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THE CHILD'S CONCEPTION OF 'SPACE AND PAINTING;
SOME OF PIAGET 'S IDEAS RELATED TO A
CEZANNE ‘WATER=-COLOUR

[ . 'Sharon Levin o .
13
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. | .
. This thesis looks closel?‘at Piaget's eonclusions in

" The Child's Conception of Space and relates them to:the

spatial field in palntings, As well, the relations Plaget _

described which constitute ouf conception of topélogical-
. b 1]

. and projective/suclidean space are related to a water;

eolour by Cézanne, Trees. Forming a Vault, which s ﬁut*

int& a brief historioal parspective.

.
e e et p

/‘
o
:
‘

“r
R
-

eitmeste aem.



K] _d“ K ‘
+ . ® $ = ’ )
* Thanks to Nick Herscovics and FKernande Saint-Martin for ‘ ’
. r , )

.- teading several drafts, and for their advice, and to my

advisor and committee for their held. : . '\
. o e

S

—
i \
e
o
Fl

- ®
-

4

U

e b v
-




s

‘dONCLUSION..‘..-l@l'.l:..l.'t

ACKNOWLEDGEMENTS « + & + o v o v o o o« 0 + o « . ilf

INTRODUCTION L .«‘ . L) e o oo oo o s o et & s o " 2

¥ bl
CHAPTER Il, An Overview of The Child's Concention
X ) _9__ ce . 8 & o . o o o o s o - . 9.
CHAPTER ‘III Plsget's Conclusions . . . . . . .. 1k

/

CHAPTER IV The Operatlons . . . o + . . . . . . 20
GHAPTER V A Brief Look at Cézanne . .. .. . . 38
' ‘ .13
FOOTNOTES o »% v o o o o o o o o o o o o o o oo o bib
A 1T
Trees F‘orming1 a Vault (Illustratlon) e o % s o o U9

SEL?CTED BIBLIOGRAPHY e e e e

I




o

. Introduotion '

The’ purpose of this thesis is ’to see hc;w ‘Plaget's
explanation of the mantni constmiots "we make baged on our
experlence of everyday space can be related to the -allusions
to depth 1;1 a reproduction of a two=dimensional a;-t work.

~ I began with an interaa,t in pictorial apace, in the
y ‘e

general sense of thre space speoial to paintings, !ilfth”

representational or non-objoots,voo Tlhis paper investigates

- L4

one part of. pivotqrial “gpaogg how wé read a spatial fieid

into a painting, and how relations between elements suoch .
as brush strokog' add to its spatial aomplexity. -

In the reading I 414, Fernando Ste Mq{'tin's ensay
nl

"L‘elaboration des espaoes auggosted an aestho‘bio based

on ld.nds of space suoh as the early practical spaces Piazot/&

)

-had 1nvostigated. This lead me to The Child's Conoeption

" v of Sp_aoo and eventually to éta conolusions. If we thought ‘K/ ‘

on & sup-logical level '1g terms of position, order,

»

+

‘diaplacement, proximity and intensive measurement in a
"spatial field; if the image was npt important; then this
was tho‘mental underpinning .of the ‘spatial field in Ipain’t»-
ing. Whether the work ;nqa ropresentationﬁl or not d1d not
matter. There wasﬂ a way of tt,xinking spatially on a two .
dimensional surraoe, though not in terms of form like
Arnheim. This way of thinkiug waa not axiomatic, but sub-
logical; e.g. not neoeasarily a system of perspective
but less formulated. It explained some of how I roit
when I painted u_xd when I 'lo‘ok,ed at painting .\

- ' o
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provocative,

" ing areas: Suzi Gablik's Progress in Art,”® whioh also

"“

In thia“papér I have used some of the gonclusions 1nf

| / - .
The Child's Conception of Space and related them to paint-
1] L ' .

‘ing, in two ﬁgys; how we conceive of a spatial field, and

how we' read into a palnting, spatisl relations which we

have already oonstructed from our qvefyday experiepce.

Eaoch step “the ®volution of these relations 1s explained

.for the general reader, and each is related to the repro~

i

duotion of a Cezanne watercolour.
In Cezanne's late work the. spatial indications are rich .
and subtle, and not based primmrily on traditional linear

porspootive. Choosing one of his late works to discuss

.Pimget's 1deas was both relevant, since this spatial.

oomplexity ia a eonstant faotor in Cezanne's work, and
as this oomplexity deemed to be baaed on

sub-logioal spaxial dﬁironosa rather than sxiomatio rules.

. The rest of this introduotion will touoh on the follow=-

relates Piaget's work to art; Arnheim's idea of visual
thinkihg; the importance of Piaget am a thinker,‘énd a
olarifioationoof the ‘aims and 1imits of the paper.

_ Chapter IT looks briefly at The Child's Conocsptlon of

Spﬁoe as a whole. Ch I follows the relevant parts

of his General Conclusions in detail; sublogiocal sp;tiai
awareness 1s a step between inocoming Jen;ation aﬂé formal
10:10. Mental images rooordom-physioal interaction with

objects rather than a rigural 1mago- Our aotive minds
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oonstruot spatial relatiqns into w&{ﬁh ﬁhe}e mental Iimages
are assimilated, and these relations form spatial schemes.
Tholo operatfbna of our mental aot%vity are first sub-
Iozith an& conc;ete and eventually logiocel and axiomaéic.' -
- How oan £hose mental imageg and constructs relate to.
a painting? The solutlion I chose is to relate the ope£-
ations, which are described in termslof elements, to the
brush qfrokes which oan be opnsidered as separate olemeﬂts.

Chapter V puts the reproduction briefly In the context

of the work of Cezanne in general, and his work in

| relation to changes in art at that time, remaining¥within

the conoernslof this paper. The conoclusion suggests how
" :
5

ideas in theethesiq’might be extended, and'réviews the 1&3’

bheorotibal agpects.

L

¢+ In Progress in Art, Suzi Gablik puts forward the thesis

that-ohanges in art history may be viewed as a series of
transformations in modes of. thinking; that in fact 1t 1is
the transformational element in thinging that produoces
change 1n_hrt. She uses Piazet'sAﬁodel of cognition. He
has found a oclose relationship between the genesis of
indiéidual intelligence and of systems of knowlnge built
progressively thrdugh hiatory.:

'Sho will use the éiear and unbroken development of
the transformations of space and the elements of goeometrio

form, as an example to fllustrate her thesis.

p- g
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Geometrization 1s a process which starts with tentative
schemata and concepts drawn from Grasco-Roman antiquity
and medieval scholastlc tradtions, proceeds to the '
highly mathematlicized art of the Renalssance, and .ends
with the propositional and deductive logic that L
characterized the more conceptual forms of recent art.b :

 She subdivides the history of art into three megéperiods to

correspond to Piaget's stages of cognitive development The
art of Ehe ancient and medigval world i1s related to a pre-
operational stage in which space 1s subﬁectively orzanizbd
end Imagery is static. Topologlcal relations are character-~
1stic; distance 1is based on proxiﬁitv on & two dimensional
planej with no representation of depth, The Renaissance

1s equatee with the stage of concrete operations and -~ -
figures are related within an overall coordinated system,
This 1is beeed on prejective/euclidean relations, conserving

viewpolnt and thc\distance between objects, The modern period,

from late Impresaionlism on, is at the stdage of propositional

thinking. In paintings, smce is overall, Geometric forms are

free of'refereqce to empirical reallty and become elsments 1n
a loglcal systemn. |
Sh; locates her ideas, including the qeestion ofigrogress
in art, with reference to the understanding of the‘fistdry
of sclience as well as of art, gf.theories of the evolution
of knowledge in both, :
In comparison to the wide scope of Gablik!s thesis, which

epplies Plaget 's theoriles us1nggpometr1zation as an exanple,

I‘am looking more or less ahistorically at subloglcal sratial

. awareness iteelf‘as»a hase throbigh which.we exoverience

N
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palnting. My approach 1s more analytic, relat ions between’
\ brush strokes can indicate a feeling of depth, 1rrespect1ve .
| of the representational image they form.’

On the whole, Gablik is thinking of rel{attons'be.twe'en
representat ional 1!!;36.818.8 representing spatial awareness, °
In ft:he tweptiet‘h century she is interested orimarily 4n the '
relations between geometric forms, and t hese not necessacily.
on a t::h_o dimensional surface. ,

She seems to consider the Renalssance use of perSpective

"as belonging both o concreta operatlonal thinking avnd the
logical or axiomatic spaée.fThoug{a it 1s exiomatic, 1t 1s
8till related to representing concrete phenomena 1n‘tahe
emp;rical world, On the other hand, in thie paper I cons ider
the rules of perspective to be axlomatiec. And following the

usage of The Child's Conception of Space topologlcal

relations are considered operational thinking.

Arpheim considers art or any. graphic or sculptural 1mage
to deplct ccncept:s through 1ts form, Intelligence 1s involved
in the act of psrception itself, and he does not consider an
intermediate category between percept and concept., This paper
1s based on this area sugpested by Plaget,

* 'Plaget is considered a semirzal figure int he world of
" 1deas tods.y.5 The model of understanding he has presented

. " M .
has to be taken into accour&: one way or anothsr., Though he

~
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has been oriticized for his small samples, hia work'remaine
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fruitful aven in terms of how 1t generates antitheeee.

art education his ideas nelate art to understanding and . .
suggest, for Instance, that the possibilities of linear

perspective be taught When the child has achleved the :

necessary level of cognitive growth. Though Piaget*investr
Igated'perception rather than antistic creativity, the
capacity to symbolize something 1n,1ts physical absence, the

creation of Iimapes, symbolic play, are all important to our <

understanding of art. ' ' /'n' .

“This paper héi some 1ifmits and alms I would like to

clarify. The dischssion of the reproduction of Trees

Forming a Vault 1s concerned only with a very limited part

of 1ts ebatial complexity, The analysis of the relations

t
between the brush strokes s on a verv eleme ntary 1ev§1 in
&,

terms of the possible oomplexity of their interrelations, -

Left aside 18 the whole complex tnterplav of 1isht, tone,

colour, and paper integrated by Cezanne in an overall system.

In no way is thls a comprehensive .look at,the reprodiction,

[
not to speak of Cézanne. y

, v _

I am working from a reproduction of- the Cezanne watercolotr,
which means that all kinds of information in the orizinal are
not available; size, surface, cmlobr, torslity, all are

f . T
changed. The reader 1s disadvantaged further because the .'“ §-*§¥




[

_colour xerox of the réprod‘ucteion‘ is another step removed
t .

,oi' order 1n enclosures one next to t he encl%sed surface of

and not the Xesrox, : -

of Sgce'daglé with the child. However, Piaget seems to

complete by elevenv or twelve ygars’ of ,age; i1s also the

.cognitive base for the adult, He describes tle operations

viewer 18 enriched by them: In fagb 1t 1s interesting to

‘ A "8-

from the original., For 1’nstance,'the' layers of tpans'pa'r,&ent oL
watercolour in the réproduciich can st4ll be distinguished;

¥ ‘ :
in the colour xerox they are muddled, The topological relation

Ehe other, "is lost. This thesis would be different 1f done ‘ |

from the original. -On}y through whgtevor the origina’l has

in common with the reproduction‘ will the ideas disc'uss-ed : R : -

apply to both, Eowever ~1 did work from the reproductiom A

I am interested in the sub-logical spatial awarane.é_s’ of o
- ' “ . )
adults, ye"t_,' except for the’ conclus lon, The- Child's Conception.

A3

assume that the ev'olﬁ'tion of projective/euciidean ‘relat ions,

.l

as they‘evlolve, ard I follow this order, relating fach tpo

the reproductTon. Included are. topological relatic;ns, whilch
/ ) 4.

are devloped ih earl'y childhood; the point is that the adult

a . '» \
pick out t'\ese very different relations as we are so used ‘to

?

perceiving projective/euclidean ones. \ .
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-Ghagter IT: An Overview of The Chlld!'s
Conce ptTn of Space

( . u
TLetts briefly consider The Child's Conception of Space -

as s wEole. Copceptual sbace, or the concepts we form about
spdce, develops after sensory—mobor space (the space-:we-

' ereate through movement and our senses) aud after/geréeptual
space (the space we peucivsJat a giv;n“moment). Around sixteen
months of age; our first mental 1mages bégin. When the first
conceptual relations foﬁm betwaen them as uhey begin to'be
1ncorporated In a mental schems, conceptual space starts.

The first concept ual s}a'{ial relat ions are what Plaget
calls topologlcal. (These differ from the topological
relations athematlcs., ) A very young child will copy a
trlanglsj/::::§e or rectangle as a closed ffgure witbout
making any distinction bthean them. But this child does
distinguish between open and closed figures, and whether
one figure surrounds, oveﬁlies or borders another figure,
These relations of proximity, geparatlion, enclosure, and
later, continulty as; order,~ara topological. Size and shape
are not relevant; the child's mental imagze is concerned’
only with the sbjectj property of being bounded or connected,
Each figufe.relate to the nexghin these wa;s and s other-
wise viswpd agisolated and not partaking in an over-riding
sp¥tial schéma. - X

At the age of seven or eight, the child begins to develop

sub-logical projectlve/%uclidean\scheme of spatial concepts,

. e manr e te .

i i -‘9 -‘
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' Project»ive’ relations operate with the idea of viewpoint and

involve the changing shaps of' objects in response to changes

in vliewpolint. Euclidean relatlons set up a coordinate ref-

 erence frame work, in which distances and lengths become

meaningful, and the size or shabe of an object become:g,
meaningful in relat ion }to 1ts position, Projective and
eucjlidean concepts. evolve inter‘depen'danw

Plaget seems to assume that:l the projectivefeuclidean —

schems 1s the most elaborate ongs constructed on a sub-logical

1level, and that most adults also operate within it. Any further

\developments continue on the level of &ormal or axiomattc

A

logic, such as mauhematics. ‘
" Most of the book is a detai];ed look at each step in the
/

evolution uf spat ial concepts in children. Along with drawlngs,

‘match sticks, maquettes, projected shadows, etc., are used to
ﬁ’

gauge the stages of development. The procedurass used and the

children's responses afe described in detail,
&

|
About drawing, Iziaget e%ys that around the age of sixteen
months
¥

there comes into being for the first time, t he mental
Image which makes possible del ayed 1mitation agﬂ, gs a’
result of this, the first attempts at drawing.

Drawing does not spring directfy from motor activity, or from
perception, but from the menta{ image which Incorporates both,
He was aware that there are pitfalls in using drawings to

1

gauge cﬁildren's ideas of space.

-

S
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many others have shown that the structure of a drawing, .

es regards the third dimension, for example, is_not 1

entirely a translatlon of image representation.7' )
Image here means mental image. So he will restrict his use . - 3
of drawings to "the gensral features of drawings based on C -

simple everyday shapes" because in these "there can be no

-t

S M AL

doubt that drawing does constitute a certain kind of rep-

resentation"., .

© e e ! lesMed

He uses !plctorial space! to mean the deplction of-anv_
awareness of depth on a,éwo dimensional‘surfaca, and has no
1pt ntién of dealing with drawing as art,

He then discusses the three stages of childrents drawings

investigated by Luquet. In.th7 earllest, synthetic incapacity,

or tbe lack of co-ordination of isolated eleme nts, the child -
h;s'hardly begun to construct topologilcal relatibnships. For
axample she or he will draw a head and.torso with the 18;8
and armgfgrowing from the head. In the next stage, intellect-
ual realism, the child draws everything that 1is there,
putting two eyes in a profile head, rather than what is seen E
from one. point of viaw. Topological relations are applied to
all shapes and projective and euclidean ones are just
emerging. In the third stage of visml realism the chiid ’ /
endeavors to ‘draw what is actually seen, 1ncluding per- |
spactive, proportion and dlstanca. - . /
'This 1s how plctorial épace develops, The omissions in
younger children's drawings are due to the stage of devel-

opment of‘their spatial awarsemess, which 13 more {imovortant " ‘ /
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tﬁgn any 'technical 1neptituda of.a mot or character'

Now I would'like“to try to clarify ﬁﬁi}ﬁriqgget and,
'9perétion' mean for Piaget,
b Image is always used t o mean the mental image, and it
"is a symbol in that 1t constitutes the semiotlc Instrument
necessary in order to evoke and think what has been per-
ceived", It designates the figurative aspect of a specific
.object rather than the d)ject as a general concept. "ThJ
degree of rasemblance ‘between the Image and the object
N

signified varles wlidely...there is a schematizatién\to sult -

the subject", ( the subject or person fits the image into a

conceptual scheme ), "some characteristics are retained,

others eliminated and others distorted."8® In other words,
the objJect i1s evoked by a mental image or échema which can
resemble the figurative aspect of the object more or less, ~
| The imagé becomes part of cognitidn, rather than simply
represant ing percaived data, when 1t i1s based on a comore-
hension ‘of thehtnsformations account ing for the data; that
is, when.1t 1is incorporated into a larger mental structure o

or scﬁeme. This occurs through the operations of our intel-

i
N o

ligence, -
These operations evolve from our ohysical actlons which
are inmginalized -- incorporated into our menta§ processes --

in stages. In the earliest stage, up to four of?five years

of age action is first recalled in imazination prior to

being performed From four or five, to seven or eight years

—
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the internal achemata of the physical actions are coordinated
further, though in a trial and error fashion. After seven or .

. ‘ N
elght years, he schemata are coordinated sufficiently to be

combined and explored mentally in altermate directions. These”.

are the first operations, at a concrete and sub-logical level,
Byﬁglaven‘or twelve years, the further coordination of oper-

. a - ‘
#tions reaches an abstract level, and they can be expressed

‘a8 propositions. This is the final stage, the beginning of

formal logical concepts): B
The role of the image changes with each of these stages,
and becomes increasingly subordinate as the operations

become more highly oﬁéanized.

e ——— T
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Chapter III: Pilaget's Conclusions

Here we will look abt some of'Piagep's Ideas; such as

how intultion is related to formal logic, how the external

world can b% repiaced by mental coneepts, and how this leads

to concrete operations,‘which are spabtio-temporal rather

than logico-arithmetical, Conceptual space differs from per-

caeptual spacef—The role of the image in concrete operations

is not of prime importance.

Plaget begins by discussing the séparation between

intuition and loglc or axiomatics)

Every possible shade of transition has been suggested

to connect elementary intuition with logical operations..,
in geométric reasoning there always remains some link with
intultive structure....Gonaeth...suggests that the tschema
formed by forml loglc always retains traces of intuition,
while the primary intultion requires some degree of
schematization in order to possess a structure...even

for mathematicians,intuition is far more than a system

of perceptions or images, Rather it is the bagic aware-
ness of space, at a level not yet formalized,

{

Plaget continues with a problem thab‘peébmes very lnter-

 esting 1f we keep palnting in mind: .

\

How can consciousness confront the external world so
directly as to appear 1ts perceptual or symbolic image,
and then proceed to loosan all ties with externality so
completely that Lt is able to replace it bg concepts
belonging entirely to the subject himself?

\T’\if other words, how in our minds do we make the switch from

-

.percaptions which ocecur while we are seeing, feeling, moving

oEjects in the everyday world, to symbols which we can’

manipulate on an abstract level of thinking? The answer lies

in our own physical interaction with the object.

°

.
]

-1 -
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It 1s precisely because it enriches‘and develops
physical reality instead of merely extracting from it a
set of ready-made structures, that action is eventually
B} . able to transcend physical limitations and create dper-
' ational schemata which can-be formalized snd mage to
function in purely abstract, deductive fashion,

!
That 1s, the everyday world as given 1s not meaningful in

,\ : terms of space, It 13 our ohysical interactions with it ébat

enable us as children to act mentally and construct specific
N A

-

of a figural image of the object, but rather with }ecording*
\ the action we have taken, or can concelve of taking, with
te object

N From the rudinentary sensori-motor activity right up
. \ to abstract operations, the development of geometrical
- intuition is that of an activity, in the fullest sense;
o i \ beginning with the adaptive actions which link it with '
) B the object, and at the same time assimilate the objects
\ to its own functional structure...The image 1s at first
\ no more than an internal imitation of. previously per-
v formeéd actions, then later, of actions capable of
\ being performed,..Finally, at the level, first of. con-
crete, then of abstract operations, action 1s once more
‘apparent, this time %5 the rfcher, yet purer form of
| o the operations themselves,,,.purer, bscause from now on
. L they go befand the physlcal objects with which they are
o \ concerned,

.

These operations 1lntroduce

\ ...a new element into the classical debate opposing
intuition ¢to logic. This is that to the extent that

‘\actions are 1internalized ag pperations, the initial -
‘percept ual and empirical intuitions become rational
and coherent, even before having been formal ized as
propositions, Thus the rigour of the system of -con-
crete operations exceeds that of elementary intuition
without reaching that of abstract operations, the bastis
of \hypothetico=-deductive propositions, This makes 1t
necessary to Introduce new gradations between intuition
and logic, the chief of which 1s the logic of concrete

- \ 0 : - \

P i L Y

-

% . .
spat ial schemata. We are not that involved with the recording

e
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L bperations superior to pre—logical 1ntu1tion and
. {nferlor to formal loglc.lO

That 13, there is a levél between elerentary intultion'and
- forimal loglic: the level of concrete operations,

He then dompares spatio-temporal operations to logico-

arithmetical onses. - '

-

L Ezactly parallel with t hese operations there exists

i . operations of a spatio-temporal or sub-logical char-
acter, and it is preclsely these which constitute the
1dea of space....their function is to produce the con~
capt of the object as such, in contrast to the collection
of objects....They substitute the concept of vroximity
for that of resenblance, difference of order or vosition
(especially the concept of dlsplacemert ) for difference
in general, and the concept of measurement; for that of
number....They form just as complete a’ system as do
logico-arithmetical operations,,.sub-logical operations
are accompanied by symbolic images (mental images or
pictorial representations) which reflect them far more

~accurately (though not wholly adequatelif than the images
accompanying class or number concepts.

In other words, along tith opebations'thatxdeal sub-loglcally

with arithmetical concerns, there are others that deal with

spatial awareness, These opsrations are mqanin@bl in terms ‘
of order, position and displacement , proximity, and measure-

ment. (Measurement here means intensive measurement only, and

is explained further later on,) ‘ .
Sublogical operations,..lead to the formation of con- R
t inuous, unitary schemeta. JIn othir words, they }ead to
complete and continuous spaces.,.

How the Iimage of an object is integrated into a spatial field

1s confusing. Furth helps to clarify this by usinz the terms

v/w\chame and scﬁqpa. The varlous signifiers of the objeét form

‘ schema wpich in turn 1s integrated through the opsrations

it o an overall scheme, or "complete, continuous spaces"13

~ -
o




a’ "_6'7 - X
Plaget writes that it is essential to distinguish

between perceptual and conceptual space. Percept ual space

1s the space we qonstruc; as we are perceiving things;
cbncepfual space 1s how we imagine objects in their

sbsence, He continues: S

Spatial concepts are internal ized actions and not frerel

¢« mental images of external things or events -~ or even
images of the results of the actions... from the initial
appearance of thought right up to 1ts ultimate, pyrely
abstract form, the functional ?onnections between the
image ( as signifier'!) and t he 'relationship which it
tsignifies!( the internalized actions) undergo
continuous transformations, 1

_Thevimage N

only plays the part of a 'signifier' or a symbol in .
relation to the actual process of getting to know the.
object. Nevertheless, this 1s an important funection,
since it is to the extent that the physical action
can be recalled b; means of an image that it~ can be
conceptualized.

At the level of concrete operations, not the image, but the
operation -is of prime 1mporhg2ce.’

To sum up, on a levelof thought between incoming sense

_gatacand formal loglic, there exists a sub-logical area of

concrete operations where our awareness of space has

become conceptual., Here the mental image may .resemble more

* or less the specific object 1t represents, but 1ts main

reference is the physical interaction of the parson with
the obje@t..These images are incorporated in relations of
order, éqsition and dispkacement, proximity and intensive

measureﬁent into larger spatial schemes of complete and

.continuous spaces by our mental operations,

|
!
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This 158 the. cognitive underpinning of the spatial fileld in -

"pai‘ntings. Cézanne's Trees Forminz a Vault(estate of Henry

16 .
Pearlman, New York) can be described in the terms of the

above pz\aragraph; Tt consists of elements which combine in

schemata to form grachic Images which more or less resemble

o

the obJacts they represent and which are incorporated into the
)

overall scheme of the painting in relations that are meaning-

7

ful in terms of order,_pos‘ition‘... and which form a spatial
field. But to tle in the ideas discussed in this section
more conorately and specifics;lly to a palnting.ls difficult.
Plaget polnts out in The Mentsl Image of the Child, that
while the relat 16néhip between the g.raphic and the mental . .
image 1s more or }ess close, it is indirect, even in simrle
dravings, The grafphic image means. externaliziné a previously
internalized ment;al image. This Iinvolves the factor of

concretization ceillled for by a 'particular technique. He con=-

" 8iders.the role of the mental imge in spontaneous drawing or

the creative 1ma[gination/a separate area of investigation

wich he has not investigated 1n elther .book. - J

" Although 1t 1s difficult to relate the mental image

‘speoifically to the reproduction 1t is possible to connedt

rt:~he reproduction and t he operations. In the third part »f the
copclusion, Plaget discusses the operatio_ps‘in terms of
e}emenﬁs a3 well as ob jects iIn the qveryday world, or in
mathematical terminology. If we consider the brush strokes

in the reproduction as separate elements, we can relate them

e
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to the operations. They will not be cons idered, except on -
a very elementary level, as specifie entiﬁies»each with its

special functions, but as Bléments in a general System;

I chose a reproduction of Trees Forming a Vault because

. .1t was not based on a traditiomal use ofvlineariperspactivo,
* and yetyour spatial awaremsas was very important in our

. looking at it. Because the original water colour was commosed

of clearly leglble brush stirokes, it was possible to consider
them as separate elements, Our spatiél experience of the
everyday .world oan bé reéd into the relations between the
brush stroﬁes; thls.is apart completely from their aspect

as figural images. representing the everyday world., . -

0}
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Chapter,IV; The Operations

The sub-logical operations we are concerned with in
* this paper are’intensive rathér than extensive or metrical.

Intensive means a aireét comparison.of one element %o
another, for instance A is smaller th B, without any
rgference to any exterior of aﬁstractéd it of measuﬁe- .
ment. {Comparison becorms extensive if two parts are com-
pafed in terms of the'numbef of elemﬂdh which eacti contains,’
And extensive comparison becomes metrical when a unit of
ﬁeasuremept is use?, and you can tell by how many units A&
is bigger than B.) |

g

Childrsn use purely intensgive sublogical_opérd%ions to

- form thelr rudimentary topological conception of space.

Topologlcal Relatiénshibs Y
Plaget writes that the child begins with the notion

of proximity as a given, and works out not fons of order,

" surrounding or enclosure, separation, and continuity. Once

these are linkéd together sufficlently so that they can be
reversed as well, the level of concreté.operg;!ons is
réachad. Revefsal i1s similar to understéndiﬁg that 1A comés
before B amd B befo;e C; then in reverse C will éome befére
B, and B before A.

Let's think of the xerox in terms of the abave n;tioné
and how they could be made visual by the brush mark,

Proximity could be seen as one brush mark next to another,

and separaticn, ds two brush marks not touching at any point.

E.‘ ] . ‘/u 20-
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n( The notion of enclosure involves complete and partial
anclosure, Complete edclosure could he one brush mark
»completely inside another. A brush mark that partially

lies within another brush mark would be partlally

enclosed, Order, which Piaget describes as a linear saries

-

of elements, would be a series of brushmarks in a linear - -

o , order, Order can also apply to a saeries of enclos: ne e

coming after ‘the next. If we consider the brush stroke a

a small area enclosed %y its edge, as if a line vere drawn

around its surface area, then the brush stroke too becomes

v 1 !
an enclosure, A series of enclosures in order wonld then be
o - a series of overlaid strokes, l1ike the fine layers of p%int

' ¥ 4
on the risht edpe of the xerox[ at A. .

(: Now that'we have.a visual vocgbulary established, let us
. look at the operatiions which are based on them, and the

— . relationaﬁeps they constitute, We should distinguish here

w ’ betweéh notions, e.g. the idea of proximity; operations
which are our mental activity and which establish s

relationship,s8.2. that of being 'between'; and the mhysicalv §~T ] 4

*

manifestation of this relationship, e.g. a green next to a ) S

blue brush mark;
o \ 1

et 8 If some of the following seems overly sfﬁple, keep in
mind that they are concepts that are learned in chilcdhood.
These same-groupings lead to much more complex structures : <::
P A

K
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’as projective and euclidean operations,
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L)

.The partitlon of sets and '’ ' ' o \

the addition of sub-sets , \h‘l o/
This Tirst topological oparat 1s tbe abstracting of -

the relationdhip of & whole G 1ts parts; a continuous .
whole can be broken up 1nto neighbouring elements, and

,ghesa ~3ame elemunts can be made again into a continuous
whole, A seven year old can conceive of breaking up a line
into smaller pileces of line (though not inﬁo infinite points).
At B on the xsrox, the band across the road which can be
seen to be made up of sepaz:jate yel‘_Low and green elements, 1s

an example of a set and sub-sets,”’ . ) )

II. Order of placemsnt S ‘ , '
This 1s the notion of linear order, formed thréugh the

progresdive cgmbining of é}.emen’cs in r’prd;c%mity, resulting

1n a particular sequence in one direction and 1its rqvgx;se.

In other wards, wxyz alwa;é goes from w to x to y to z and

in reverse from z to y to x to w, Looking at the lower right

<

corner of the xerox, the sequence of strokes can be read as

CDE and .the reverse as EDC, The awarénsss of their £ixed

sequence of position 1afan ‘awareness of linear order,

II“_[-.J The reciprocihy of proximities
If x is-next to y, then y 1s next to x, In the xerox

at B, if yellow is next %o gr;en, then green is also next

S~
”

~to yellow, golng-in the reverse order. .

-

)
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IV. Symmsetrical interval relations

This 1is the relatlonship described by the-word ' thetweent,

- . It 'a‘t’hq, relationship and nob-the distance/that's symmetrical.
gg_sit a'b\ove, andﬂli? er, sh rqarZ{ at F is b_etween?
G and Ho~< . ‘ N—
o If y is be;;\een x and z in the order xyz going in elther
!

direction, the 1ntei-va1 from x to z 1s always y, and is fhe
same a3 the Interval :t‘rom z to x. In the xerox,.the 1nterva1.
\from Hto G 18 F, and from G to H is F,

The idea of 'bgt/ween' depends on’ undersbanding llnear

order, the setmnd operation.

- . / . "
V. One-one multiplication of eleménts

L If a line crossesw at a point x, the point x ab
the same time bélongs to the circle and ths line. This is

a multiplicative operation, because the point has two

ﬁ_ functions at the same time. }t/'f,\the bleeding of the blue
R . ’

into the green belongs both to the green triangulir mark and

the blue line, and is in that sense multiplia.
b/
Transparent brush marks whié"ﬁ blend into others over

1
.or under them akso sxist as part of two or more elements
- . at the same time. ‘ o ~

PR

VI, One-one mul%i;ilicat lon of relations
This 1s the samé as the preceding operatlion, but iIn terms

of relationships rather than elaments. The elements in one

-\ , ' - C
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series are.seen as corresponding to the e'lenients‘ of ahothqr. ' ' :
N . 1

These relati onships are "in general.no mors than t‘ne path ' .

p

followed by éye movement;s" connecting them.l7That 18, it is

. "~ the eye that makes the connﬁctions between elemeuts of the

two'“dserier rather than straigbt 1ines or other graphlic or

&

concrete phenomena.

fl o

* On the xerox at C-and J, we see two bands across the
@ El

road and we can correlate the elems nts they are composed

R R & T

of in terms of colour or position., That is, we relate the two
greens together because of thelr hue, or the green on the

left with the yellow on .t:he.left,fv because of their position,

VII and VIII. One-many multiplication, ) }
either of elements or relationships

This is a continuous extension of proximities, either
through elementa or mlationships One element is next to
qéighbouring elements yhi\ch in turn are related to other
neighbouring elements. On the xerox, F is next to G and H, - i

' . which are in t;izrn next to L, M and N, etc, As for relation=-
v " ships, we relate 0 to Q because of their similar hue, shape
“ar‘n‘d ;.qclihation. Q then relates to P and R, and 30 &

‘ ‘apreading network of rela%ionships is established, . .

-

This ends the sectlon of operatiom which constitute
v/ topological relationships which form topological spaoe. B

Topological relations and notions exist at the tactile

o
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level, as well as the visval, and can be concelved of by
someone blind. A blind person cannot see the proximlity of
a g/reen to a blue brush mark, hut can still conceive through
touch Iof the notion of proximity and the relations that
operations'maka based on that notion, as well as the - -other
topologlical notions of ordsr, separation, enclosure and
cont:ignuity,'and the operations based on t hem.

-~

But the following operations are based on experiences

-in the everyday world which are not available to someone

without sight .‘18The blind do not have a vi'ewin’g point, and

" v
are unaware of distances as spatial. (A walk along a street

1s thought of as a series of events in time.) A viewpoint

- AT TR

and an awareness of distance are the base of projective and . -

euclidean relationships. Newly sighted adults bave tq learn

to s¢e in what seems t o me to ba the project:ive/euclideaxi

'framework, and do So, if at all,, with great difficulty. Our

conception of projectiveﬁuclidean space grows out of our

physicalj interaction with the" everyday world -- but only if |

we can see, In this sense 1t is truly visual, .
- . } \
Sub-logical Operations Constituting L
Projective Rela'ﬂ\onships :
These conserve the relatlionship between the position of]
the observer and the obje?:t seen , Projective concepts ars

constituted by the same operational groupings as topologgcal
ones, but with the addition of the concept of viewpoint.

! ..3‘

1
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. Interval of severﬁlﬂyears in their development, as concept-
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In these sactidns,on operations, I am describing ﬁhat

» -
~

each step involves for a hypothetical person whose spatial
awarehess is evolvlﬁg. At this polnt, for a child whose §
concepts of projective and euclidean space are 'just beginning

to develop, 1n his or her drawing the same visual cues will

bégin to take on a new significance. An ttem drawn on thﬁa

PR

boundary of a closed shaps, which as a topological relation~ )
ship 1mp11§d partial enclosure, now implies. overlap,
Perceptual and conceptual space awareness can have an
ual space develops more slowly. A young viewer might be
aware of‘projective relations whin looking at a painting,
inasmuch as this might depend on perceptioy,and yet draw 1%
terms of topological relationships, as this dependa on her or
his own level of spatial concepts. In contrast, for an ;dult
viewer information in a drawing or a painting could carry
significance on a topological level and a projective/euclidean
level, at the same time. She or he could coné?lvably see an
item on the boundary of a closed shape as.implying both
partial enclosure and overlap. B ' ’

How conceptual and perceptual sovatial awareness interact

in a viewer looking ata painting I can't answer, But it is

" clear the viewer does read the conceptual framework which

éxists in her or his head into the information given by the

'painc1ng. Apart from the vliewer,there Is no' space there,
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. -. T.-Add1tlon and subtrdetion -
of projective slemnts .

This i1s the series of changes a projective figura goes
through as parts of the figure move and obscure other parts, )

resulting from changes in point of view. Shape becomes

3

important,

: .. In the reproduction, the presupposition of a pbint of

) view edables us to think of some brush sterokes, 1like the

one on the xerox at S, as Interrupted because 1t 'would.
seem to disappear behind the tree trunk, Partial enclosu_re’ ‘
" ¢can be seen as overlap. Because of their ;:hanging’yet ‘
S similar shape anq' hue,\\we can read the many small, green

o triangular shapes (1.e. at 0,P, Q, R, T and V) throughout

-

the reproduction as if one green mark was moving across

the surface and the brush recorded its changing shape due
to 1ts changing position. ' ,
. Y

At DI b AT e

II. Rectilinear order L

ol et

Izinear o;aar of the 'element:s here ggquires Bigniflcame’
as a straight line, because this is the only shape which
\ remalns unchanged thr;ughout projective alterations; that
' " 4s, 1t 13 always a straight lirre‘though its 1ength‘ and

angle vary., It becoms a polnt when sighted from one end, ;

gy e "
ke

ﬁhich‘makes 1ine of sight possible. ' ' , ’ ,
The series of brown strokes at the right'o;‘ the road,

V on-the xerox, are in a straight line. How much we read

. AV N
%;ﬂggéﬁﬁuiﬁw,&,m IS P
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into the angle of its projection (and how much it affects.
the reading of the overall spacp of the painting), become

evident if you cover it.

" IIT. Complementary perspective

relations i : !
\

This involves cgnservation of the relati&é position
of two neighbouring elements, even with a change in viewpoint,
The band ét B across the road is green next to yellow from ’
left to right, The relative position of green to yellow
would remain the same from any viewpoint..

To take this further, the two bands at B and J are

similar in shape; one is greenrye}low,ﬂone yellow-green,

" The reversal of the positrdn of the bhues could imply a change

in viewpoint. The relative position of yellou to green remains
the same, but 1s reversed, This 1s wgat would occur in the
everyday world If the tﬁn elements at B were seen from in
front arnd then behind, Herse both views are presented
éimultaneously, the change in position can be seen as imply-

ing a displacement of viewpoint.

IV.-Smeetrical 1nter7a} relations ’

This 1s similar to the preceding operation, but in terms
of relations, not elements. In Xyz and’zyi, y remains tbetween!
and the interval from x to z 1is ﬁhe same as the Interval frém;
z to x. ) ' ‘ ‘

If we ‘consider the yellsu (E), pink (D), and green (C).

strokes on the lower right, the pink would remain between the

LY
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yallow aﬁd the green even if our viewpoint shifted theoretically
90° to the right; its relationship to the others remains the

1 {

same. }

V. One=-one mulflplicgtioﬁ of elements
- Heré relations between different elements become ﬁbanigg-
P ful in terms of left/right, above/below anq/or before/behing,
Thlé leads to the concept of the‘plane. According to Plaget,
a piane 1s a network whose lntersections are established by
two out of the three above r€1at1$nsh*ps; that is, from one
viewpolnt éhe plane becomes a stralght line because the inter-
sections of the network all run either before/behind, or left/
right and not above/below. , \
All brushmarks on the flat surface of the Xerox are planes
inasmuch as they are networks in the only ywo dimensions by
the paper -- height and width, But the QGfinition above deals
with 'relations!' and notadlmensions, and this 1s where the -
difference lies between brushmarks as physical entities and
sbrushmarks as elements meaningful in terms of spatial relatlon— i
. ships in a conceptual framework we bring to the reprodnction.
The brushstrokes can be read as planes extablish%? bv tvo out
- of three relations: This is why Tthe green mark at W can be
read as tilting.The whole xerox is now energized in terms of—
. these three sets of relationships. Carried further, the’
multiplication of pianes establishes a projective three
dimenslonal space. In the reproduction this is the cumulative

erfect of the various tilté/;e read into the brush strokes,

D a e e e e oo My
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This operation is a one-one mult'plication because each

element is establishad by two relationships buf ‘one relatinn-

.8hlp does not affect the other. In a one-many relationship,

the, one polint 1s gffeéﬁed hy its relations to more than one
factor, which also influence each other. We will see this in
operations VII and VIII, '
VI. One-oﬂe multiplication’
of relations

Th; height and width of the bgckground here becomes(
related to the dimenslons of the foregrovwnd; foreshortening
anters, All the elements relate simultaneously‘in three
separate ways; left/right, above/below and front/rear, This
boils down to 'further x shorter!' or that evelv svaced
intervals between points on a sbraighb 1line are seen to
decrgase as it recedes as in the intervals between a ruler
seen in berspective.

This 1s hard to exemplify, but the repetition 9f similar
shapes in sipilar size through the reproduction such as at

U and W, plays agalnst our projective expectations,

v

VII and VITI. One-many multiplications
of slements and relations

One element 1s related to many elements, or one relatinn

14

to many relations. Thls differs from the precedine projective

operations in that one-many relations Influence each other,

Rather than the intervals on a single line of the nrecedineg

operation, we are now concerned with two lines, and the

O

e st i



‘space co-ordinates the positions to which the movements of
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relations between points and intervals on each line to

‘¢ach other, s

one-many correspondences describe trlangvlar structures,
the simplest example of which is provided by a vair wf
lines meeting at the horizon, such ‘as a railway 11nel9

Consider the intervals between the sleepers in terms »f the
relations. Not only are the intervals governed by J(upt?er
x shorter' a3 in ths last operation, but their width is

governed by 'further x narrower'; We now havg Ifurther x

shorter x narrower!' at the same time,

In the xerox, the converging sides of thg road and.the
Jhanging relationship between them exemplifies this, as'do

" the converging sides of the brush stroke at H,

The Sub=-logical Operatinns
Constituting Euclidean Space’

If the subject can co-~ordinate different viewpoints to
construct'projeoéiqg relationships, she or he can also
¢o-ordinate distances and construct’euclidean relationshing,
The two develop interdependantly. ' .

The conservation of distances between positions mnow occurs.

In contrast to charges in the relationships between objects

and to changes 1n shape related to point of view, suclidean

the object are related. The conservation of distance leads to
the development of an overall referenoce frame, In this frame,
the connection between the size or the shape ofdthe’object,

and its position bscomes meaningful., -

e oty PRATEET
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I ‘\ any brush mark in the painting would do.
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I, Addition and subtraction ’ o
of elements ' -

An object in one position has a particular shape which.is
that object in that position. Whereas inlprojective relation-
ships, the addition or subtraction of parts imolied a view-
point 1in whlch parts obacured other parts, here they imply
the cqnservation of a whols objecb in retation to its
particular-shape in"this one particular position. As an

exampla, we can take the green triangu}gi)shape at 0, although

II. Placement and displacement ;
of objects : :

This distingulshes between elements and the positions fhe&i
occupy. Ig inbroduces two coneepts: the firat 1s the mnobility
of the elements and their potential revositioning; the second
IF the fixity of the ‘positions compared'to the mobile elements.
Think of ehequers as compared to a‘chequerboard.

In the reprédection we s8ee numerous green triangular shanes
siﬁIIer to 0, such as those at P, Q, R, T and U, This reoetitinan
of brush marks of the same colour amnd stmilar si ze aed shane
could imply mobility, as if one single green triangular brash
mark could meve throughrtﬁe fixed. positions of the repro- °

ductlion, an analogue to the first projective operation.

.M

III Raciprocitv of references

t

. (
A seriea of shapes (or positione) of 6bjeots, in proximity

and added together, starting at one polint, obtain a certaln

term. And this term can also be arrived at through their

1Y
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neighbouring shapes (or pos%tlons). Think of two bead neck-
laces lying negt to one another, or the points on two
ad Jacant lines, This operation 18 the idea of léngth, without /
its being metrical., When arranged latgr in two or three
dimensions, it leads to grids or the framaworﬁ for euclidean
space. '

Let's look at the two series of palnted shapes that begin
with the brush marks at F and H and descend from theg to the
pale green area divided at X by a small painted 1ine, The
series of shapes on the left come to the same term (or langth)

as the series on the right, (This operation does not yield to

being easily described in pictorial terms, but it 18 important

.83 a step to the establishment of the awaremess of height,'

width and depth.in operation VI.) -

The references are reclprocal because, for example, a
bead three beads from the end of one necklace is in a
reciprocal term with a bead in the same nosition -n anotﬁer

necklace,

{

IV. Inclusion of intervals or distances

In the everyday world, irrespective of where the c’mjeéng

are, stationary positions remain an unchanging interval or \\\\

distance apart, even if they are crossed by a moving object,
We now have conservation of «ddistance between positions, e.g.

the distance between the positions of 0 and P 1@ meaninful
and fixed,
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: » V. One-one multiplication o, S '
‘ of elements .

4

Two linear series of elemeunts multiolied together form a.
- surface, and multiplied by a third, a volune. In the xerox, ’
- . * the ‘points or brush marks along one line related to the noints

or brush marks along another line 1@n1i a surface; and related

to the points along a third line can be seen as describing a g
. Golume. The horiz&ntal bar at B éescribes a line; together ‘5
with the vertical edge of R 1t implles & surface, If we think
of all the points along the edge of one as related to tha
points along the edgéaof the other, The blue line at'Y can be
seen as receding (sese projective operation II) and in

L ‘ ‘relating to the surface between the polnts of the former lines .

i suggests a volume, This volume 18 not a cube and not rectilipear,.

!
¢
[

a

O

nor does 1t have to be so in any wa&.

[

VI. Ona-ons multiplicafions of placement
and displacement relations

- "’ This is the establ{shment of s non+metrlcai-grid of .
relationshiﬁs a co-ordinate system occupying fwo or three . o ‘ oo
dimensions simultaneausly. (These grids do not necessarlly

pavnrtbeir axes at right angles.) Operation III 13 here gxtended\

. to several dimensions.

t a
I + .

Each point on the grid relataq.separ?tely'in terms of I ’,'T
,position and distance, to each of the three axes, anq these' |
.relatlonshlps do not influence each other.f

The axes for haight width and depth form a concaptual -

©

framework which we bring to the xerox.‘Every brush mark {s - ’ %
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seen a3 posltioned in relation to these three axes.h, -
(l¥ | Hquvér,wif for example we look ;t‘the Prush maikvﬁb.w,
'we.seé'its‘posibiénuis still @mbiguous, perhaps because ﬁnliko
_— the evefyday world, thae xerox does not give us enough.infor;

mation to pinpoint its nosition exadtly.

|
In this operation we can see the . difference betwean - )
operations and the relations they coﬂstihute. The opérations -

have set up a framework which enables certalp relationships

to exist betwhen brush marks; for example, that we can. think-

¢

o of W as further back than B, . ° T ' o

VII. One-many multiplicationﬁ o . - —
of the elements . . '

nt relates to two or "moxe other elements

simultaneously; that is, each relationsh{p affects the other
or others. Plaget gives the concept of the triangle for’ two.
‘dimenélons, and the pyramid for tbrée. It's not so mueh thg

lines conngc@ing the elements but the area betueen:ﬁhem‘thaf f»'j;l -
. 13 shaped by'ns relations to all the elements, SN ﬁ

The triangular area of the brush mark at R 1s formed by é

rd

the relabioné between the elemenis on two of' 1ts.sides, A
py;éﬁidhis {mplied when we consider the posaibility of B as a.’
third side, That the shapes are 80 sketchy compared to geomet-
rical figures does not stop pys from reading our spatial

oonoepés into. them.ov
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% v . VIII. One-many multiplication
| L of relations

3 PR This operational systém 1s "reqponsible éor qualitative
' estimtos of angh prior to measurament ‘ It can rouéhly ba
described as realizsing that 1 two angles of the same size
are, asuporhnposodS their sides colncide. k

When we look at the Xerox, we are aware that the angles ]

at the apsx of R and Q are different in size, and that the

saturated part of 0 and the brush mark at P; are aimil’ar in j

‘ angle. |
) 0
This concludes the sestion of euclidean operation;. l;iagét _

aa&a that the conoopts of projeetive and euclidean relations:
. develop. togathar, are mutually 1nterdependent and "funda-
. mentany oogﬁata" 20 ppyg suggests t:hat: topological ‘
relations form one kind of space, and projective/auolidaan . ’
. :relatiom; form, togethor, another, Bo\t\:h topological and

projectivo/euolidean space can be read into the reproduct ion,

Tmoing the elaboration of porjactiva/euolidean relations d1d
not; erase ths topological relations- I described earlidr.

'The same eight operational groupings .cor;atituto tbpo;
loglesl, projecttve and eeﬁoli:deag relationships, With the

e S s A bt R T AR e R

child's mental. growth, "they acquire new significance, in- ‘
ﬁtegnﬂ.ng ‘fopologleal relatisnships by glving then definite
_apecif‘ications" 21 ,The same structuring acquiru di_fi‘erant
.m?aninga as our spatial understanding grows, ' o

} 3 ’ A
These eight operations of sub~logical thought are , -
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© 18 concerned with the perception of the shape or form of the

\ ' | | ,2

12

-3 _
according to’ P;det, the same for loglcal, mathematical
thinking. Again the algnificancg differs, while the struc-
tures of the operations remain t;he same. He auggests this’
is because the opérations are no more than the groupings

whioh oan join, relate and muttiply elements ‘or relatlonships

within the limited nnmber of possible combinations. The
' corrss ence botweon the operat:i ons "igs very 1ntaresting as-

-

regards the functional nnity of the various operations of
thought " 21
It bheae sub-logical spatial relatlons are a form of

thought, . and are made visual in the reproduction, then the

\

‘reproductlon can be considered a form of visuallzed spatiai

thinking. This differs from Arnheim's 'wisual thinking! which

»

"image, and doesﬁ't allow for an intermediate area of sub-.

logiocal opera.ﬁions_batueen 1ncoming sense data and spatial

R —

conoopts.
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Rubin’points out

o
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Chapter V; a Brief Look at Cézanne

Cézanne's paintings depict a shallow rather than deenlj

: receding plctorisl apace., Braque 1n an interview sald

. The acute angles in the paintings I 4id at L'Estarue in-
1908 were the result of a new conception of srace, I
said goodbye to the !'vanishing point!. And to avold eny.

. projections towards infinity I interposed a series of
planes, set one on top of ‘another, at a short distance
from the spectator, It was to make him realize that
objects 4id not retreat backwards into space but stood
up close in front of one anothér, Cézanne had thousht a
lot about that,..he had done away “158 distence and..,
after him infinity no longer exists, .

1 In his later paintings, Cézanne bqilt this shallow pictorial

space with an interwoven network of small q1anes and touches
of colour, It was "moduler“ not "modeler"; a spatial rield was

articulated rather thankthe sculptural roundness of the objects

“being depicted, or’a stﬁ}ctly logical euclidean svace,

Rubin in "Cozannisme and the Beginnings Sf Cubism" points *
bat ﬁhat Picasso and Cubism owe much more to Braqhé, and
éraque to Cézanne, than 1s generally &tkpowledged. Bracue's '
low rélief and 'passages! come directly from Cézanme. Rubin’
quotes Braque 8s saying most painters .

totally ignore that what 1is between the anple and the
ﬁlate can be painted too,.,ThIs In-between snace {entre-
deux) sgems to me just as important as the objects them-
selves

3

.
) ’ '

this is preclsely the space bridged by Cézanne's assare,
Thus what Brague destribed as a "materialization og a-

new space',,.was in effect, the explici% articulation

and radicalization of a Cezannian 1dea, I ‘

This concept of a continuous field‘in which the space between '

- 38 -
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the apple and the plate has its being, 1s carried over to

the articulafign of the spatial field of the painting. This
was the foundation for the later development of Cubist® swace.
14 this shallow spatisl fleld, the role of the brush
sprpkas increased. In Céza;ne's earlier paintings the brush
strokes were grouped within the boundaries of more or less
dglineatéd images, but In the later works the loosely
‘arranged ﬁarks play a larée role as separate elements, as we

.can see 1in Trees Fopmigg}g'Vault}

Cézanne t ook from the Impressionists "the microcosm of

the picture vlane, its molecular t1ssue"25 whioh‘was composed

. of distinct brush strokes, To the attitude of the Impréssionists
J o :

towards the natural world he added a formal structural
approach. The structurs of the image and of the spatial field

of the painting are united\in the small patches'of colour

~made by the brush strokes, Rbnoir

-

had said that Cézanne "could not put two spots of colaup
on a canvas without 1ts already being very good". Picasso

amended th%s by saylng "without its already being a
picture",2

Opviously the spatial fleld elaborhfed in Cezanne's late
paintings depends on our apaéial awareness, the overall |
spatisl field we bring to the painQings.

Without. being narrative, the reproduction of the Cezanne
does not represent s sfatio moment. No sharp sunlight or
moving human 1s caught at a point in time, The trunks of the
trees dissolve at the edges; the foliage is interwoven greens

rather than specific plants, The paint brush's movement can be

4
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traced in the repetition of many of the greens,which can be

_ thought of as repeated but changing images of the same elemenb

a8 1t moves like a falling leaf across the raper. In sum, we

are offered a record of transitions, a network of vartable
relations, rather than a static moment and images of discrete
objects.

Ici .au bord de la riviere, les motifs se multirlient,

18 meme sujet vu sous un angle différent offre un sujet
dtétude bdu plus puissant intérdt, et si varid que je
crols que -je pourrals m'occuper pendant des mols sans

charger de place en m'%nclinant tantdt plus A droite,
tantdt plus & gaucbe.
" This sensltivihy te the shifting nature of his subject
méQter found its way into Cézanne's painting. e
In contrast to this, tfaditionél rerspective rests on a
kind of snapsho€ convent lon, There is a single moment in time
in which nothing moves, neither the artist or the scene
deplcted. The spectator, to see the painting at 1ts most

convincing as a depiction of suclidean space, must look from

‘a fixed point, without moving, and with one eys closed. The

Impressionists with their interest in shimmering light and
atmosphere had already moved away from.this, Gablik writes
about twentieth century art: '

...the forms converge and deflect themselves around the

' surrounding space. Single perceptual acts, rather than .
beling scattered and disconnected, coalesce with each
other into one sustained process; multiple jappearances
not only succeed but confirm, continue and complement
each other, The fact is that modern artists achieve a
synthesis of experience, movemenm and percéotion, over
time ‘which is unknown in earlier art, and which ‘
transcends the single, fixedkpoint of view.2

“ Ivins in Art and Geometry2S points out that the Anclent
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Greeks thought of the world as static and discontinuous objeots
unrelated 'to each other; this was reflected in their art. The
_West; later graspad the relatedness of events and their con=-
tinuity; Albertits two point perspective tied together for -
‘the first time the spatial relationships between objects, Ivins
explaina thgt recently relations of change rather than a fixed
external world have become an accleptad paradiq}u for reality.

Hére being has countless forms, countless leaves, but

being is subject to no dispersion; 1f I could ever

succeed in grouping together all the 1mages of belng,

all the multiple, changing images that in s%&’ of

everything,illustrate permanence of being,..

‘ Cézanne's disoontinuoua/tableq and staggered wall moldings,
e’tc., can be seen as an interest in rendering human psrception
rather than logioal euclidean space, His work, although it
takes place within a euclidean framework, 1s a soft approach,
sub=logical rather than axlomatic; that 1s, not following thg

rules of linear perspective,

Loran in Cézanne's Composition3l has made.an investigation

_of some of Cézanne's paintings by means of photographs of the
original aitaa. Photographs, 11ke linear perspoctive in which
the size of the image varies in a direct ratdon to 1t:a close
nesa to the picture plane, seem dlaborted in compariaon with

how we perceive size in relation to distance, in the everyday\

world, (When photographa first came out showing vaniahing : ‘l

A Y

lines spreading widely apart in the foreground, artists Y

thought the photographs wers fakes, )32 we compensate for s

changes in size, coh;ui; and shape due t o changes in distance -
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lighting, or polnt of view, so that euclidean spatial

relationsAare not & representation of human perception. In

Th&,Eye and the Brain, Gregory explains size constancy. (The
'14&30' is the image on the retine,) o

The image of an object doublea in size whenever its
distance is halved., Thls is a simple fact from geometric ¢
optics, and.applias to a camera as 1t does to the syes,....
although the image grows as the distance of the nbject
decreases 1t still looks almost the same size;consider

an andlence ab a theatrs -- the Taces sll Look much

the same size, and yet the images of the distant faces

are far smaller than the nearer,

He quotes Descartes on shape constancy:

eso.0ur judgements of shape clearly come from our know=
ledge, or oplnlon, as to the position df the various
parts of the objects, and not in accordance With the
pictures in the eyes; for these plctures normally con-
tain ovals and diamonds when they cause us to gee
circles and squares,3

Loran, in comparing photographs of the sites with the
‘paint ings of Cézanng, rather 1nadvertan£1y found that in '
‘comparison, the palntings bad roads tilted up bowards the
picture plane, enlarged backgrounds, buildings drawn from
multiple viewpoints, etc, In comparison wfth eiyhpr.phobo-
graphs‘or,linear perspective, this handling of sratial

relations 1s closer to human perception,

At e
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Conclug on

Plaget's work on how we conceive of the form of ob jects
and the space around them explains at least partly why The
Natural Way to Draw 1s a useful approach to teaching drawing,

It urges the student to translate her or his muscular teqsione
and repose, the touchin’g_and handling of objects, the knowledge
of form from mu}tiple viewpoi;:ms, into a gravhic image.

Lils contour, gesture 1s closely related to the tactile

experience, In contour drawing you fedl that you are

- touching thes edge of the form with your finger (or ven-
cil). In gesture drawingﬁou feel the movement of the

whole form in your body. o

This paper has touched on areas that could be extended.

In the rare event someone élse grows into adulthood with-
out sight and then has 1t restored, can Plaget's elaboration
of the steps involved in spatial awarensas be nsed to help
hlm'or her learn the necessary projective/suclidean subr
logical relations?

A long look at how Cézanns's work evolved in relation
‘to sub-logical apatial awarensss, as well as much fuller
Torml analysei of individual paintings, uith an eye to a _

comparison of the use of oil paint, would be fruitful,

-

Using Plaget 's description of the steos in the growth

" relate

of sub=logical- spatial awareness had enabled us to begln to
ch ons to some of the relations between the brush

strok8s on an olcmontary lavel \

i

The asimple yet so rich contribution of the topolﬂogical‘
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“relations could be otherwiss overloﬁked as componsnts of

spatial awareness, 'As an example, let us look at the serles i
of enclosures 1n,ordei' at A; the enclosure, partial or
complete of one brush stroke by another, and another, and
another,.., all visible in the transparent water-colour, 1f

indistinguishable, colour added separately to colour. This

‘eonstruction, so rich visually,'pan be found over and over
agalin in this reproduction and others of Cezanne's water-
colours, Using Plage! has halped to articulate the swatial
complexity of these constructions, which is in é\im a8 part
of their visual complexity.

From-the basic notions 1iks proximity or separation, \
the growth of a complex ;cheme whioch pdsitlons aeach strokes in’
relation to height, width and depth in a euclidean framework,
each and every step in the formation of spatial awareness ‘
oould be read into the reproduction., The earlier topologloal : ‘
relations were not e’maeq by the later project ive /auclidean 3
ones; both kinds could be tracéd by an adult viewer. Also, onle i
brush stroke can be read as having several different spatial o * }1
relations. For example,the partial enclosure of ltopologioal. 5
relations becomss overlap in projective relations; the brush
strokes at 0\4nd Q can be read o~ne way and then the other. In
addition, of course, all the relatlions described by this paper
are not limited to the brush strokes ment #oned_, but can be y
found regeatedly throughout the reproduction, Because of all

this, the reproduction of a water-colour with a limited .

,
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number of brush strokes oan offer, even on an e}omentdry -
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level, a wénderfully‘rich and complex variety of spatial

. pelations.
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