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ABSTRACT . :

. Data obtained under naturalistic conditions do not
support the notion of a/ close ' fit betweeh the growth of geometric
concepts ‘during the concrete operational period and "realism” in art.
Realism here refers to ‘the ability to portray the objective
proportions of a figure, to coordinate spatial‘'relations and
distances, and to represent a scene in perspective. Participants were
161 children of predominantly middle~class batkground, ranging in age
from 3 to 13 years. From six alternatives, four drawing themes were
specified by the examiner, and their order. of pres@ntation was
randomized: A Family, A Birthday Party, Children Playing, A Garden ' -
with Trees, Flowers, and a-Pond. The tasks were administered on an
individual basis or in small groups of 2 to 3 children. The Revised
Compositional Scale (Golomb, 1983, 1984) was used to assess the

spatial characteristics of the drawings and to identify compositional
grouping principles. Where Piaget predicts a radical transformation )

in represeéntatipnal competence,(perspective drawings), findings

indicate some consolidation of skills and attention to specific

aspects of figural differentiation, but spatial differentiation per

se do not show the predicted transformdtion. Compositional strategies

.were found to be very much a function of the nature of the task and .
remained fairly simple for all ages and/or all tasks. The '
relationship Piaget proposed between drawing competence and
spatial-geometrical constructs should be reassessed. (RH) g
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It Compositional Development in Children's*Drawings ™

Most studies of children's drawings address relatively
. limited aspects of a'arawing, for pxample, the conegrdction of a ’
» single figure and its orientation (Goodnow, 1977), its schematic
or realistic properties (Goodenough,si5§6; Harris, 1963), and o

- . ..
perhaps its spatial relation to another figure that stands in an

"in front/behind" re%atioﬁ to it (Cox, 1981; Freeman, 1980; Light

* e

et al., 1980, 1981). The issue of compositional development, that
1s, the relationship that flgures bear to each other and to the
. " rest of the page, has received scant attentiod (Golomb & Farmer,

. 1983). 1In order to understand the fascination drawing holds for

\ ”

children, and the constraints as well as the possibilities of the

pictorial medium for the communication of meaning, we have to

.. %
study the development of compositional competence.

Two major approaches heve-aominated our thinking about child v
and adolescent art: Piaget's analysis of drawing in terms of the

child's understanding of spatial relations, and the

' psychodynamic approach that stresses the latent content and

symbolic meanin§s. For purposes of our presentation, we shall

/
limit ourselves to the cognitive analysis proposed by Piaget we.

- ,I

(Piaget & Inhelder, 1956; Piaget, Inhelder & Szeminska, 1960).

Piaget locates Ehe‘deve;opmenta; progression of drawing

L4 .

within a clearli delineated time span. Its beginning can be

traced to the prelogical period (early symbolic thought) while iééx\\\ ;
\ end-point is "realism" or drawing in perspective. ” *

The first stage in the representation cf space reflects only

|
|
|
. .
a concern with the general propérty ol "boundaries", an object's ..

quality of being "bounded", and thus it ignores the sizes and

¢

/
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ghapes of obje&ts.' Accordingly, the first general quality to)be'
represented in dréwing is the closed shape;/ At the most v

elementary level, the rules of proximity and separation of |

;' ‘elements yield figure—gTouﬁH'relationQ, best exemplified in the -

~

form of a closed circle (Figure 1). At this stage the child

- * Al 4 ]
shapes drawn by 3 and 4 year olds are based on the topological A

cannot yet draw or copy a square or a triangle. The rounded

relations of proximity versus separatior® from which the quality of
openness versus closurs is deri;ed. With the addition oq a. Y
principle of Qgggg, some degree of spatial succession and ! -
symmetry, i.e., the_sequengial arrangément of paris, is attained .‘\
as illustrated 2; the orderly depiction of facial features (Figure
2). The rule of enclosure further differentigées'betwegn the
inside and-the outside of the figure,. for examplé,’eyes’?re‘drawn Q/
on the inside'%f the contour and ears on the outside ofrthe
boundary. (Figure 3). Thé\la§t principle to complete th@f stage of dmwing
developmeng is that of continuity. This principle insures that
body parts are attached (Figure 4). . ‘
.t s . g

Of these relationships, proximity is the most primitive qgne
since it does not imply any ordering of parts. When pfbximitieg
become ordered, they are at first quite imprecise, as .demonstrated
in the wrong attachment of arms to the_head (Fféure 5). Ordering ‘
requiges an act of mental fepresentation and during the first
stage, approximately ages 3 and 4 years, the chilE{; limité¢
analysis of the elements that coqg;i;g;e.q‘figure, and his equally
poor attempts to synthesize them yield dé;ective representations

. 4
'

which Piaget, following Luquet® (1913, 19275, labels gynthetic

incapacity. It is a representatin of space that is, ignorant of

]



. . * - *

. . euclidean rélatiohs of proportion, length, distance and éhape, and

) : unconcerned with the projective relations of perspective,

{

The next stage, which extends between'ages 4 to:7-8 years, is

tharacterized by Piaget as intellectual realism, Topological .

-+ “
¢ R ]

\ " principles still predominate and,in thé ca;e oE complex ob jects,
they yield Eepresentatiod% that largely ignoré shape, size, and ,
.progbrtion (see exémplgs of human and'ani@al figures). Hoyeve},
in s{mpgg shapes, éi;get observes thé'emergenée'of éuclidean and ,
) ' projective relat;Lns, for example, in’the copying of a square at 4
~. years, a triadgle at 5 years, a diamond at the age of -6 or 7
é:? . ‘ i years. The draw1ngs begin to empléy straight lines and angles.

-
.

. : -‘ . L . -(‘ s
- .. However, according to Piaget, the object is still diStorted in the
. \
drawing, and the child's representation of space reflects only a

primitive level of understanding, a concern with relations that
L3

. .
-~ ’

are merely 1nternal to a figure. ‘At this stage, the dra@ing

. indicates a crude form of correspondence to its model, without

.
.

coordination of projective and metric relations. Piaget defines

-

these drawings in'terms of-aset of conspicuous "errors", for _,

.

'example, transparenciesg that depict .in the same space inside and

- .
S

~ outside aspects of an object (a house drawn in frontal view with
0. * .‘»

its inhabitants and furniture showing through; a mother with a

fetus in her womb). Other errors include mixed views, e.g., &

P N body drawn. in frontal view with a profile head, fold-out drawiﬁgs :

-

in which, for example, a wagon is drawn as a square-with its

wheels rotated into the horlzontal plane, the per51€}ent tendency -
&
—

to arrange flgdfés 51de-by-51de which igrores the depth relatlon
- . Ied - '

- .
- and does not use the vertical dimension for the depiction of near~

-*\

(x

o~/
far relations, and, finally, the failure to use occlysion to
. - . \ Ld

P . ‘
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§ 3
indicate that.one object stands behind another one that partially

1

obscures its view. 'All-these' faults and magf more,xPiagéq

attributes to an inability to draw what the child actually sees.
. 4 : ‘- -
Instead of drawing what he sees, the youngster draws what he

« ¥

~° “knows, ie., -what he understands oﬁ‘theipbjecxs-and’their.'

+ relationship, and thié limited and somewhat distorted

-
€

understanding Piaget, as we have already indicated, terms
g

.

. . } ) .
intellectual realism. This term, with its emphasis oa knowledge,

refers to the child's inability to depict the object from the

Ao

particular viewing position he happens to occupy. - Intellectual

_ realism is contrasted with visual realism, the ability to depict

the .object realistically, as it appears to.the viewer from a
particular station point. :

¥
The final stage Piaget discusses is visual realigh. It

emerges during the period of congrete operation reasoming, and

“ - Piaget links the development of logical operations to the growth"
~ Iy 4

of spatial-mathematical reasoning and *the ability to coordinate

perspectives, proportions and distances in drawing. During this

period, drawings come to respect euclidean and projective )

.

relQCions, they "conserve straight lines, angIEs, curves and
distances through various transformations. Drawings become
Tealistic and respect the viewpoint of the observer whick, frop
. _the.age of 9 years, yield correct perspectives.
How weli have Piaget's formulations which emphasize a close

rqiationship between stages in the evolution of geometric

. . )
constructs and of drawing systems stoad the test oeg;ime? We

A

- -
shall present a\ig; of data, obtained under naturalistic °*

conditions, that do not support the notion of a close fit between

»

*
[l
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the growEh of” gometric- concepts during the concrete operaslonal

- v

. . . period and "realism" in art. Realism3‘1n the context we are
' : ,'dlscu531ng, refers to the aglllty to portray the obJecc;ve i f .
'
. proportions of a flgure, to coordlnate spatlal re]atlons and . 2
L : ' .- dJstances, and ‘to’ represent & scene in perspectlve. We shall pay

1 ‘ close .attention to age effects and look for the predlcted changes -

in perspectlge drawings around the age of 9 years. We shall also
- examine task effects and determine the egtent‘to which'
i N ) > ’ E ° s N
S * compositional strategies derive from the child's general spatial

+, conceptions or from the nature of the "drawing task.
Methods " .
. §hbjects R 4
tﬁ ) - ~ Our participants were 161 children 'of. predomlnantlj mddle-
- ’ . . class background ranging in age from 3 to 13 years. - ’

Materials .

. . Manila paper, 18"x12" and standard sets of crayons or colored

pens. . TN .

el

Tasks and Procedures

Four drawing themes were specified by the examiner and their
. . -
order-of presentation was randomized: Draw a Family, A Birthday

: Party, Children Playing, A Garden with Trees, Flowers and a_Pond. .

The tasks were adminstered on an individual basis or in small

groups ¢f 2 to 3 children.

Assessment¢Instrument

The Revised Compositional Scale (Golomb, 1983, 1984) is an
ordinal scale designed to assess the spatial characteristics of a
draw1ng, i.e., its degreé‘of spatial difEeréntiation in terms qf-ﬂ.

up~-down and/near-far relations and to~identify compositional




¢ . ” )
. . . grouplng prlnc1p1es, for example, prox;mlty, alignment, and :}

» . .

:ymmetry that portray relatlons among flgures and between the -

v »

AL - ilgures and the spat1a1 surfouﬁd Each draW1ng was classified in
. ’
' - terms of these attrlbutes and also asszgned a. qpantltatlve score' ! -
PN

Results - . -

T v Age Effggts . _' : : . o
- 2 -
‘ ‘ The ordinal scores 3531gneg to the comp051tlonal categorles .
qhowed a steady increase with age and a correlatlonal ana1y51s
- i - ' yielded statlstlcally significant sesults for the total age range

- (3 0-12.11, rg = 60) Thus, the ab111ty to depict spatlal ‘ 3

dlfferentiation and to organize the figures showed a progressive

' improvement with development. The relation between age and ) N

LS

compositional scores, however, was not strictly .linear, and when .

IR Y

correlations de-e\aepafately compdted for three.age éroups, the -
At results were statistically significant for a§§§'3.0—5.f1 (rg =.38)
and for 6.0-8.11 (rs=.2Q), but not significant for ages 9.0-12.11.

, : . By @ years, age is no longer a good predictor of compositional

*

achievement as measured by our scale. This trend was further §

)
‘ .

U Test to compare the achievements of successive age grdhps.

»

o \
- Adjacent age groups were combined to increaseé the %ize of the

4 N . ) l +
@ sample which yielded five gtoups ¢ Group 1, 4.0-5.11; Gr?up 2,

|
|
|
|
|
1
confirmed by a series of paired, coriparisons using the Mann-Whitney '
> ( . 6.0-7.11; Group 3, 8.0-9.11; Group 4, 10.0-11.13, Group 5, \12 0-
( 12. lf\ Sugpe551ve comparisons yielded significant dlfferenéea on
all four tasks for groups 1 and 2, and groups 2 and 3; the\‘
/ > comparison; for groups 3 and 4 were not significkht, and for

v L ¥
.o gQXups 4 and 5 significant on only two tdsks. This finding is

quite congruent with the cprrelational analysis and suggests that ‘ h

- .
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~“spatial differentiation reaches a plateau at approximateiy.age 9

» N\ -

-
years. The flnding that -the greatest gains in spatdial

dlfferentlatlon occur prlor ‘to age 9 and that they tend to level

off for ages 9-13, does”not suggest a close f1t with the, .

~ o

ach1evements~in“logical reasoning which Plaget attr;bptes to this

perioﬂfgiiconcrgte operational thought. Where Piaget predicts a
-4
radical transformation in representational competence (perspective

o -

.drawings) we find some consolidation of skiills and attention to

) speciﬁéc aspects of figural differentiation (detail, orientation, .
w» t
gesture), but spatial differentiation per se does pot show the
N . ) s T
predicted transformation. .
. \h)/
Task Effects

Y
v

Statistically significant task effects were obtained for each
one of the five age groupings using a Friedman Two Way Analysis’ of
r~

Variance (p,s <.05). The results indicate that compositional .

strategles are very much a function of the nature of the task. On

some taﬁks, for example, Draw a Family, a fairly prim;tlve

- ’

strategy was commonly used, -aligning the figures horizontally

across the page, without clarification of the spatial
X * - ' ST
characteristics of the scene, and without establishing a

»

relationship among the figures (Figures 6,7,8). This finding held
L]
true for almost all ages. Altogether, we noted that the

compositi;nal strategies for all ages-and for all tasks remained
fairly simple, demonstrating a powerful horizontal alignment
effect that proved to be the most widely adopted grouéiﬁg
principle (Figures 9,10,11,1é,13;14). We found no attempts to
represent perspective or to foreéhorten'fiéures, and feg efforts

! \
to employ occlusion strategies. The preference for canonical




* .
. o 4 *
2 N )

. hl
s”tl b . . »;t v .
N orientations and for orthographi¢ views was maintained throughout
. . . : .
‘ B 3 0} »
; - }his age range,ﬂénd{ge continue to see many mixed views of ,

' sbjects. We observe a concern for greater.detail; the use 6f more

. .

J realistic color), *and some, improvement in the proportion of a
L S ’ R > . . *
' H . 2. L
- fdgure, but overall the spatial-representational framework remains
?t"‘ - .‘ "
- oblivious to depth cues, does not take the viewing ‘position of thg

~ .

‘observer into "account, and does not use rules of perspective.

) ’ .
. P

) _ Summary and Conclusions T
. ) . * N
The data indicate that age effects level off on arr four .

-

s -
. tasks when, according to Piaget's prediction, we should find a

radical increase in the use of,realisticJ perspectival

¥

\representatians. The findings call for a reassessment of the

—

relationship Piagei proposéd between drawing competence and
spatial-geometrical constructs. The popular notions of

intellectual and visual realism have little explanatory péwer, and

A ~ ’ ' . *

. » "prove unsatigfactory for gaining anLunderstEnding of drawing

deveiopment. Piaget did not develop a theory of pictorial .

.. -

representation, rather he dealt with’the representation of space
as a single domain where drawing, copying and mathematical
reasoning are cdlosely linked to a cognitive structure. Asguming a.
far-reaching correspohdence across intellectual domains, . hd

[

?iéget borrowed Luquet's formulations and wedded them to his *

. analysis of spatial concepts. .
In the light of our study as well as other data (Arnheim,
1974, Gardner, 1983) we ought to consider the graphic medium as a

sébqrate domain, with its own unique properties and fule-systems.

« A developmental analysis of drawing will have to derive-its laws
| * )
’ from this medium, and it is a task for the future to determine

.
. oo

N -t

¢ 1

/ . . 10 \
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relationships between the graphic domain and the cogniti
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operations described by Piaget. ol
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- Notes
1. Singg many/}f the 3 year olds producéd)scribbles on all
, S ;r some of ¥he tasks, inclusion of their scores (frequently
0)‘éended to distort the;dévelapmental trends. The data

‘derived from the 3 year olds were therefore eiiminaﬁed from

further analyses. p
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