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Ftolemeic system and in the cosmogony of the Blble

‘._
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men wes essigned a central position in the universs from which

he was ousted by Copernicus, Bver since, writers eager to

irive the losson home, have urged ue resolutely Co abandon all |

lingering cleims of our anthropocentrism and Go see ourselves |

bjectively in the true perspective of time and space, However,

two hours the

in & full "main feature" film recapitulating in

-

history of the universe, the rise of human beings from the first

beginnings of man to the achievements of the twentlieth century,

would be coversd by a single second, in fact it would seem Thet

any atcempt really to see ourselves objectively as parts of

universe would result in a lifelong preoccupation with

interstellar dust, relieved only at brief intervels by a survey

of incandescent masses of hydrogen, not 1ir

lifetimes would the turn come for giving even a second

1f such ere the requirements of objectivity then The

b jective picture of ¢he universs is fotally misleading, Nox

should this surprise us. For wo human beings mst inevitably

seé¢ the universe from a centre lying within omrsaslves end spesk

™

gbout it in terms of & humen language shaped by the exigencies

of human intercourse, so that any attempt rigorously to eliminat

our human evaluation from our picture of the world must lesd Co

absurdity. in what follows L shall try to acknowl.edge The

claime of objectivity in a menner which tekes into account these

|

essential limitistions of objectivity.

that is the true lesson of Lhe Copernlcan revolution? dhy

did Copernicus exchange his sctusl terrsstial station for an

-:f ""'!‘lt..l -5
imeginary solar sﬁ-dpjiai}h ihe only justification for this l&)

at his time in the greater intellectual pleasure depived from

the celestial panorama as seen from the sun instead of the earth,
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Copernicus geve preference to man's Theoretic delight at the
price of rejecting the evidence of our senses which present us
with the irresistible fact of the sun, the moon and the slars

rising daily in the east to trevel across the sky towards Gheir

s2titing In the west, ln & literal sense therefore the new
Copernican system was as anthropocentric as the old Ptolemeic

view, the difference wes merely that 1t preferred to satisfy

a difierent buman affection.
But it becomes legitimate to regard the Copernican

system as more objective then the Ptolmeic if we amccept Chis

very shift 4in the nature of intellesctual satisfection as the

» eriterion of greater objectivity. this would imply that of
two forms of knowledge we should considcer as more objective
thet which relies to a greater meacure on theory instead of on
mor: immediste sensory evidence, So That the theory beling
placed like a screen between our senses and the things of which
our senses otherwise would gein more immediaste impressions, we
would increasingly rely on theoretical guidance for the inler-
pretation of our experience, and correspondingly raoduce the
status of our raw impressions to that of dublous or altogether

~ misleading appearances,

1t seems to me that we have sound reasons for thus

considering theoretical knowledge as more objeciive Cthan
immediate experience, A theory is something els2 than mysalf,
1t may be set out on peper as & system of rules and it is the
more truly & theory the mors completely it can be put down in
such Germs, Methematical theory reaches the highest
perfection in this respect. but even a geographical map fully
embodies in iisslf a set of scrict rules for finding one's way
through a reglon of otherwise uncharted experience, indeed all
Gheory may be regarded as & kind of map extended over space and

time, it seems obvious thet a map can be correct or mistaken
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80 that to the extent to which 4 relied on my map 1 sha&ld
ettribute any mistakes that 1 made in conseguence of doing Ghis,
o my map, A theory on which 1 rely is therefore objective
knowledge in so far as it is not 1 but the theory which is

proved right or wrong when 1 use such knowledge,

And there are other aspects of The situsetion Go support
this claim, 1 can smell onions, have a headeche or feel

nsciousnessy bub
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cannot be lead astray by illusions. o £find my way by & wmap

# I muet perform the consecious act of map-reading and may be
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the process, bult the mep cannot be deluded sand remalins
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right or wrong in itself in
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Uonsequently, & theory on whi«

poecurring within myself, .1t hes a rigid formal structure on

desire ot TH ust as my living flesh can ever rely for
it8 varied eciivities o ;he same atony afts hinged rigidly
7 together to form the structure of my skeleton,
ince the Formel affirmations of & theory are unsffectsd

constructed without regard %o our normeal approsfich to experience,
Here is & third reason why the Copernicen system being more
theoreticel than the Ptolamele is also more objective, As 1Us
plecture of Ghe soler system disregards our terrestisl location

or Neptune, and will likewise commend itself to them, provided
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excellence is not a matter of personal taste on our part but an |
inherent quality of it deserving universal acceptance, e '

-4

sbandon the cruder snthropocentrism of our senses in favour of a

more smbitious anthropocentrism of our reason, In doing so we

claim the capacity to formulate ideas which command respect in

their own right and have in this sense an objective standing,
Here then are the true charscteristics of objectivity es

exemplified by the Copernican theory, And we sce that 1t does

not demand that we estimate man's significance in the universe

by the minute size of our body and by the braevity of our past

history or our probable future career, It does not require that
we see oursclves as a2 mere grain of sand in a million Ssharas but
ingpires us on the contrary with the hope of overcoming Che
appalling disabilities of our bodily existence, even to Gthe polnt
conceiving a rational idea of the universe whiech can suthor-
itatively speak for itself, It is not & counsel of self-

effacement but on the contrary a eall to the Fygmelion in the

in this sense the objectivity of classical mechanice
constitutes an intensification of the creativity of the intellect
and to this extent of the personal element in knowledge,., While
by the same Gtoken, the increasing achievement of obJjectivity in
modern science hes alisnated man from the sensuous experience of
the universe and impaired his personal commmnion with nature,
his process has not been uvniformly meintained, It is
true that ancient science wes contemplative and personaly while
modern science is predictive and impersonaly bDut if we trace
the development of classical mechanics through to relativity,
we shall find the contrest less marked, '[he lncreasingly
mathematical chearacter of contemporary science has strangely
renewed our communion with nature. Let me tell you the story
of this development as 1 see it,

Pythaporean theory was an extension of the contemplatiion

of natures 1t studied the perfection of the heavens ss an aid
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to & mystic communion with the universe, Its contemplation of

celestial harmonies was a manifestly personal act, full of
wonder and awe, the astronomical theory of amtiguity remained
for canturies following FPythagoras a form of contemplative
appreciation, and even the renewel of astronomic theory by
Copernicus &and Kepler contiomued the Pythagorean quest for
harmonious numbers and geometrical excellence, in the volume
containing the first statement of his third law, Kepler
gpeculatss intensaly on the way the sun, which is the centre of
Ghe cosmos and therefore somehow nous itself, apyrehends the
calestial music performed by the plemets: "“of what sort of
vision is in the sun, what are its eyes, or what other impulse

he

[ |

it B8, . eVen without eyes,.. for judging the harmoniss of
cslestinl) motions™, it would be, he says "for those inhabiting
the earth, not easy to conjecture" - yebt one may dream at least
“lulled by the changing harmony of the band of planets",.. that
“in the sun there dwells an intellect simple, intellectusal fire
or mind, whatever it may be, the fountein of 2ll harmony™
(Harmonies of the world, Bk.V, Ch, X), Galileo prepares the
transition to & dynamic in which numbers enter for the first
time as measured quantities into mathemstical formulese, But
with him thie yet applies only to terrestial events, while in
respect vo heevenly motion he still holde the Pythagorean view
that the book of nature is written in geometrical characters,

In the "Dialogue conecerning the Two Great Systems of che #orld"

(1632), he argues from the principle that the parte of the world
are perfectly ordsred, "ia noi supponghiamo quelle esser
perfettamente ordinate™) Opere, Florence, 1942, Vol, I, p. 24).
From this assumpiion he concludes that Che motion of the

heavenly bodies = in fact "natursl™ motion as such « must be

re

circular, Rectilinear motion implies change of place, and this

can occur only from disorder to order: in the transition from
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primeval chaos to the right disposition of the parts of the L
world, (p., 24=5), BSuch an order once given, all bodies are H
"naturally” at rest or in eirculer motiom, Uniform rectilinear |
motion, on which Galileo himself founded modern dynamics, &ppears

thus only in the ‘interstices of a Fythagorean universe: "1 |
conclude therefore, he writes, that only circular motion can
naturally belong to the natural bodies composing the universs and|
disposed in the best arrangementy and rectilinear (motion), ,
as far as we can ssy, is assigned by nature to ites bodies end .

parts whenever they are situated in places far from those

their
proper to them, in an incorrect arrangement, and therefore in

eed of returning a&s quickly as possible to Sheir natural
state", (pes 38).

In the generation following Galileo, the method of
experimentation which he used only for the demonstration of his
theories became the supreme instrument of discovery, Thus
proper experimentel research was started, which considersably
widened the posseibilities of testipng a theory and gave rise for
the first time Lo the mutual interection between theory and

experiment which Boyle recognised at¢ an early stage and Newton

- W

formulated definitely in his Opties. After this we see graduslly
energing the modern conception of theory as an instmument of
description or prediction rather than an insight into the nature
of things, Contemplation and sensuous experience never became
gltogether extinguished in science but exact scientific

knowledge was henceforth cast prevalently in the duasl form of
mathematical theory roferring to numbers obtained by measurement,
Scisnce became wedded co a meghanical conception of the universe
fnterpreted in terms of classical dynamics,

the discovery of relacivity has been in an luportant sense

brought the supreme fulfilment for fhis vision This persp cuﬁvﬁ
has been convinclangly outlined by Max Born in the Introduction

o his book on relativity, “"The further we go back in the
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hwistory of the seiences, the more ws find the naturasl picture

of the world determined by the gqualities of tke sense, Older
physics was subdivided into mecheanics, acoustics, optiecs and
thsory of heat, 4¢ see the connexions with the organs of saense,
the perceptions of motion, impressions of sound, 1light, and

heat, Hare the qualities of ths svhject-ere still decisive

.....

for the formatbion of conceptlons, the development of the S
exect sc.ence leads slong s 'definite path from this state Egu;j
which, even if fer from being attainsd, yet lies clearly
exposed before ust it is that of ereating a plcture of maturs
which, confined within no 1limits of possible precapiion or
intuition, represents a pure structure of conception, concelived

for the purpose of depicting the totality of all experiences

uniformly emi without inconsistencies," (Max Born, Einstein's

Thesry of Relativiby, London: Methuen, 1924, p.2). And,

after desceribing what modera sc¢ience has already achleved in
this direction he sums up by saying, "Inaudible tones, invisible
1ight, ilmperceptible hsat, these constitute The world of physics,
6714 and dead to him who wishes to experience living Nature, to
grasp its relationships as a hermony ¢o marvel at her pgreatness
in reverential awe," (Ibid p. 3).

Yet science, we are told, must persist in eliminating
from itself every vestige of personsl experience, And Einstein
is credited with achieving another dscisive step in this
process by discarding from science the difforence between rost
and motion, Neny animals see objects only when in motion and
every figure perceived by man is seen againsl a background that
is regprded as at rest, Newton'g postulate, of "absolute
spage” which "in virtue of its nature and with reference to anoy
external object whatsoever, always remains inscruteble and
jmmovable”, is the sclentifie formulation of this experience

which Einstein eliminates by constructing a world in which you
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cennot possibly distinguish either between being at rest or in
uniform rectilinesr motion or whether you are at rest in a
gravitationsl field or are being propelled in an accelerated
motion outside such & field, lmpossibility to distinguish is \
regerded as equivelent Go identity: the differences in question
are supposed not to exist, the first of these postulated |
inveriances implie¢s the laws of special relativity, the second |
those of genersl relativity. They supply us with new cone \
ceptions of epace and time claiming scientific objectivity.

I would concede this c¢lasim but only in the sense thav
Einstein discovered a rational, and therefore objective, |
concepsion of natures g vision eiming once more at the
Pythegorean idesl of contemplating the intrinsic retionality of
the universe, 1 hope to make the meaning of this statementy
clear by the following evidence which supports it. \

Everybody knows that relativity was discovered on the
grounds of the Michelson Morley experiment ., And everybody is

yrong, I'ne programme of the theory of relativity was Tirst

-

formulated by Brnst Mach in his "Die Mechanik in ihrer |
Entwickelung" (1883) on the grounds that two conditions which
were not distinguishable within the framework of mechanies
gshould be regarded as indistinguishable in every other respecl,
that 1s, identical, I'ne property of space of being at rest
without reference to any externsl object, which Newton assumed
g8 self-evident anl Kent expliecitly stated Go be & necessary
condition of experience was condemned by Mach as nonsensical
on the grounds of its unveriflability. Hewbonian absolute
ime wes subjected to 2 similar critiique,
Einstein has paid tribute to the "profound influence” |

which this book exercised on him es & student (Albert BEinsteln,

Philogpopher-Scientist, Evenston, Library of Living
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Fhilosophers, 1349, p. 21.). He acknowledges in his own
account of the genesis of the special theory of relablvity
the important part played by Mach's critique, the in=ight

essential to the formulation of the special theory resultad, he

says, "efter ten year's reflection.. from a paradox upon which
I had slready hit at the age of sixteens If 1 pursue a beam

of light with the veloeity ¢ (velocity of light in a vacuum) ,

I should observe such a beam of light as a spatlally
oscillatory electromagnetlic fleld st rest, However, there
seems to be no such thing, whether on tho basis of experience
or asccording to Mexwell's eguations From the very beginning
it appeared to me intultively clear that, Judged from the
gstandpoint of such an observer, everything would have To happen

accordines to the same lawe as for an observer who relative To

the earth, was at rest, For how, otherwise, should the Tirst
ybserver know, i,e, be able %o dstermine that he is in a state

of fast uniform motion?
"One sees that in this paradox the germ of the special
relativity theory is already contained, I'oday everyone knows,
of course, that all attempts to elarify this paradox
gatisfactorily were condemned to fallure as long as the axion
of the ebssolute character of time, viz, of simultancity,
unrecognisedly weeg anchored to the unconsclous, Clearly to
recognise this sxiom and its arbifrary character really implies
already the solution of the problen, The type of critical

ressoning which was required for the discovery of this central
point was decisively furthered, in my cese, especially by the
reading of Lavid Hume's end Ernst Mach's philosophical
writings". (ibid., p. 53).

1t is clear from this account that relativity was
essentially a response Go Kach's sceptlcism, rather than

the obvservations of Hichelson and Morley. The usuel textbook
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account of reletivity es en answer to the riddle presented

by the Michelsonellorley experiment is historicelly false, or

at any rate seriously distorted,

gven today relativity cennot be considered as a necessary
response Go the Michelson-lorley experiment, except on the
grounds that we believe it to be rational, The Lorentz=
grensfometions which fully accounted for the constancy of the
sbserved veloeity of light comld otherwise be recognised as a
new funﬁamenéf?jf:%, in the seme msnney #s today we accept the
Pauli principle &s a nasural law that is wholly extraneous %o
gquantummecheaniecs, the fact is thet once relativity has been
grasped it seems almost impoesible o think again in different
terms, fhe sverwhelming presumption which hed developed in its
favour as early as 1923 was illuatrated by the refusal of
physicicts to pay serious attention to Miller's repetition of
the Michslson-lorley experiment which claimed to have observed
a considerable "ether-drift™ whaore michelson and Morley had
denied itis existence, This was the first time Chat the
experiment had been repeated sinece its original performence in
1887 and in view of the progress in technique that had Leen made
in the past 36 years its result should have cerried overwhélming
welzht egainst that previously obtained, bub Jiliar's
announcement of his results to a meeting of the Amerlcan
Physical Society had no such effect on his audience, By Ghis
time scientists had fairly closed their minds to any suggestion
which threatened the new rationality achieved by Einstein's
world-picture, they told Milner to go hume =nd get his results
right,

At this early stage relativity had yet rade feow
predictions that could be definitely confirmed by experiment,
1t¥s empirical support lay so far mainly in a number of already

known observations, the new account which it gave of these
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known phenomens was considered as rational since it derived
thém from one single convineingly rational prineciple, 1T was
the same as when newton's comprehensive account of Kepler's
three laws, of the moon's period and of terpestial gravitation
in the unified terms of universal gravitacion exalted this law

to a position of surpessing authority, even before any

A e

predictions had been deduced from it. it is thus fhat Max
porn, despite the strong empirical smphasis of his account of
gcience was moved as early as 1920 to salute "the grandeur, the
bolduess, and the directness of the thoughts involved™ in
relativity. (op. eit, p. 289).

S8ince then the passing years heve brought precise
confirmation of at least one formulae of relativity over a widse
range of new obeervations, ‘the reduction of mass (m) by the
loss of energy (e) accompanying nuclear transformation has boen
repeatedly shown to confirm the now famous formula e = mca where
¢ is cthe velaoeity of light. Bueh confirmations of relativity
are also confirmations of the right judgment of those who hed
hailed iv st its firet advent. And it is an even more
remarkable justification of earlier strivings for e more
rational foundation of mechanice setting out & programme for
relabivity at a time when no opening could yet be seen Towairds
this objective,

A sclerLtific Lhaory can be said to have grandeur and power
only if it 1s believed to be true 4n faect, In science those
words of praise can be epplied only to & walid econcaptioa,
Astrology surpsscas natural science in the comprohersivensss of

its pettern in which the fate of men is interwovan wiﬁh tha
course of the stars, ror centuriles past its teechings have
fascinated the imaginetion and the telief of highly intelligent
people, even such as sepler, but &8 1 do not believe in

astrology J. appreciste it only &s 2 myth and cannot aseribe to
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it such beauty and power s= | do to relativity, si=ee the
o . ]

sentiments expressed in such praise are integral (o my

affirmation of relativity as an objective Truta, ACCO

I I +1 " it g kes manaley oo mov FPoal d = Iyl +) ad
1 do not regard these sentiments merely as my feelings Lbuv claim

appropriate, they repressent the

D
cl
=
o
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s

them Go be
personal component of my submission to the rationality of an idea,
he beeuty and power inhorent in the rationality of
eontemporary physics is, as 1 have sugsested alreedy, of a novel
kind, ihen classical physice first superseded the Fythagorean
tradition, mathematical theory was reduced to an instrument for
computing mechanical events which were supposed (o underlie all
natural phoenomensa, weometry &lso stood outslde nature, claiming
to offer an & priori analysis of the three~dimensional space
which was the scene of all natural phenomena, but not involved
in then, In the first place, both relativity nnd quantum-
mechanies have moved back towards a mathematical conceptilon of

reality. Essential features of the theory of relativity wer
anticipated ss mathematical problems by Hiemann in hiddevelopmsns
of non-fuclidean geomaetIy § while the further elaboration of
relativity relied on the powers of the hitherto purely
gpeculative tensor celeculus of Hicel and Levi=Civita, OSimilerly
Max Born found the metrix calculus ready to hand for Ghe
development of Heisenberg's gquantummechaniecs, which could

stherwise never have resched concrete coonclusions, Ihnese

ce

feds

amples could be greatly multiplied, By them modermn yhys

ax
hes demonstrated the power of the human mind to discover

exhibit rationality of the kind which governs nature, before ever
approaching the fisld of experience in which the harmonies of ¢

LAY '{-l.'.
mathematically anticipated rationality spe cveéntually, revesaled as

[¥

rical facts,

am

g

Relativity has in faet gone further &nd restored up o &

point the blend of geometiry and physles whieh Pythagorean Ghought
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gr uaively taken for granted, 3 now realise Ghat

&

mclidean geometry, whiech until vhe advent of general raelativity
jas taken to represent experience correctly, raferred only to
comparatively superficial aspects of physical realliy. 1t

ave an idealisation of the metric relations in rigzid bodies

and eleborated these exhaustively, while ignoring entirely Uhe
magsses of the bodies and the forces acting on them, Lhe

opportunity to expand geometry so as To include the lawe o

mics was offered by its generalisation into many dimensional

gnd into non-Buclidesn espace by the previous work of pura

methematiclans, the firset step was taken by Minkowski in 1908
by presenting a geometry which expressed the speclal Gheory of

elativity and included of course classical dynamics as a
limiting case, fhe laws of dynamies now appeared as geometrical

theorems of a four dimensional non-Buclidean space, Subsequent

tulates being so chosen as to produce inveriant

pressions in terms of eny frames of reference assumed Go be
physically equivalenty, As & result of these postulates Ghe
trejectories of masses follow geodeties, and light is propagated
elong Zero lines, hen the laws of dynamics thus appear as
particular instances of geometrical thoéorems we mey infer that

them owes much Lo the same diebinctive
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gbtributes from which pure geométry and pure mathemetics in

genaral derive their interest and for the sake of which Ghaey

Yo cannot ever Gruly account for our scceptance of such
theories without scknowled; ing their peculiar intellectusal
excellence and espscially Chelr beauty and profundity, AtGempts

-+

o replace these personal terms by valustions of a more

(=

objective kind cannst go far without committing what 1 shoul
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call the fallacy of pseudo substitution. it is legitimate,

for example, to regard simplicity as a mark of rationallvy,

in support of which we might quote many great scientists who

r a8 & triumph of simpliecity. sut
great theorics are rarely simple in the ordinary use of the

termg both quantummechanlics &and relativity esre very difficult %o

gans simples, 1t takes

s
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underatand and are in th
only & few migutes Co memorise the lacts accounted for by
relativity, but years of sbudy mey not suffice to msster the
theory and see these facts in itGs context, H, Weyl lets out the
cat from the beg by saying: “the reguired simplicity is no¥
necesserily the obvious one but we must let nature train us %o

pecognise the true inner simplieity". (H, Weyl, Fhilosophy of

Mathematics and Netural Seience, Princeton, 1949, p. 155). in

obher worde, simpliecity can be made equivalent to rationality
only if it is used in this special sense, but we then understand
the meaning of the term "simple® only be recelling the meaning
of the term "rational' or *"reasonable® or '‘such that ws ought %o
ggsent to it' which the term "simple' is supposed to replace,
fhis is the kind of disguise, presenting our true personal
beliefs in philosophically more respecteble neutralised Terms,
which L would cell a pseudo substitution, +

vhat has been said of simplicity applies equally Co

gymnetry, economny end genersality, They are contribubting

La-}
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elements in the excellence ol ry, but can fully account
for its merit only if the meaning of these terms is stretched
far beyond their usuel scope so as o include the much deeper
qualities which make the scientist's heart go out to a wvision
like Ghat presented by relstivity nemely its qualities of
besuty, end its profundity, and its power of revealing, more
deeply end permenently than sense experience, an objective truth,

i@ have even more glaring instances of pseudo-
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substitution in the positivistic analysis of scientific theory Go
which Ernst Mach first (quoted by Weyl, p. 157) gave ecurrenty,
when describing scientific theories as mere hypotheses whose
essential function it is Go stimulste new experiments which will
broaden our experience,., "The seafarer in whose imegination the
objects thrown up by the ogean upon % beach create a vivid
picture of the distant land, sets out to find that land, Whether
his search will succeed or not, whether in place of the expected
Indian or Chinese coast he discovers a new one, at any rate his
experience has been widened", (Mach, rrkenntnis und Ilrréum, p.231J
Surely, if thet were all, the seafarer could as well have started

random, A theory can be said to have been truly fertile only

A
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@ true, &t
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to the extent to which its pursult has proved 1t &
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mse of having set & reasonable and importent

+-
o
£
n
[
i
is
c-l—
=
o

ivity was significan®

ct

n, Indeed, if it is said that rela
5o the exilent to which it lead to new experiments which widened
ur knowledge, this would be grossly misleading - but Tor The

fact that we would only intend this =nalysis as a psouiloe-
substitution, lIn other words, after having described mecientific
theory in terms which deprive it of all its essential values,; we

would proceed Lo interpret our neutralised definifion as

[

expresasing our unaltered knowledge of thesc valuesi= while
retaining the sdventege of a superior eritical point of view,; in
comparison with those who frankly uphold these values,

Let me repeat then, returning once more %o my prinecipal
subject, that objectivity can be said to be achieved in
methomaticnl physics only to the extent o which the speaker
claimes che capacity to discover the ratlonality in nature, Sut

ts of Ghe objectivity of =

O

there are further important aspe
theory which arise from the fect that a theory 1s an externsl
pbJect, which can be exemplified by a map,

If we regard a physical theory &s u space-time map, of

3
0

its subject we may say that every use of the theory requires
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first, thet we find our placs on the map and second, “hat we
find our wey on the meap from this place to some other place,
rhe first process mey be celled generslly & reading which would
include measurement, the second is & process of inference from
the theory. Keadings or messurcments are the residue of
sensory experience left within the operations of a mathematical

theory, they reduce the personal element to sweh a minimum

at which it is no longer thought to impalir objectivliey. |
heoretical inferences of & routine character may be carried \
out impersonally, by the mere operstion of a machine automatically
governed by the readings. We mey think here of the predictors
used for the aiming of guns at a swiftly moving Uarget; once
you have meds your readings the machine proceeds to compute and
carry out for you a future event pnamely to hit the target,

Frocesses of reading end inference in which the personal
element 1s reduced to & minisum may be expected o proceed
unchenged, irrespective of who is performing them, They ma
therefore be readily mccepbed &s valid by a wide community
end this sharing of impersonal knowledge adds & new aspect to its
objective character,

A wholly personal act of knowing something that 1s an act
of connoisseurship, may be repeated and checked in various ways
of which 1 shall say more in later chepters, Hut it certainly
lacks the same opportunities for critical exsminetion which can
be epplied to & process of inference operating impersonally.
fake for example the adding up of a column of figures., If you
gimply keep repeating the process you may make the same misteke
over agaln, but you can avoid this almost certainly by verying

the sequence of the figures in the column, Formsl processes of

inference are thus open to systematic serutiny esnd this adds

m

further to a great extent to their status of objective validity.
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fhe process by which elasseical physics achlev
objectivity has its parallels over wide ranges of
ithe most comprehensive development of this kind is
the maturation of children, Farrfallel instances
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sense of being persons examining end handling objects arises
commonly when we devise & conceptusl framewsrk by which we
handle and examine things, while these thinge acquire Gheredy
the character of external objects, in saying this 1 have
particularly in mind conceptual frameworks which do not rafer
o other persons as persons nor apprehend objects in any

intensely personel mannar, *his excludes for the moment such

conceptual systems &8 moral codses or the concep

our innate sppetites thegse form as it were leoss impermeable

reeng which do not divide me so sharply from the things under

my notice I shall return to these more permeable frameworks

Ae en example of a conceptual framework which emerges
during normal msturation, we may take the kind of inarticulate
sometry which an infant msy be assumed to construct when he
begins to recognise objects es having constent sizes and shapes
and learns to handle them accordingly. Fiaget has studied in
detail the gradual establishment of these concepts involving
the progressive elimination of the child's personal point of

his wey of seeing and account ing for his surroundings,

L
)

v
[

@ mey Sake as an illustration Pisget's experimenc with three
figures A, 8, C, (say & doll, an elephsnt and a teddy-beear)
hor

izontally mounted in & rew along & stick, which are pushed

behind a screen, yhen this arrey is pushed into a tunnel and

then pulled out agein, The younger child will invarisbly expect
that figure to reappear first which had disappeared last, bub

rradually he will learn to expect the reverse if the array
yelled out &t the other end of the tunmnsl, opposite to that
into which it waes pushed, I'he elementery geometrical the
which the child has learned to use here detaches the array

B, C from ite personal relation to the ohild and places it
into an impersonal relation to the tunncl, which the child has

learnt to operate outside iteslf, e have Ghe eliminetion
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of & self eentred relation in favour of an objective conception,
this process prefigures the progressive objectivacion of
the sclentific framework of whieh 1 have spoken earlisr, Leke
the typical error which children commit for example when they
compare the length of two sticks A and B shown parallel to each
sther at different distesnces, [he child alwsys tends o over-

tandard of reference,

[#+]

estimate Ghe size of the stick used
ro children at this stage A» B is not equivalent to B < As <The

our standards of referance

£t

tendency to grent ebsolute status
{s eliminated in this csese by normal maturation; while we have
ssen thet further stages of the sam: process are achieved by

reat scientific discoveries like that of the Copernican system
or that of general reletivity.

Pieget describes this trend towards objectivity as Che
achievement of 'reversible' modes of thinking, we will
understand this term by recalling the operations of a formalised
theory. A routine caleulus or the use of & map ¢an be run
backwards and forwerds in & purely mechanical manoner, JIhe
gconceptual framework of the child approaches "reversibility”

when its handling becomes eimilar to that of such a calculus

or mEp.

Men, p. 130 £f,: =also Gestaltpsychologie, on KBrperschema, pe72)

have described the meaner in which we normally retain our sense
of being in a definite position in reletion to our surroundings,
If we look at & wall in front of us and then shut our eyes and
turn round so that we turn our back on the wall, we canno®
imagine it being still in front of us, becsuse we carry with us
constantly a definite scheme of our position in space, Russell
Brain has described a patient in whom this function was
disturbed: "She found her way back to her own bed, but on two
pceegions when halted some yards from her bed and asked Go point

o it with eyes closed she pointed to a bad on %the right of it.

(#, R, Brain, brain, 1941, vol, &4, p. 249).
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rgychologists have noted end each of us can confirm i% up
to & point from his own experience, that the concepiual
framework by which we keep track of our orientation in space
acte as a screen which separates us from the fhings around us.
Katz deseribes the effect of the sudden dissolution of
this screen (on weking up in a strange room, "finding that we
have no sonse of left and right ...of position of head and feet" )
"We feel loet: 4t is like a sudden dissolution of the feeling

54)., Most of us

ot

of personality, (Animals and Men, p.

remember how it felt when as children we rolled down a slope
and completely lost our orientztion for a few seconds, The
normel distinction between ourselves and the things around us

seemed to dissolve during such moments., ‘Lhey had the dreamlike

vislonary flash in which our selfhood was merged

in the panorams around us,

e must recognise, therefore, in the development of cur
gveryday manipulation of experience, the growth of mechanisms
very like the impersonal framework of classical mechaniecs,
fhe meturetion of our hebits of perception ressmbles a series
of Uopernican revolutions in which we have won wider perspectlives
through greater detachment. e have learned bto see more, butb

he things seen,

=
er

only by erecting berriers between ourselves ax
This lest statement sug ests, moreover, that in the l1life of the
individusl as in the history of sclemce, objectifying mechanisms
evolve &t Ghe expense of & more intimate and often more

delieately skilful contect with things,

4]

Piaget has described how the chlld's progress towards
formalised thinking is regularly accompanied by an iniviel
loes of intellectual skill, A problem which the child could
glready solve effortlessly on an inarticulate level requires
renewved concentration and may prove too difficult at first

when tramnsposed inbto articulate terms, ¥or example, the child

had difficulty, when told that a given colour is both darker
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then one end lighter than a third, in discovering which of the
three is lightest, these difficulties show very clearly on
the verbal plane between the years of 7 and 11, whereas on &he
plane of action they have ceased to existi, (Pilaget, Judgment
and Ressoning in the Child, p. 214),

1t hee been found that English children can leara o
read more quickly end sequire a better knowledge of spelling if
they are not given at first any inkling of the alphabet, iLhe
difficulty of putting together letters to represent Ghe sound
of & word is avoided snd each word is learned as a whole, The
additional burden to memory is outbalanced by avoiding the Cask
£ anslysing words in terms of phonemes and representing
phonemes, or groups of phoremes, by lefcers, while allowing
for the smbiguities of this representation in English spelling,
when we heve doubt sbout the spellinzg of a word we revert even
in adult life to the test of writing down the word to sese whether
it looks right, Though the use of the alphsbet 1s much more
sfficient than ideographic writing, yet the transposition of
yordes into letters gives rise elsp to the kind of intellectuzl
losses which sccompany 2ll processes of formalisation,

Jr, to turn back to spatlial orientation, & similar loss
may be noted if we compare the richness of this complex
mechanism in primitive and eivilized people, lom Hopkinson
reported recently of the Lappss ("The Listener", January 3 1954,
Wand of Reindeer and Hears™, p., 27) Gthey "have a sense of
direction through their tracklasss forests, and over their
bundreds of miles of winding lakes, which so-celled civilised
man has lost, If they had not this, they ecould never hsave
gsurvived, The forest is featureless: the range of vislion
seldom more than a few hundred yars, There are no villages in
our sense of the word, only scatiered huls, For weeks on end
total derkness reigns, with perheps even the stars obscured,

Yot the Lapp finds his wey without map or compass, and he does
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