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INTRODUCTION

Three years ago, when I was examining a sample of primary school chil -
dren drawings, I had to leave the room for a few minutes. When I came
back my daughters and two friends were examining the drawings and bet -

ting if they would guess the producers gender and grade.

After a first ( angry ) moment I became curious about their theories .
What kind of information about the picture producer they thought they

could extract from looking at their pictures?

They were right most of the times and I tried toc enguire after their

reasons. Answers were vague but sure:

n gth grade wouldn't draw that way " . ( " which way?" )

That way! ( pointing vaguely around ) "

boys wouldn't colour it that way "

" surely a girl made it "

boys always draw fireplanes "

" girls are more careful "

There should be something about the way children solve a " draw a draw-

ing " problem that could give informations about the producers.

Was it the representation strategies? or the colours? or the subject?

or a combined effect? or else?

I began thinking about an observation methodology of relevant factors in

children drawings. I discussed with Visual Art teachers, reviewed the
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literature, enguired #Primary School teachers, observed different sam -

ples of children drawings.

Afterwards we tried to apply that methodology . For that purpose we col-

lected a small sample of primary school first and fourth grades.

My children required to guess producers characteristics , reached
with that new sample 89% and 85% right bets for gender, énd 85% and 82%
for grade; 85% by mutual agreement in what gender was concerned, and
82% in what grade was concerned; 75% and 71% of right bets in both gen-
der and grade; 75% by mutual agreement. The reasons they gave to Justify

their choices will be detailed later.

We applied our methodology of observation to those drawings and some
results, which must be looked into with some caution will be presented

later.
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PART I

1. INTRCDUCTION

1.1. STATEMENT OF THE PROBLEM

" Tt is useless to look without seeing "
Boethe

The purpose of the research is to delineate a methodology to observe
children drawings, that may allow the observer to be aware of how chil -
dren solve problems presented in representing objects, actions, ideas ,

gualities.

We will use that methodology to cbserve 28 drawings made by primary
school children. We intended to observe What children actually draw ,
and How,and then looking for similitudes and contrasts between younger

and older children, boys and girls.

We avoided the question "Why?.." ( the child draws that.... ) , that
usually gives rise to some divergences between different authors , Stern
( w.d. ), Lowenfeldt ( 1965 ), Arnheim ( 1975 ) , Kellogg ( 1969 ) ,
Luguet ( 1927 ), Goodnaw ( 1977 ] e.9g.

Qur theoretical framework will not include psychoanalytical perspectives

1.2. RELEVANCE OF THE STUDY

Psychoanalytical oriented authors consider children drawings as a pro -



jection of inner world and conflits. Other authors not following that
approach, also differ in the relative importance attributed to visual
processing, cognitive structures, motor control performance, envolved in

drawing productions.

All those aﬁthors however seem to agree that drawing activity envolves

complex processes and is much more than a guestion of time occupation or
" complementary activity ". Can we face children pictorial productios in
other terms than the aestetical gualities, or the adequacy of the pro -

ducts in what concerns their similitude to the reality?

Some authors ( Vygotsky in Meadows 1986; Klee in Roux 1979 ) referred an
analogy between drawing and writing processes, considering writing as &
special sort of drawind which represents language. Freeman ( in Meadows
op. cit. ) suggests that the lack of motor control, which may be improved
by praticing, leads to the same sort of errors and attempts at solutions

both in writing and 1n drawings.

In our primary scﬁools children are often asked to draw, mostly as a com-
plementary activity: to illustrate a text or a school trip; or simply to
keep a group of children occupied when the teacher is not available. Dra-
wings are mostly seen in the terms of their aestetical gualities : is the
drawing " pretty ", " well done " ?Sometimes children are taught how to
draw something " correctly"”, how to colour it " properly " and with the

" right " colours, by means of imitating the teacher or following his

instructions.

We thought that if we could have a methodology to observe relevant factaos

in children drawings, this might help as a guide to increase a more rele-




vant pratice in primary school, and teachers wider interest.

The point would be how to recognize children individual problems, and
how to give them cues that may help to solve representation problems |,
without interfering with their individual way of creating. How could

teachers help pupils to improve their productions without homogenising

class drawings , lowering children originality and pleasure?

For the moment we will not even try to answer those questions, that we
saw discussed in Arnheim ( 1971 ), Field ( 1970 ), Eisner ( 1972 ) Dewey

( 1958 )}, Green ( 1978 ) e.g.

Our methodolagy could help as a guide to understand the complexity of

children pictorial productions.

1.3. INITIAL QUESTIONS

We will try to answer two main guestions. The first one concerns the

methodology to cbserve the drawings:

What is important to notice when observing children drawings?

( What factors? How to note them? )

We used Luguet ( op. cit.), Arnheim ( op. cit. ) and Goodnow ( op. cit.)

literature references as our mzsin source of theoretical information.

Two Visual Art teachers collaborated in the sucessive versions of an ob-

servation grid, issued from the analysis of three factors that we consi-

dered important:
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How the child draws ( representation stategies )
What the child draws ( subject )

How the child colours { colour )

We enguired primary school children and primary school teachers for their

theories about representation products and producers. We viewed several

samples of primary pupils drawings, collected for other studies.
Qur second main guestion was:

( How ) do children differ in what their pictorial productions are con-

cerned?

We used the methodology of observation in a sample of 28 children draw-
ings, using two independent observers. Sample selection and data colle-
ction procedures will be detailed later. For the moment we will refer
that this preliminary study was limited to 14 pupils from the first gra-
de and 14 pupils from the Foqrth grade, half boys and half girls, in
such a way that for each grade age difference would not be superior to

eleven months.

Those 28 children were referred by their teachers as having an average/
good socio-economic status, an average / good academic achievement , no
important emotional or medical problem. The reasons for that sampling

choice will be developed later.

In those drawings we considered the differences in colour, representa -
tion strategies and subject , in what gender and grade were concerned.

We considered scome regularities in those factors characteristics .

When presenting some results we will keep in mind that the observation



methodology, while being ellaborated having in mind children from 6 to 12
12 years old, has only been applied in a narréw population of " average"
pupils, from the first and fourth grade, in a small place in.the suburbs
of a town, in the center of Portugal, in February 1987, under the cbn-

ditions we will refer.

The results obtained are not ( yet ) an important extention of what has
been done in the field till now. Generalisations envolve great risks.

In what concerns ourselves, our results are mostly a tool for future
work. We learnt a lot from our failures and sucesses and from the litera-
ture review, all our discussions and drawings observation. This was per-

haps the most important conseguence of the preéent work,



PART II

1. LITERATURE REVIEW

1.1. PERCEIVING, PROCESSING, PRDDUCING
1.2. CHILDREN DRAWINGS DEVELOPMENT
1.3. REPRESENTATION STRATEGIES

1.3.1. TRIDIMENTIONALITY EFFECTS
1.3.2. MOVEMENT EFFECTS

1.4. COLOWA

1.5. PICTURES




PART II

1. LITERATURE REVIEW

1.1. PERCEIVING, PROCESSING, PRODUCING

Eisner ( op. cit. ) defends that only a deep study of Art and its History
allows a full underStanding of art effects on human experience. Indeed,
analogies are often made between children art, primitive people art , or
in general common situations where a person is for the first time re -
guested to represent an object. ( Arnheim op. cit. ). In the same way
some similitudes were found between some processes used by children and
processes used by Art Masters in several forms of visual art productions.

( Gohbrich 15960, 1978; Arnheim op. cit. e.g. ) ( picture 1 )

Different reasons were suggested by different authors in order to explain

factors envolved in pictorial production.

To Meier ( 1939 in Eisner op. cit. ) artistic ability depends on enheri-
ted factors such as motor skills , perseverance, intelligence as well as
an environement influences that may increase pefceptual ability, creati -
vity and value judgements. To Lowenfeld ( 1GE2 ) every child has a po
tential artistic ability which can be increassc or decreased dues to en-
virommental influences. To McFee ( in Eisner op. cit. ) artistic ability
depends on factors such as readiness ( physicel, intellectual and perce-
ptual ), psychological setting ( is it a rewarding or a threatening ex-
perience? ), information processing ability ( perception organization ,

understanding ), and design skills ( creative ability, ability to use

(




the graphic medium, design ability).

It is broadly accepted that at first children drawings are not so similar

to real objects.

Arnheim ( op. cit. ) suggests that young children lack of technical cepa-
city, motor control, and so they produce the easiest shapes, also easisr to
draw ( circles, ovals,then straight lines ) . This fact would not mean far
itself elther that their cognitive processes would identify complex shapes
with simplified ones or that children were not motiveted or lacked of ob-
servation skills, but simply that they represent the relevant aspects of

the structure of an object, as far as their technical cepacities allow .

According to other authors ( Luguet op. cit. ; Piaget 1975 ), children
would not represent what they see, but what they know about a particular
object or situation. That would be the reascn why they use transparenciss
( picture 4 A; picture 6 A, B, C, D k.g..To Pizget tHe pattern reflect =
general aspect of children cognitive development. Children are not able
to use an overall point of reference for all units using ore unit as a re
ference for the mext , for instance they draw trees at 90 degrees to a 11
ne that stands for a pad, or they draw chimneys at 90 degrees to a line

that stands for a roof. ( picture 7 B )

Drawings were referred as an indicator of intellectual ability by other
authors ( Goodenough 1926 e.g. ) but that hypothesis was strongly ques-
tineble ( Kellog op. cit. ; Chabrol 1987; Medinnus, Bobitt, Hulett in Eis

ner op. cit. , Arnheim op. cit. )

Arnheim defends that both children and primitive people see much more

than what they draw. As well as visual artists they do not intend to take




photos when they draw. An oversimplyfied drawing can fill all the re -

guests, depending on their objectives. ( picture 2 A; D; picture A, B,C).

For instance the circle, by which children represent & head, is not ob-
viously representing the real shape of a head. Nevertheless this pattern
was considered adeguate to suit the general visual roundness, perceived
as a general structural characteristic of the hsad ( picture 1 B, C ). In
the same way verticality seems to be a structursl characteristic of human
legs ( picture 3 B )Jand symmetry a structural characteristic of human

body. ( picture 2, picture 3 B ).( Arnheim in Eisper op. cit. ).

To Meumann ( in BGoodenough op. cit. ) younger children lack of analyticeal
observation, eye-hand coordination, fine movements control. That would be
the reason why they draw " imperfect " objects. That lack of accuracy
goes on disturbing during drawing activity sincz children mental images
include all the ( " imperfect " ) objects alrezdy drawn. Meumann also
referred that children do not understand tridimesntional space, and think

that all what exists must be seen in a drawing.

To Arnheim the point is that we all have a creetive individual way: of
representing the objects . When we, children or not, lock at the world
around, we apprehend global structural characteristics of the reality,
whose configuration is rather undeterminated.Thst is, we draw eguivalents

of real objects.

Eguivalents learning envolve different factors that include cultural ones.
( picture 2 ). In History of Art ( Gombrich op. cit. ) we will notice thet
what is selected as a structural characteristic and what is excluded or
considered additional vary'from a period to ancther, from a culture to

another.Aesthetical judgements are in part culturally issued as well .



( Marcuse 1977; Dorfles 1974 ).

For a certain period and for a certain culture, equivalents learhing is
something we all do during the whole period of our lifes - learning that
something ( a shape, a pattern, a colour ) can represent something else

and that both can mean the same. ( Goodnow op. cit. )

In the same way.colours are given by general impressions and children
learn eqguivalents that represent the relevant characteristics of the mo-
del. The graphic mediums available also make a difference since their
properties are different thus producing different representation problems
and products ( picture 4 A, B ) ( Arnheim op. cit. ; Alschule and Hattwck

in Eisner op. cit.; Eisner op. cit. )

Stern ( op. cit. ) considers drawings as individual attempts to explore
and understand the world around. Drawings would express that way children
inner sensations and conflits. The subject choice and the produced pat -
terns would have to do with the way things affect that particuler child

in that particular moment and context.

That is alsoc the reason why drawings were often used as a way to investi-
gate children personality ( Koch 1958; Corman 1967; Machover 1949; Biedma
1955; Aubin w.d.) . That position was questionable to other authors (eg
Harris in Eisner op. cit. ; Chabrol op. cit. ) . MacTole ( 1985 ) and
Fonseca { 1976 ) used drawings to evaluate improvements due to a thera-

peutical intervention ( e.g. ).

To Alschuler and Hattwick { in Eisper op. cit. ) children use different
graphic mediums according to their produtions objectives, they prefer pen

cils to express their ideas, to communicate them to others, to represent

L




objects while they prefer brush or finger painting to express their feel-
ings. Those authors defend that only when children intend to express their
ideas or to represent objects, they are concernsd with others approval far

their  drawings .

To Luguet ( op. cit. ) children draw for various rezsons ~ someone else's
suggestion, something they saw, something they experienced, something that
interested them. Sometimes they enjoy themselves by repeating patterns

that they found sucessful or specially decorative.

To Arnheim as well as for Piaget children initislly draw for the pleasure
of moving a graphic medium they handle with their own body,in order to see
its effects on a surface which becomes animated by those lines - the plea-

sure of moving and the pleasure to obtain effects by moving.

Sometimes children give a different meaning to their drawings from what
they had previously in mind. This has to do, according to Luguet, to their
fortuitous similarity to known objects. Objects more frequently drawn pre-
sent a higher similitude to real ones since their representations are
everytime revised, transformed : children freguently add new details and

exclude some others considered irrelevant from then on.

Luguet defends that that is because the drawing of an object is never a
mere copy, but an individual reconstruction issued from what Luguet cal-
led " internal model ". This " internal model " is the result of an indi
vidual ellaboration in which a distinction is made between important and

secondary parts of an object, which can be revised every new time.

In what objects representation is concerned jucuet spoke about " internal

model " where Arnheim would speak about equivalents learning, the former



stressing the cognitive reconstruction where the latter stresses the co-

gnition relevance ( structural characteristics ),perceptually based.

Criteria for considering an object or part of it important or not are not
clear. To Luguet sometimes it has to do with functional aspects - what is
drawn is what has a function; some other times it haé to do with its at-
tractiveness, its decorative effect. Arnheim stresses the perceptual equi
valence within :he motor capacity available . Eisner refers perceptual
aspects ( both visual and intellectual ) , creative aspects ( creating

equivalents ) and production aspects that include motor capacity.

To Kellog ( op. cit. ) a critical aspect in children drawings is their
search for order and balance, being previous sttempts and solutions all
the time improved by new solutions ( picture 3; picture 22; picture 23;

picture 24 ).

As far as children interest in colours is concerned, Luguet defends that
if the colour of an object does not matter it is used with a decorative
function and apparently can be anyone . When colour is important to the
objects characterisation it is used in a realistic way ( similar to the

real colour of the object ).

Cologr can be used to draw lines, to add details, to colour a surface.
Sometimes colour effect is Dbtained by a set of coloured lines in the
interior of a surface. This effect can be intentional ( Van Gogh in Ghi-
selin 1952; Monet in Gombrich op.cit. ), or due to the lack of motor
skills controlling the size and weight of the hand-arm movement e.g.

Anyhow those lines tend to be perceived as a whole homogenecus surface.




1.2. CHILDREN DRAWINGS DEVELOPMENT

According both to Arnheim and Piaget, the first lines children draw do
not mean to represent anything.They intend to sxperiment limbs movement
and the satisfaction of covering a surface with lines. Lines are de-
fined by the anathomical way arms are build anZ thus can move,as well as
by children humour and temperament. This last zspect was largely studied

specially by psychoanalytical approaches.

Circles

It is commonly agreed that the first attempts to draw lines result as cur-
vilinear movements' grephic expression. Since wes intended to focus our
attention on strategies used by primary school children we will not say
much about this initial period. We will only r=fer that Gestalt views
teach us that at first children draw circles because of the simplicity of
circular patterns. The circle is the easiest visuel pattern, a " good "
shape, symmetrical in all directions. Distant cbjects or objects globally

perceived are seen as circular as well.

On the other hand the way limbs articulate favorises circular movements :
the arm can go round commanded by shoulder movzments. Afterwards elbow,

wrist and fingers movements become more coordinate increasing fine move -

ments ability.

To Arnheim the circle is the first orgenised shape issued from initial
desorganised lines. As soon as children close those lines, transforming
an unidimentional line into a bidimentional surface they find that that

way they are able to represent objects.




When at first children draw circles, the shape is not yet differentiate,
that is circles do not represent " roundness " but " a thing ", a con-
trast between the basis and the shape itself. Afterwards children develop
that circle in two directions:

combining various circles in a more complex pattern

drawing straight lines that cross the initial circle, or allonged shapes
from that central circle,or making concentrical circles.

By that time children are able to represent various objects from these

basic structure ( picture 3 - simplest units ).

Straight lines - vertical / horizontal

Staight lines are visually simple although technically very difficult to
make. They introduce directionality. The first direction relationship be-
tween two straight lines is the sguare angle, and it represents all the
angular relationships since it is the easiest pattern, a symmetrical one,

and the basis of our space conception.

Berman ( 1976 in Barnard and Freeman 1982 ) referred as well that vertica
and horizontal lines are easier for children, who seem. to show a prefe -
rence for verticals, according to Freeman ( in Barnard and Freeman op.cit)

( picture 3 B; picture 4 B; picture 23 A,D ).

In History of Art we can see archalgue representations which look rigid

by the use of square angles, since Dbliduity was not known. As it happens
nowadays with children, the use of obliguity appeared late in Art History
after a period when only vertical and horizontal structures were produ-
ced. ( picture 15; picture 23 ). Intenticnal obliquity is powerfuly dy -

namic since it is always perceived as a deviation. Even when any shape in




a drawing seems to obey to vertical-horizontal structures, all of them

are perceived as obliguous or deviations from the formers .

Obliguity

Obliguity is then used in order to obtain movement and tridimentionality
effects, and repair the lack of flexibility of previous representations.
The use of obliquity seems to envolve a refined visual / cognitive ella-
boration since in every day life, in freguent situations envolving objects
design, straight lines and sguare angles are guite a tradition hard to
change, even when basic principles of ergonomics teach us that particular
objects were to be redessigned using obliguous lines ( Bonsiepe 1978

Pevsner 1968 ).

That preference to vertical-horizontal structures seems to have, at least

in cats, a neurological basis ( Arnheim op. cit. )

" Realism "

As we have seen before, for simpler and more freguent objects, there is a
time when drawings begin to show some similitude to real objects. Accor-
ding to Luguet ( op. cit. ) sometimes children meke perticular patterns
purely by chance, which are reproduced afterwards with some additional
details or transformetions,in order to increases their similitude to real

ones. ( picture 3; picture 22; picture 23; picture 24 ).

Plastic artists ( Klee in Gombrich op. cit. e.g. ) use this process aof
drawing lines and patterns looking for balanced patterns,as one of the

ways to create suitable shapes suggesting cbjects, as well as children,
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except that for the formers this is an intentional exercise.

To Arnheim , as we have referred those differences between real objects
and drawings occur because children do not intend to take " photos " of
the objects, but to draw suitable equivalents. Secondly children must
develop motor contreol in order to be able to direct his graphic movements,
and their perceptual capacities and cognitive processes becomz more refi-
ned and ellaborated till they are able to perceive and understand the ob-
jects as integrated units, while being able to differentiate the elements
which are the parts of those units. That way children create patterns
first by means of separated elements - simple and defined shapes; after-
wards guite complex patterns are built from those initial units; later
they will understand the object as a unit ,freguently represented in
their drawings by means of a continuous line that stands for that unit

border. ( picture 3 ).

Goodnow referred that the available space is an important factor that
produces problems which depend upon the seguence of the register. That
is,if children do not make a previous plan of all the units they intend
to draw, then the first units drawn may determine what else can be inclu
ded. After drawing two arms too close to each other ( B.J. ) the body
had to be that thin ( picture 5 A ); after drawing the house and the car
a person was added ( picture 8 B ) ; after drewing all the elements on
the ground a few elements were added " in the air ", and the solution

found was to put a pair of wings in all " flying" elements .

To Arnheim those space occupation problems are provogued by what he cal-

led " local solutions " - children solve representation problems, one at

a time, Besides,equivalent creation request such a big effort that chil-
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dren are not able to preview solutions for the following representations,

in order to relate each element to the others in a same drawing.

When children copy other pegple drawings, their task become much easier.
It envolves at least one already solved problem: the bidimentional repre

sentation of a tridimentional object ( Wong 1985; Arnheim op. cit. )

The so-called realism, that is the similitude between what is drawn and
real objects has different characteristics in children and adults. For &
non expert adult a drawing in order to be similar to a real object, must
reproduce all the details that can be seen from one single point of refe
rence. Size, distance and volume of the various elements must be respe-
cted. On the opposite for children each detail or element must be reprs-
sented in the most characteristic way. They may draw elements unseen from
a particular point of view ( picture 4 A; picture 6 A, B, C, D ) . They
may use each element as a point of reference for the next ( picture 7 A,
B, C, D, E, F ). They may desrespect sizes ( picture 8 B ). Sometimes
they include the cbject name, or other words ( picture 21; picture 14 B;
picture 10 A ). They may, as Piaget ( op. cit. ) and Bord and coll(1987 )

suggested anthropomorphize some elements.

According to Luguet ( op. cit. ), later on children begin to realise

that their solutions contrast with adults' in what objects representation
is concerned; photeserzs not similar either, they notice as well ; and then,
perspective being a complex process even for intelligent adults without

a graphic culture, but in the other hand children being any longer happy
with their previous soclutions, they freguently lose their interest and
pleasure in drawing. Often they say they are not able, or that they are

not gifted, or simply that they think drawing activity is boring |




1.3. REPRESENTATION STRATEGIES
1.3.1. TRIDIMENTIONALITY EFFECTS

Superposition ( picture 5 )

Children create their own representation processes, some of them quite

complex, by which they stress the slements they think are important. To
Luguet, the simplest of those processes is drawing each of the elements
independently from each other, in such a way that none of those elements

will hide the other, not even partially ( picture 5§ A, B, C, D ).

Superposition solutiens are not common ( picture 5 E, F ),actually they

are almost only used by graphically mature adults.

Arnheim defines superposition as a guite frequent effect in réality which
consist of hidding some units in relation to a reference point and conse-
guently obtaining a tridimentional appsearence on the space represented or
defined by those units. As we can see ( picture 5 E, F, G, H ) when ane
of the elements hides & part of the other, they are both perceived as a

single unit and the plastic effect is considerable.

Transparency ( picture 4 A; picture 6 )

Luguet defined tranmsparency as the representation of elements that actual-

ly could not be seen from a certain point of view, unless the elements be-

tween that object and the observer were transparent, which would not be the

case. Goodnow considers these X Rays drawings as the result of lack of a

plan of register as we have referred.




Perceptual transparency was also used in other cultures ( picture 6 E )
and by plastic artists ( picture 6 F ) in order to represent something
considered important . Plastic artists can use it as an intentional exer-

cise in order to obtain different patterns visually suggestive.

Planification { picture 7; picture 14 A, B

Luguet defined planification as the representation of the object as pro-
jected in the ground, maeking a flat representztion of it. Sometimes those
projections are visually possible, some other times several objects ( or
parts of objects ) are planificated according to different plans which
makes the results appear as twisted, and in reality impossible to be vi -
ewed from a single point of view . ( ficture 7 A, E are unusual but
possible viewings ; picture 7 C, D, F,are actuelly impossible viewings

from any single point of view. )

Using that process children often project the most significant aspects of
the objects, or the factor they want to stress ( picture 14 A, B ). Pro-
babily they alsoc tend to represent the easiest shapes ( views ) of the

objects.

Egyptiens used that process to evidentiate ths factors that better suited
their representation objectives ( picture 7 I ). In our centuary this pro
cess is considered &s producing powerful plastic effects, being thus used
intentionally ( in Gombrich op. cit. ; Francastel 1956 ) ( picture 7 G, H;

picture 9 A, B ).

Goodnow refers that this process can be the consequence of lack of a pre-

vious plan for the whole drawing.




(B8}

That combined use of different viewings from different angles of the sa
me object was guite adopted by Cubists: as we can see ( picture 7 ) the
bull hsad by Picasso represent several aspects of the object which are
put together visually incompatible . That plenned contredition was the
solution adopted to represent all the visual concepts of a bull head ,

addictionally creating a tension since the observers try to solve that

visual contradition when looking at it.

Deformation; Gradation ( picture 10 ; picture 11 )

According to Arnheim we would talk about deformation when vertical and
horizontal lines are no longer parallel between them, seeming to convergs,

Cirles become allonged, straight lines become curved ( picture 10 ).

We would talk about gradation when a perceptusl quality - a shape, a tex
ture,; a colour become weak, thinnmer or on the opposite stronger or larger.
Children learn soon that when they draw an object bigger than another, if

they have similar real sizes the former seem closer. ( picture 10 )

Deformation and gradation are quite sophisticated processes, connected
with what is usually called perspective, whose main effects are, accor-
ding to Luguet that verticals remain verticals while horizontals become
obligquous, thus square angles become more open or closed ( picture 13 D ),
circles become ellipses ( picture 10 A ), objects size gets smaller as
they are more distant ( picture 11 ) . Colours can change in order to

give perspective effects, as well as texture characteristics.

Lateral and Axonometric projections ( picture 12; picture 13 )




Lateral projection is not so frequent in younger children , according to
Goodenough ( op. cit. ), but indeed once mastered avoids some of the re-
presentation problems raised by a frontal view, being thus quite popular

in children drawings ( picture 12 ).

Axonometric projection ( picture 13 E, F ) is & process where three sides
of the same object are represented as converging in one vertex, the sides
are obliguous to the observer plan but the liness that stand for those si-

des border are parallel two by two, while in perspecti.e are obliquous.

Axonometric projection was & freguent process before " Henaissancé "
when perspective laws were first discovered. Nowadays is often used in
archictecture ( Massironi 1982 ). Children rarsly use it { picture 13 A,
B ). fven when they intend to represent more than one side of an cbject,

they use more frequently other solutions ( picture 13 C, D; picture 7 C ).

Perspective effects were considered the most realistic since " Renaissan-
ce ". However plastic artists feel guite limiteted by their use and pre-
fer to use them in a free, non accurate way , &s did for instance van

Gogh, Césanne, Gauguin. Surrealists also used to manipulate space in or-
der to obtain different effects, by using perpective contradictions ( in

Gombrich op. cit. ; Matisse 1972 ) ( picture 14 C ).

Children also obtain strangs effects by using perspective contraditions,
only they are not intentionelly manipulzting sgzce but trying to solve

problems raised by its representation. ( picture 14 A, B ).

According to Luguet and Piaget ( op. cit. ) only around 9 - 10 years old
children are able to use some perspective effects. Only then they would

be concerned about what they see ( visual realism ) instead of about




what they know about the objects ( intellectual realism ) . As we have
referred,Arnheim would rather speak about they being eble to give up lo-
cal solutions, since equivalents representation was now easier, Goodnow

would rather speaks about better previous planning skills.

1.3.2. MOVEMENT EFFECTS

Movement suggestion is also a fundamental effect in pictorial representa-

tions. Hovement becomes apparent by suggesting a single intermediate posi

tion leaving the previous and posterior positions that would describe

that movement to the observer imagination, ( picture 16 ). If that sug -

gestion is not sucessful objects are perceived as statics ( picture 16 A,

picture 23 A ) .

It is a well known fact from History of Art ( Arnheim op. cit. ) that
plastic artists used to draw horses galloping in such & position that mo
vement and tension suggesticn was maximised, in spite of that being an
impossible position ( picture 16 E ). That impossibility was only disco-
vered with the first photographs of horses galloping ( picture 16 F ) .
Nevertheless Kandinsky prefer the former effect considering it the best

in order to produce movement suggestion.

Obliguity

Obliquity, besides its tridimentionality effects, is alsc a common pro -

cess to suggest movement ( picture 15 D, E, F, G ; picture 22 H, I }

At first children du not use obliguity intentionzlly , their drawings

sometimes look dynamic we could say " by chance ", since some linesz




drawn happen to be obliguous. Thét fact may rappen becsuse of lack of
motzr control provogquing unexpected resuls th=t sometimes suit perfectly
children intentions and are thus learnt and reprzduced from then on in
order to obtain the same effects. Younger children use more freguently
curved lines which are guite sucessful producing movement effects ( pi-
cture 8 A; picture 10 B, C; picture 17 A, B, C;). That'eFFect was well
known in Barroc archictecture and often used s well by Art Masters ( pi-

cture 17 D ).

Deformation ( picture 10 )

Arnheim defends that all sort of deformations give an appearence of ten-
sion or movement in drawings. Barroc artists bssides prafering curved li-
nes also freguently deformed shapes,in order to obtain effects opposite
to those used Hzfore ( during " Renaissance" ) where classic,accurate and

straight shapes gave to the representations a static appearence .

Sharp shapes suggest movement or tension as well( picture 20 ).

Gradation ( picture 19 )

Another important dynamic effect is the sequencs of images where sizes or
the place of the elements change ( picture 19 )} Tncomplete shapes and
patterns also suggest great tension or movement because they tend to be
perceived as closed, finished or continued shaces ( picture 18, ). Those

effects are freguent in Islamic art.




Opposite colours also keep a big attraction among themselves, resulting
thus in a great dynamism. Impressionists as Monet, Sisley and Renoir e.g.
and a bit later Pointillists as Seurat, Signac,used frequently thaose ef-
fects trying to represent the reality in a visual scientific way, since
it was then known opposite colours contrast had a a scientific basis in

sight physiology ( Goethe ;Young in Pedrosa 1982 ).

1.4, COLOUR

Since we referred opposite colours we would like to add a Few lines about
the theories of colour. We review mostly Da Vinci ( in Pedrosa op. cit.),
Ttten ( 1961 ), Kippers (1973 ) and Gerritsen ( 1975 )« Althought the la
ter two authors seem to be more adeqguate to colour as conceived nowadays,
with the new technologies, we will refer mostly the former zuthours the-
ories, since they were more important in our visual culture and education.
Being the last two authors theories guite recent they would not be able
as yet to produce educationel and cultural influences in the way colours

are perceived, or in the way colours are used in everyday life objects.

The main differences in those theories concern the authors assumption
about the basic or primary colours, and their grguments defendirng their
positions. Mostly they have to do with & later distinction between " pi-
gment " colours and " light " colours which the two former authors did

not refer.

Where Itten theory is concerned the pure colours were blue, yellow and
red ; to Da Vinci the basic colours were blue , red, yellow, green ( the

air, the fire, the land and the sea respectively) with those colours Da




Vinci considered, all the colours in the natures could be obtained.
Gerritsen introduceda difference between " pigmznts " whose pure colours
would be yellow, cyan and mangenta; and " lights" whose pure colours

would be blue, red, green.

Black was thus considsred the mixture of all the colours ( for pigments )
or the absence of colour ( for lights ), since for lights white would be

the mixture of 11 the colours.

That difference is not so relevant in the use of colour by children which
apparently has mors to do with colours availsbls ( mangenta for instance

anly recently was zvailable in painting Sets), and colour familiarity

( blue, red, yellow, green seem to be till now ths most used in communice
tion design; they are always included in colour percils boxes e.g. ). Be

sides when drawing and painting children always use " pigments ", except

for instance when they use software which sllcws them to paint directely

in & screen by touching it.

To Itten,pure colours and their oppocsite ( wrose mixture is black ) were
the pairs blue-orange, red-green, yellow-violet. Each pure colour ( or

primary colour ) has an opposite one which is the mixture of the two

remaining pure colours , thus a secondary colcur.

Itten based in the scientific knowledge about szight physiology, arguments
that when we look at & colour our eyss become in nssd for its opposite,
the opposite is nct available the eye can procuce it itself. For instance
the effect left by a red perception is not rec but green, that process
being wvalid for ell the pairs of complementary ( or opposite ) colours.

Each colour creates a tension that only finds & balance on its opposite .




That effect is also referred by Kippers and Gerritsen although they con-
sider different pairs of colours. As we referred plastic artists use
opposite colours effects intentionally since first Impressionists noticec

that contrast relationship with human eye physiology ( Klee 1980 e.g. )

The pair red-green is probably the most familier ( traffic lights , in

nature - green plants with red flowers, vegetables,fruits e.g. )

Gerritsen mede an important distinction between visual contrast and psSy-
chological contrast of pairs of colours, and referred the complexity of
colour study in what symbolism and psychologicel effects are concerned.
We will avoid here that subject, we also reviewsd (LUscher in Klppers op.

cit. ; Pedrosa op. cit. ), for being beyond the scope of this work.

We will however refer the psychological effect warm / cold which apparen-
fly is psysically and physiologically issued, according to Ittem. To this
author the opposite colours seem to be connected with a psychological ef-
fect warm / cold, elthough it depends on the colours around the intensity

of that effect.

The use of black and brown between two contrastzble colours creates a
transition border that either elliminates / reduces the contrast ,‘as it
is the case with brown; or increases the strenght of each of the two co-
lours , elliminating its contrast by creating a new one, that time with
the border itself, as it is the cass with black ; as " fauvistes " often

did in their paintings { Pedrosa op. cit. ) e.
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According te Itten distant objects are seen as colder ( blue, green, vio-

let ) and more closer objects are seen as warmer ( red, yellow, orange )

opposite colours are thus sometimes used to reach a distance effect .




I

Children often use primary colours and their opposite ( Brerot 1987 )but
perhaps in the same way they initially draw the simplest and more familiar
shepes: primary colours are the more simple , contrast between a primary
colour and its opposite is the greatest , they are also the most common

in everydays 1ife, at least nowadays.

According to Luguwejyounger children tend to use all the colours available,
Jjust for the pleasure of trying their effect con a pisce of paper ( or
elsewhere ), and they do not seem initially to concerned ebout colours
being realistic or not, which chviously do not mean that they are not

influenced by colours different popularity in sverydays life.

s




1.5. PICTURES

In the following pages we present some pictures that we believe can il -

lustrate what we meant elsewhere, better than words could do.

They are eall primary school children productions that we have collected
for the present and other studies. Pictures scurces when different from

those will be indicated in the last part of our References.

1 H is an non expert adult triel we included as well, to compare with a

child solution ( 10 ) for the same representation problem
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PART III

1. OBSERVATION METHODOLOGY - ELLABORATION

1.1. INTRODUCTION

Our first main guestion was " What is important to notice in children

drawings? " ( What factors? How? )

The present methodology was aimed at children older than 6, that is the
reason why some points included in the literature and concerning younger

children were not included.

We will present the final version of our cbervation grid and we will des

cribe some af the procedures we used to ellaborate it.

We will first refer how children and teachers points of view helped to

confirm our initial three factors relevance.

1.2. CHILDREN AND TEACHERS POINTS OF VIEW

Children enguired to expose their theories about what information thay
could have from finished pictures in what concerns its producers, con-
sidered mostly gender and grade informations, giving reasons that we

could include in one of our three initial groups:



Colour

" Girls use " lighter" colours than boys " ( yellow, pink )
" Girls paint surfaces gently "

" 4thgrade paints surfaces more gently "

" Girls cover biggest surfaces "

" dthgrade covers biggest surfaces "

" ISthade uses " brighter" colours " ( red,yellow, orange )

Subject

" Birls draw more things to make the drawing pretty " ( hearts, flowers )
" Boys draw cars,planes, ball games mare often "

( "I don't know why they do it, but they do " )

Representation strategies

" 15t grade makes things look strange, they draw things flat "

st

"1 grade draws. lines very strong "
"ISt grade looks confusing, things in the air "
"lSt grade draws little houses and big persons next to them "

" 4th grade draws things very far away "
" 4th grade draws persons viewed by a side "

" Girls draw better, with more details "

Primary school teachers enquired to expose their theories sbout the same
question , point some factors we could also include in our three groups.

They also considered mostly gender and grade informations.




Colour

" lSt grade uses "brighter" colours " ( yellow,orange,red )
" 1St grade enjoys colouring their drawings a lot, using apparently any

colour *

Representation strategies

" lSt grade prefers markers, thick markers "

" Girls are better in motor control, it is the same with writing; or
they have more care!... " |

"lSt grade finds it difficult to control fine movements, things look

strange and imprecise "

"4th grade uses the effect of distance by making the objects smaller "

"lSt grade draws things in their particular strange way, but they do not

allow others to do so. They seem excdlnt observers. Once I drew a bird

on the blackboard and I put 4 legs on it absentmindedly: no one could

recognize my bird, and then they were all laughing "

Subject

"lStgrade draw a few similar elements in all their drawings"

There are some elements that girls draw ( decorative elements, dolls)

that boys usually do not "

Boys draw more freguently cars, planes, guns "

4thgrade, specially boys don't like drawings. They say they are nd d&le'
st

" 17" grade drawings are more similar in boys and girls "

" 1St grade seems to enjoy drawing very much. Apparently they are usudly

happy with their products "



We obtained those remarks in gquite informal conversations, mostly becau-
se we intended to avoid " fear for criticism " and for " answering
wrong ". Besides we only intended to know what information from the
drawings was mnsidered important, and how it was related to their produ
cers in order to have a general idea of the agreement between pupils and

teachers theories and the literature.

1.3. METHODOLOGY ELLABORATION

We will start with the hypothesis that when children are asked to make a
drawing, they have a seguence of problems to solve :
What to draw first,and next, and next...how to represent the objects or

the ideas ... how to colour them.

According to the different authors the way they ere going to solve those
problems depends on:

how they perceive the objects

what they retain as relevant characteristics from the objects

their motor control capacity

their will or ability to guestion themselves about their products

affective factors such as mood, temperament, perceived self-efficacy ...

Our interest in those factors is that they seem to produce informations

about the picture producers. Grade and gender seem to be relevant to

those products varisbility.

1.3.1. COLOUR

In what colour usage is concerned we tried a notation in which we put



the names of the colours and note if each colour was used or not. We
first tried to note how many times sach colour was used in each drawing
but we could not find a reliable way to assess and register each colour

frequence in each drawing.

We noticed that some times colour was used as a little detail and other
times it could cover a surface. We decided thus to consider colour use:
as a line ( if it was used to draw the units borders ), as a point / de-
tail ( if it was used to draw details ), and as surface ( if the surface

coloured was larger than 0.5 cm )

We noted if the white piece of paper was used as a basis, or if children
coloured the largest part of that basis. If colour was used in a realis-
tic way { colours similar to reality usual ones ), or in a decoretive
way ( colour used without a concerning about real usual colour of the
objects or/and with an intention of obtaining " nice " effects or me-

rely to try the colours effect on the paper.

We took in consideration if the drawings were coloured by covering the
surfaces homogenously, or if the coloured effect was obtained by means
of lining the surfaces with the graphic medium. If the graphit black pen
cil was used, or if the drawing was drawn and/or coloured with the gra-

phic medium directely.

Using this grid, we are however missing a few informations that would be
interesting for the study: the size of the whole coloured surface, the
size of the surface coloured with each colour... However our grid risked
to be too complex and we had to make some decisions in order to assure

a suitable simplicity and religbility.



Colour ( extra-grid )

Afterwards we ellaborated an extra-grid for colour, being mostly concer-
ned with primary colours and their opposite ( Itten ). We intended to

ohserve the relationship between two colours used side by side.

We kept the same notation system ( presence or absence ) and we conslde-
red first the contrast between primary colours and their opposite. Then
the contrast between other pairs made by those six colours. All those

nine pairs included a warm colour and a cold colour (Itten ).

Then we considered six pairs of colours in which continuity was establi-

shed between either two warm colours or two cold colours.,

Finally we considered black and brown as establishing a fransition betsen
two colours.Black effect wasbconsidered as increasing each of the colous
strenght while elliminating the contrast between them, since the stron-
gest contrast would be with the black itself. Brown effect was conside-
red as elliminating the contrast between two colours by creating a con-

tinuity border - the brown itself.

In a second part we considered if there was a notorious preferential co

lour, covering most parts of the drawing.

In that extra-grid we only considered "colours " and not the light or
dark tonalities, since we adopted mostly Itten and Da Vinci theories
which do not refer them. We elliminated pink as well for being a mix-

ture white + colour.

We included a last point which was considered quite questionable : we

had considered colour use as "homogeneous" and "lined”, some of us



thought that the effect of a drawing looking "soft" or "strong" in what
colour is concerned, was not included in the former difference. That is
children could use lined colours both in a soft or in a strong way, the

same being true for homogeneous use.

We also noted if children took advantage of colour pressure in an inten-
tional way, in order to produce different effects in the same drawing,
and if children coloured the same place twice with different colours in

order to obtain a new tonality.

The fimal grids for Colour are presented in the next pages.
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colour — extra grid
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1.3.2. REPRESENTATION STRATEGIES

In what representation strategies were concerned we considered four sut-—
groups and an additional subgroup concerning the graphic medium. Mostly

we followed the literature ( Arnheim op. cit; Goodnow op.cit. )

Also here we noted the presence or absence of each strategie, and not
its frequency in each drawing. We considered a strategie used if the
child produced at least a good example of it. We also missed the infor-
mation about how freguent each strategie was for each child;but coun-
ting was not easy norrmliable and possibily not relevant encugh, since
we were interested in the use and not in the quantity. We will refer lz
ter an opposite problem which is when a child do not use a certain

strategie because it was not necessary in that particular representaticn

We considered and’noted processes used to obtain tridimentionality ef -
fects, following mostly Arhheim: cbligquity, deformation, gradation, su-
perposition, lateral projections, axonometric projections, planificati-
ons, transparencies. We kept for notation purposes the definitions we

gave in the literature review, Part II.

Next we noted processes used to obtain movement and tension effects,
following mostly Arnheim as well : obliguity, deformation, gradation,

sharpness, incomplete shapes, curves. We kept the literature definitions

As we can see, some of the items are the same for both subgroups. We ng
ted ( for instance ) gradation in the first subgroup or in the second,

according to its more relevant effect ( see picture 11 and picture 19 )

We did not note, as we saw in the literature, opposite colours effects i

-~

n



what movement or tridimentionality effects were concerned.

Next we considered space occupaticon, mostly following Goodnow points of
view. We intended to note which features that appeared were provogued ty
lack of available space, lack of a previous plan sharing the space wiztn
all the units to be drawn.In that case the drawing of an element could

limitate or eslter the configuration of the followings. We noted:

separated units - ( and we were here concerned with shapes, not subjects)
We considered if children draw elements isolated from each others , lez-

ving a space between the units.

related elements ~ If children draw the different units having in mind

the space awvailable, and the units already drawn , and to draw next.

problems - If the units configuration, size or place is altered, sugges-
ting a problem to insert them in the space available ( picture 8 A,B,C;

picture 5 A ).

Finally we included a subgroup concerning specially the performance, fcl-
lowing Arnheim literature.Teachers and children also referred motor pzr-
formance problems as a factor that may limit children productions. We

noted:

pressure — If children do not control the pressure made by their hands

on the pencil or medium used, when they draw or paint.

configuration - If children do not control the directicn of the lines

in order to close shapes or draw staight lines, altering its configura-

tion. ( picture 4 A e.g. )
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skidding - If children can't end the lines in a controlled way thus do
not respect the limits imposed by previous shapes where they want to add

some details or that they want to colour. ( picture 4 A )

At last we considered the graphic medium used, since it can determine
some of the drawings characteristics and provogue different representa-
tion problems. We considered coloured pencils, coloured markers, finger

painting, brush painting, wax pencils, coloured chalk.

We can see in picture 4 two children productions, in A the child uses
coloured pencils on butter paper, in B the child uses coloured markers

on  common paper.

For broader studies we should perhaps include an item for the basis of

the drawing,size and characteristics.

The final grid for Representation Strategies was as following:
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1.3.3. SUBJECT

In what subject was concerned we considered the more freguent elements
in several samples of primary school pupils that we had collected for

different purposes. We grouped those elements in three groups:

Natural elements - ( elements existing in the nature, including vegetals
and excluding persons and animals ). We found more fregquently: the sun,

the sky, the clouds, the moon, the stars, lakes, the sea, rivers, moun-

tains, threes, flowers, grass. We left an item " others".

We included a notation for the ground line or space limits representation.

Alive elements - ( persons and animals ) . We found more freguently per—
sons, air animals - birds, butterflies -, land animals - dogs, rabbits,
ducks, cows, horses, chicken -, water animals - fishes -. We found as
well unusual beings apparently connected with T.V. herces or B.D. . We
included a special item for register the sun antropomorphism - the sun

with a face-, by suggestion of Bord and coll. (1987 ) work.

Elements made by men -~ ( all the elements non existing in nature origi -
nally ) . We found more freguently houses, interiors of houses = living
rooms, kitchens,bedrooms, libraries -. We found so frequently chimneys
with smoke and T.V. aerials that we made a special item for them. We

also found pads, means of transport - boats, cars, planes, not so often
trains.Helicopters, parachutes and wing-mills were not only frequent but
also very interesting units: they enveolved a gquite complicated process of
representing the main bﬁdy, the wing or baloon, the connections between
them, and an additional movement effect. We present some of the soluticns

found by children in pictures 22, 23, 24.




We found freguently words written - the child name,an information about
the unit meaning, dialogues , as we present in picture 21 and picture

14 B . We found some decorative patterns - hearts, lines, repeated sha-
pes, geometric patterns -, guns carried by persons or in boats or planes,
We included an item "others" as well for different units that might

appear- flags, all sort of objects carried,toys, playgrounds -.

Next we considered if those elements were drawn as independent  from
each others, or if there was a suggestion of a relationship between them.
We intended to note the general meaning of the drawings concerning the
kind of activity the drawing was suggesting. We intended to avoid sub-
jectif interpretations such as happiness,loneliness, hostility and so on,
we only noted if it suggested a guiet game or activity, an action game or
activity,.a wargame or a work activity which we thought could cover all

the ensemble suggestions., We included an item " others”.

In what subject was concerned we only noted the presence or absence of
each of those elements, just as we did for the other factors . We could

thus repeat for subject what we said on that purpose for the formers.

HDWever, although wé did nﬁt make it, our grid may be used adopting othsr
notation system, for instance counting all the examples related to each
item and noting totals instead of presences. We could also adopt a 5 point
scale to evaluate each item frequence in each drawing. We did not.adopt
any of those solutions because we thought that our grid larger sensitivi-

ty would not compensate the reliability loss.

The final grid Fof Subject was as following:
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2. OBSERVATION METHODOLOGY - APPLICATION

2.1. INTRODUCTION

Our second main guestion was " ( How ) do children differ in what their

pictorial productions are concerned? "

We collected drawings from children in a primary school, from the first
to the fourth grede.We chose Primary school n? 23 - Casais do Campo -~

S. Martinho do Bispo -~ Coimbra. Deta collection teok place in February
1987. Casals do Campo is a small village, 3 km from Coimbra - the thirth

bigcest town in Portugal, situated in the center ocuest of the country .

The choice of that particular school did not mean that that particular
school population has been by any means considered representative of Por-
tuguese primary schoocl populztion, our aim was applying our cbservation
grid to a set of drawings expressly collected for that effect arnd that
particular school had the advantage that teachers were familiar to us
from previcus works thus authorizations and teachers collaboration were

assured.

We collected drawings from all grades, in four classes one from each gra-

de { total 89 drawings ).

2.2, DATA COLLECTION PROCEDURES

Drawings were collected during class time, a class at a time. We had not

a time limit but we spent about one hour with each class.

Instructions were the same for gll the clacsses:

(2




" We would like you tao draw a " view " with at least a house and a per-
son and whatever else you want to; you have near you a box with 12 colod_

red pencils but we would like you to use only 6 out of those twelve ".

Instructions were repeated at each child reguest but no further comments

were made.

We gave each pupil a rubber, a pencil, a box with 12 coloured pencils, a

A4 format white piece of paper.

Pupils were requested to write their gender and age on the back of their

drawings. In the first grade we did it ourselves.

That particular procedure envolved a few previous decisions that we would

like to comment and justify.

When working in our observation grid we used primary school children dra-
wings collected for different purposes to help us reflect about pupils
processes and products.0One of the facts that we observed and which was
guite common was that the tonalities of the coloured pencils differ, as
well as the kind of colours included in a box for twelve, depending on
pencils quality and mark. Besides the graphic medium used to colour dif-
fered as well. That is the reason why we decided to supply the boxes with
coloured pencils ourselves . We supply the rest of the materials as well
both to assure their equality and to avoid the guite frequent use of ru-

ler without forbiding it.

We asked them to chose 6 colours out of 12. In a previous sample we had
ohserved that children tended to use about 8 colours out of 12 when they

have no restritions in the number of colours they may use. That decision




to make them choose 6 out of 12, perhaps not so fortunate if we reflect
about it now, intended to make them CHOOSE, instead of merely USE the

colours.

We decided to give a kind of " subject - guide " - " a view with at leest
a house and a person ... ". Qur idea was not exactely to fix a subject,
nor had we a special interest in " views ", houses or persons. With that

instruction we intended to avoid:

Drawings representing only fancy letters or fancy geometric patterns ,

single big objects or persaons, abstract patterns ( ... ) .

Drawings in which the drawn subject could be for itself enterely respon-

sible for the choice of the colours.

Drawings in which boys and girls would draw their favourite and possibly

typified subject which could by itself bias their productions.

Those restrictions are obviously neither necessary nor acceptable when
children are asked to draw, and our methodology was ellaborated in order
to suit a broader range of children productions without initial restricti
ons. Our point here was to see if our methodology could observe differsnt
things in different drawingsbenrg reliable in such a way that two diffe-
rent observers would make similar observations. Then we intended to
compare some factors in older and younger children and in the two gen—

ders and for that purpose those restrictions appeared to be suitable.

Obviously when we formulate our initial second main question we really
intended to mean " ... in our sample, produced under the present conditi-

ons and observed with that proposed cbservation methodology ".

§—
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2.3. SAMPLING

Although we hacd collected pupils drawings from the four grades we deciced
in this preliminary study to observe only first and fourth grades . %=
those grades wers respectively the first and the last year in primary

school we thought that contrast would be greater between those extremes.

According to Luguet and Piaget those two groups would belong to two dif-

ferent " stages " respectively " intelectual realism" and " visual rea-

lism ".

We were that wey missing factors whose evolution might be inversed U or
U shaped, during the four years of primary school. But the characteris-
tics of our methodology made it time consuming and we had not strong rsa-
sons ( theoretical or empiricel ) to belisve in an extreme relevance of

that kind of factors and so we decided to begin with only two groups.

First we selected the drawings from the first and fourth grades ( 23

drawings and 22 drawings respectively ).

From those we sslected the drawings that obeyed to general instructions

( a " view " with at least a house and a person; using 6 colours out of
12 e.g. ); then we excluded the drawings produced by children who were
attending for the second or more times the same grade ( since in Portu-
gal children ars not socially promoted ) . Those drawings were excluded
in order to control age; in that way children were 6-7 years in the first
grade and 9-10 years old in the fourth grade. Age difference in each gra-

de would not be superior to 11 months.

We tried to control variebles such as socio-economic status, school achi-
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evement znd m=dical or emotional special problems excluding a few draw-
ings prcZucec by children referred by their teachers to have important

problems at those levels.

By that time we had 7 drawings in one of the subgroups ( girls from thk=
fourth grade ) and, since the other subgroups had a larger number of

drawings, we picked up by chance the same number of drawimgs from the

three remaining subgroups.

It was not perhaps the best way of sampling, surely not the only one; it
seemed importzent to us to restrain that preliminary application of

our metrodology to a group of children we could call " average " , al-
though that essumption was roughly made; and to a rather smell sample
since we did not even know if we would be able to use - that methodology

as an ohservetion instrument.
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1. TOTAL COLOURS CHOICES

QURS lignt|derk |yellow| red light | dark |orange|pirk | violet]light black firx
blus }blue green | grean brown trow

PUPIL.

boys 5 1 7 7 4 2 a4 a 2 1 2 3
first
grade

girls 3 4 6 6 4 2 =} 5 1 1 1 3
total 8 5 13 13 8 a 10 9 3 2 3 5]

boys a4 3 ? 7 5 2 4 1 1 3 2 3
fourth
grade

girls 2 5 7 6 4 3 2 7 0 3 1 2
total <] 8 14 13 9 5 6 8 1 6 3 5
TOTAL 14 13 27 26 1?7 9 16 17 4 8 6 11

1.1 COLOUR CHOICE- - RANK ORDER

COLOWR first grade boys first grade girls | fourth grads boys | fourth grads girls
1- 1. blue 3.0 7.5 4.5 9.0
2- %~blua 11.5 5.5 7.0 4.0
3- yellow 1.5 2.0 1.5 1.5
4~ red 1.5 2.0 1.5 3.0
S5- 1. green 5.0 5.5 3.0 5.0
6~ d. grsen S.8 9.0 9.5 6.5
7- crangs 8.0 2.0 4.5 9.0
8- pink 5.0 4.0 11.0 1.5
9~ vidlst 8.0 11.0 11.0 12.0
10~ 1l. trown 11.8 11.0 7.0 6.5
11~ black 9.0 11.0 9.5 11.0
12~ d. brown 7.0 7.5 7.0 9.0




1.2 COLOUR CHOICE

~ CORRELATION MATRIX

I BOYS I GIRLS IV BOYS IV GIALS
I BOYS 0.726 0.653 0.385
T GIRLS 0.564 D0.673
Iv BOYS 0.385

IV GIRLS

Ul



1.3 COLOWR CHOICES - GROUPING LIGHT AND DARK TONALITIES

1+2 3 4 5+ 6 7 8 9 10+11 12




1.4 COLOUR CHOICES ~ PAIMARY (ITTEN)

blue, yellow, red (4/12 tonalities)

47,6%

1.5 COLOWR CHOICE - PRIMARY COLOUAS AND THEIR OPPOSITE | ITTEN)

blus / arange (3/12) 253

red / green (3/12)

yallow/viclet (2/12)

31%

18,5%




1.6 COLOUWR CHOICE

blus, ysllow, red, green (&/12)

vs the others

63,1%

1.7 COLOUR CHOICE ~ CONTRAST WARM / COLD (ITTEN)
werm colours - ysllow, red, orangs (3/12) g\“‘:\\%\%

cold colours - blus, grsen, violst (5/12) E




2 COLOUR USE - LINE, POINT / DETAIL, SURFACE

colour line point

10

11

12

surface

2.1 COLOWR USE - LINE, POINT / DETAIL, SURFACE

GROUPING LIGHT AND DARK TONALITIES

calour 1line point

1+2

surface




2.2 COLOWR USE —~ LINE, POINT / DETAIL, SURFACE
PRIMARY COLOWURS (ITTEN)

blus, ysllow, red (4/12)

line point surface

41,5% 43,3%

2.3 COLOWR USE ~ LINE, POINT / DETAIL, SURFACE

PRIMARY COLOURS AND THEIR OPPOSITE ( ITTEN )

blue / orenge (3/12) B

rad / green (3/12)

yallow / viclet (2/12)

line point surface

th



2.4 COLDUR USE - LINE, POINT / DETAIL, SURFACE

blue, red, ysllow, grasn (6/12)

ve the others

line point : surface

2,5 COLOUR USE - LINE, POINT / DETAIL, SURFACE
' CONTRAST WARM / COLD (ITTEN)

werm colours - ysllow, red, orangs (3/12);

cold calours - blus, gresn, violat (3/12) :

line point surface

a1,2%

[$)]

|



COLOUR USE - LINE, POINT/DETAIL,SURFACE

INDIVIDUAL CHOICES

line point surface Sex class
foetzill (_grege)
I 3 S 6| Doy first
2 0 6 6| Dboy first
3 0 6 6| boy first
4 0 5 6 boy| first
5 0 4 5| boy first
6 0 6 6] boy first
7 0 S} 5| boy first
8 6 6 5| girl first
9 6 6 2| qirl first
10 6 4 6| girl first
11 5 5 6| girl first
12 6 6 6| girl first
13 1 > 6| qirl first
14 6 5] 31 qiri first
15 4 6 6 boy| fourth
16 S 4 6| boy| fourth
17 1 6 5| boy| fourth
18 o) 2 5| boy| fourth
19 1 2 6| boy| fourth
20 S} I 5| boy| fourth
21 2 S 6| boy| fourth
22 2 4 6| girl| fourth
23 2 6 3| girl| fourth
24 S 4 S| girl| fourth
25 0 0 6| girl] fourth
26 6 6 5| qirl] fourth
27 0 S 6{ girl{ fourth
28 5 6 6| girl| fourth




3.1. Data analysis - colour use

One Factor ANOVA Xj:sex Yji: line

Analysis of Variance Table

Source: DF: Sum Squares:  Mean Square:  F-test:
Between groups | | 32.143 32.143 6.25
Within groups {26 133.714 5.143 p=.019]
Total 27 165.857

Mode! I estimate of between component variance = 27

One Factor ANOVA X1:sex Yj: line

Group: Count: Mean: Std. Dev.: Std. Error:
boy 14 1857 2.107 563
girl 14 4 2.418 646

One Factor ANOVA Xi:sex Yi: line

Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunpett t:

boy vs. girl -2.143 1.762% 6.25*% 25

* Significant at 95%

{
G




3.2. Data analysis - colour USE

One Factor ANOVA X{:sex Y2: point

Analysis of Variance Table

(n

™
.

Source: DF: Sum Squares:  Mean Square:  F-test:
Between groups | 1 571 571 203
Within groups |26 73.143 2.813 p = .6559
Total 27 73.714

Model 1 estimate of between component variance = -2.242

One Factor ANOVA Xj:sex Y2: point

Group: Count.: Mean: Std. Dev.: Std. Error:
boy 14 4571 1.742 465
girl 14 4,857 1.61 43

One Factor ANOVA X1:sex Y2: point

Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t.

boy vs. girl -.286 1.303 203 451




3.a. | Data analysis - colour USE

One Factor ANOVA Xi:sex Y3: surface

Analysis of Variance Table

Source: DF: Sum Squares:  Mean Square:  F-test:
Between groups | 1 . 12,286 2.286 2,112
Within groups {26 28.143 1.082 p =.1581
Total 27 30.429

Model 1) estimate of between component variance = 1,203

One Factor ANOVA X{: sex Y3: surface

Group: Count: Mean: Std. Dev.: Std. Error:
boy 14 5.643 497 133
girl 14 5.071 1.385 37

One Factor ANOVA Xj:sex Y3 surface

Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t:

boy vs. girl 571 808 2.112 1.453

{
C




3.4, Data analysis - colour = USE
One Factor ANOVA X1:class Yi: line
Analysis of Variance Table
Source: DF: Sum Squares:  Mean Square:  F-test:
Between groups | 1 571 871 09
Within groups 126 165.286 6.357 p = .7667
Total 27 165.857 ' '
Model 1| estimate of between component variance = -5.786
One Factor ANOVA Xjy:class Yip: line
Group: Count.: Mean: Std. Dev.: Std. Error:
first 14 2.786 2.86 764
fourth 14 3.071 2.129 569
One Factor ANOVA Xjq:class Yj: line
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t:
first vs. fourth -.286 1.959 09 3




3.5. Data analysis - colour ' USE

One Factor ANOVA Xjp:class Y2: point

Analysis of Variance Table

Source: DF: Sum Squares:  Mean Square:  F-iest:
Between groups | 1 11.571 11.571 4,841
Within groups [ 26 62.143 2.39 p = .0369
Total 27 73.714

Model 1| estimate of between component variance = 9.181

One Factor ANOVA Xi:class Y2: peint

Group: Count.: Mean: Std. Dev.: Std. Error:
first 14 5.357 745 .199
fourth 14 4,071 2.056 549

One Factor ANOVA Xq:class Y2: point

Comparison: Mean Diff.: Fisher PLSD; Scheffe F-test: Dunnett t.:

first vs. fourth 1.286 1.201* 4.841* 2.2

* Significant al 95%




3.6. Data analysis - colour  ust

One Factor ANOVA Xj:class Y3: surface

Analysis of Variance Table

Source: DF: Sum Squares:  Mean Square:  F-test:
Between groups { 1 143 143 123
Within groups | 26 30.286 1.165 p=.729
Total 27 30.429

Model 1} estimate of between component variance = -1,022

One Factor ANOVA X1:class Y3: surface

Group: Count: Mean: Std. Dev.: Std. Error:
first 14 5.286 1.267 339
fourth 14 5.429 852 228

One Factor ANOVA Xj1:class Y3: surface

Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t:

first vs. fourth -.143 839 123 35

o
m




3:7 Data analysis - colour  WSE

Anova table for a 2-factor Analysis of Variance on Yi: line

Sum of Squares: Mean Square: F-test:

Source: df: P value:
class (A) 1 571 571 158 6946
sex (B) 1 32.143 32.143 8.882 0065
AB 1 46,286 46.286 12.789 0015
Error 24 86.857 3.619

There were no missing cells found.
The AB Incidence table on Y{: line
sex. boy gir! Totals:
first ! ! 14
u 429 5.143 2.786
]
> 7 7 14
fourth 3.286 2857 3.071
' 14 14 28
Totals: 1,857 4 2929

(o)}
88}




3.8. Data analysis - colour  use
Anova table for a 2-factor Analysis of Variance on Y2: point
Source: df: Sum of Squares; Mean Square: -F-test: P value:
class (A) 1 11571 11.571 4.607 0422
sex (B) 1 571 YAl 227 6377
AB 1 1.286 1,286 512 4812
Error 24 60.286 2512

There were no missing cells found.

The AB Incidence table on Y2: point

sex: boy girl Totals:
3 first 5.42; s.zsg 5.3;;
°| fourth 3.71: 4.423 4.0;‘11
Totals: 4.5;‘1‘ 4.8;; 4.7?3




3.9, Data analysis - colour  USE

Anova table for a 2-factor Analysis of Variance on Y3: surface

Source: df: Sum of Squares: Mean Square;  F-test: P value:
class (A) 1 143 143 125 7268
sex (B) 1 2.286 2.286 2 1701
AB 1 571 571 5] 4863
Error 24 27.429 1.143

There were no missing cells found.

The AB Incidence table on Y3: surface

sex: boy girl Totals:

first / ! 14

M 5714 4857 5,286
L]

3 7 7 14

fourth 5571 5,286 5,429

14 14 28

Totals: 5 643 5.071 5357

el.
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4, COLOUR - OTHER FACTORS

I boys Igirls IV boys IV girls T.1 T.IV .8 T. &6 Total
psncil use 3 10 10 13 20
paser basis 5 a 4 12 8 1 20
lined colour 7 7 2 0 14 2 9 7 e
decorative colour 7 7 0 0 14 o 7 7 1z
4,.
total . total B. taotal G. total I towal IV
pencil uss 71,4% 92,8% 50% 71,4% 71,4%
paper basis 71,4% 78,5% 64,% 85, 7% 57,.1%
linad colour 57,1% 64,2% 50 100% 14, 7%
decorative colour 50% 50% S5 100% s,
a,
boys I girls I boys IV girls IV
pancil use 100% 42,8% 85,7 87,1
paper basis 100% 71,4% 57,1% £7,1%
lined colour 100% 100 % 28,5% s,
decorative colour 100% 100 % o% s}




5. REPRESENTATION STRATEGIES

53.

5.1. TRIDIMENTIONALITY EFFECTS ( % )

boys I girlsI boys IV girlsIv T.I  T.Iv T.B. T.6. Tota
Obliguity | 14,2 14,2 42,8 57,1 14,2 50 28,5 35,7 32,
Suparposition ) o 100 28,5 o 64,2 50 14,2 32,
Defarmation 28,5 0 57,1 28,5 14,2 42,8 42,8 14,2 28,
Gradation 28,5 28,5 57,1 71,4 28,5 64,2 . 42,8 50 as,
Lateral proj. 57,1 57,1 42,8 28,5 57,1 35,7 50 42,8 48,
Axcnometric proj. o 0 ] 14,2 o 7,1 0 ] 3,
Trensparsncy 42,8 28,5 42,8 57,1 35,7 50 42,8 42,8 42,
Planification © 100 7,4 100 85,7 85,7 g2,8 10O 78,5 89,
5.2, MOVEMENT EFFECTs ( % )
boys I girls I  boys IV  girls IV 7.I T.Iv T.B. T.6. Tota
BObliquity 14,2 28,5 71,4 71,4 21,4 71,4 42,8 50 a5,
Defurmation 14,2 ] o 0 7,1 0 7,1 0 7,
Gredation 28,5 14,2 28,5 71,4 21,4 S0 28,5 42,8 35,
Sharpress 85,7 14,2 57,1 28,5 (4] 42,8 71,4 21,4 45,
Inc. shapes 14,2 0 14,2 o 7,1 7,1 14,2 0 7,
Curvas 42,8 100 42,8 42,8 71,4 42,8 428 71,4 57,
5.3. SPACE OCCUPATION (%)
seperated units 67,1 71,4 0 0 64,2 o 28,8 35,7 32,
Problens 100 100 28,5 28,5 100 28,5 64,2 64,2 64,
relatsd units 42,8 28,5 100 100 35,7 100 71,4 64,2 67,
§:4, MOTOR PERFOFMANCE PROBLEMS ( % )
Pressurs 85,7 71,4 42,8 o 78,5 2i,4 64,2 35,7 50
Skidding : 100 71,4 14,2 14,2 85,7 14,2 57,1 42,8 50
Configuration 100 100 14,2 28,5 100 21,4 57,1 64,2 60,

5.5. GRAPHIC MEDIUM - only coloured pencils were aveilable,




6. SUBJECT

(%)

M
[eS

boys 1 girls I boyslV girlsIv T.I. T.IV. 7.8. T.G. Total
Isolated units 52,1 28,5 o] D 42,8 3] 28,5 14,2 =S
Contextual units az,8 71,4 100 100 57,1 100 71,4 85,7 Tz,
Natural elements
sun 100 100 100 85,7 100 92,8 100 92,8 S
sky 1] 14,2 71,4 71,4 7,1 71,4 35,7 42,6 K
moon 0 18,2 0 14,2 7,1 7,1 0 14,2 T
clouds 100 100 28,5 28,5 100 28,5 64,2 64,2 222
stars 14,2 28,5 o 14,2 21,4 7,1 7,1 21,4 4,2
loke ] 28,5 14,2 14,2 14,2 14,2 7,1 ”n.4a 12,2
sea 0 0 14,2 0 0 7,1 7,1 0 3,5
river 0 0 28,5 57,1 o 42,8 14,2 28,5 21i,¢
mountain 14,2 0 71,4 28,5 7,1 50 42,8 14,2 28,5
rein 0 0 5] o 0 o} o 0 o
tress 57,1 57,1 85,7 100 57,1 92,8 71,4 78,5 e
flowers 71,4 85,7 42,8 57,1 78,5 50 57,1 71,4 54,32
grass 14,2 57,1 14,2 14,2 35,7 14,2 14,2 35,7 >
ground 42,8 42,8 100 100 42,8 100 71,4 71,4 71,4
others 42,8 14,2 28,5 42,8 28,5 35,7 35,7 28,5 32,1
Alive slements
pargons 100 100 100 100 100 100 100 100 100
eir animals 100 100 57,1 42,8 100 50 78,5 71,4 s
watar animals 0 28,5 0 42,8 14,2 21,4 0 35,7 17,8
land animals 42,8 14,2 42,8 42,8 28,5 42,8 42,8 28,5 35,7
wrusual al. 14,2 0 14,2 0 7,1 7,1 14,2 ] 7,1~
qua fece 85,7 71,4 28,5 42,8 78,5 35,7 57,1 57,1 57,1
others o ] 0 0 0 ] o 0 o
El. mads by men ~
houses 100 100 100 100 100 100 100 100 1m0
pads 28,5 71,4 0 14,2 50 2,1 14,2 42,8 28,5
intericrs o ] 0 0 ] o 0 0 0
smoke/TV 100 100 42,8 42,8 100 42,8 71,4 71,4 71,4
boats ] 14,2 14,2 28,5 7,1 21,4 7,1 21,4 14,2
planes 100 o 42,8 0 50 21,8 71,4 0 as,7
relicoptars 0 0 0 0 0 0 0 0 ]
parachutss ] 0 0 0 0 4] 0 0 ]
cars 85.7 14,2 0 o 50 o 42,8 7,1 =
words 14,2 14,2 57,1 57,1 14,2 57,1 35,7 35,7 35,7
decorative e. 0 100 ] 0 50 4] 0 50 £
guns 14,2 0 14,2 0 7,1 7,1 14,2 0 7,1
others 85,7 57,1 100 71,4 7.4 85,7 92,8 64,2 78,5
Quist geses 28,5 57,1 14,2 85,7 42,8 50 21,4 71,4 | 46,8
action gomes 71,4 42,8 85,7 28,5 57,1 57,1 78,5 35,7 57,1
work activity ] 28,5 28,5 28,5 14,2 28,5 14,2 28,5 21,4
war goues 14,2 0 14,2 0 7,1 7,1 14,2 7.1




7. COLOUR CHOICE - PAIRS OF COLOURS

()

Pairs of

ity Prlen| Bhefce | CTMSY] EFERD. | WRSM] Dhttoel Blav | WhRMSE| WE'*t] adigr! qgiioe| mEavoe | ETSEN | GTEYZ. | blite. | Dleck | oroe
Puot]

bays & 1 1 1 4 5 a <} 2 2 a 3 2 o 1 2 s
first
greds

piris a s o ¢ a 6 5 1 o 5 s 3 2 o 1 o A
totat 10 [ 1 5 8 1 9 1 2 B 9 & A o 2 2 &

soys s 2 1 3 s 7 3 o [ 2 s 2 4 N N 2 &
fourth
grads

giris s 2 o 2 s & 2 a o 2 s 0 5 o c 1 H
totei 1 a 1 5 10 13 s o o 4 10 2 12 1 1 E] 33
TOTA il 1o 2 10 18 24 14 1 2 iy 19 8 16 \ 3 . 1
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7.1 COLOUR CHOICE - PAIRS OF COLOURS — CONTRAST / CONTINUITY

contrast/oppositn continuity/wzmn ccntinuity/cold

19

(%)

red blue yellow yallow red orange green green  blue

gresn orange violet orenge yellow red blue viclet violet
7.2 COLOUR CHOICE - PAIRS OF COLOURS - CONTRAST / TRANSITION
contrast transition
24
17

14

10

green gresn blus blue violet violet black brown
orangs yellow yellow red orange red othar other




7.3, COLOUR USE

OTHER EFFECTS - II. ( %)

67.

boys I girls I boys IV girls IV T.I. T.Iv T.B. T.G. Total
soft colours 28,5 42,8 42,8 7,4 3,7 57,1 35,7 57,1 46,4
strong colours 71,4 42,8 28,5 14,2 57, 21,4 50 28,5 35.2
intantional ¢ 0 14,2 28,5 14,2 7,1 21,4 14,2 14,2 14.2
superposition 0 0 57,1 14,2 0o 35,7 28,5 7,1 17.3




h
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8. INTERPRETATION OF THE RESULTS

8.1. COLOUR

If we look tc 3ox 1, the most obvious feature is the similarity betwesen
boys and girls, and first and fourth grade in what colour choices are con
cerned . We present the colours Chosén in rank order of popularity ( Box

1.1 ) and a correletion matrix between those choices ( Box 1.2. )

As we can see, all the correlations are positive. Colours choice are gui-
te similar in &ll the four subgroups. First grade boys and girls agree
quite closely, as well as girls in both grades and boys in both grades

Fourth grade boys znd girls are only weakly correlated.

Inspection of the rank order correlation suggests that boys resemble gifs
closely in the first grade but less in the fourth grade. Boys choices re

main stable between the first and fourth grade as well as girls.

If we consider the colours themselves, red and yellow were the most popu-

lar ( Box 1 ; Box 1.1 ) , violet and black were the less popular.

Next we present the frequences of colour choices, grouping dark and light
tonalities ( Bex 1.3. ). The rational behin that ensemble is thet our tre
oretical main references do not consider those different tonalities as
different colours ( Itten, Da Vinci op. cit. ). We indicate the colours by
means of numbers, and the correspondance number / colour is presented

( Box 1.1. ). The upper numbers correspond to the number of pupils ( N =

= 28 ) who chose each colour.

Blue, red, yellow, green are thus the more popular; violet and bleck ths

less popular.
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Each pupil could choose 6 colours, the total for choices being 168
(6 x 28 }. We can see ( Box 1l.4. ) thet primery colours ( 1/3 of the
available pencils ) represent 47,6 % of those 168 choices which suggest

its greater popularity.

‘If we consider primary colours and their opposite ( 2/3 of the availabl=s
pencils ), they represent 75 % of the choices ( Box 1.5. ). The pair rsd-

—-green was the most popular.

If we consider Da Vinci basic colours, we have for 6 pencils out of 12 ,

63,1 % of the total choices ( Box 1.6 )

Next we considersdthe effect warm / cold. Warm colours ( 1/4 of the avei-
lable pencils ) represented 41 % of the total choices. If we have anotksr
look to Box 1.5. , we Cén see that in each pair of primery colours and
their opposite, warm colours seem to be more popular. However if we loock
back to Box 1.3., it is quite clear how that difference can be explained

by the difference between orange and violet popularity.

We considered then colours use as lines, point / detail, or surface . I
we look to Box 2 and Box 2.6., it would seem that colours were mostly -

used to cover surfaces.

If we compare Box 2.1. and Box 1.3., the most the most obvious feature is
the similitude of the distributions of colour choices. Yet we could per -
haps notice that yellow and red are not so frequently used to draw liness.
Orange and pink frequences suggest that pink was more often used ( Box 1,

1.3 ), but not so often used for lines, details and surfaces in the sar=

drawing ( Box 2 and Box 2.1. ).

If we next have a look at Boxes 2.2 to 2.5, and if we campare the results

S8}




to those presented in Boxes 1.4. to 1.7. respectively, we can sees that
all the comments that we made for colour choise, are also true if we cocn-

sider separately colour use &5 a line, a deteil or a surface.

On the whole the results suggest thet the more popular the colours are .
the more often they are used either as lines, details or surfzsces. We s=w
a few exceptions ( red and yellow, and crange and pink ) and we could zzdZ
( Box 2.5 ) that cold colours werz more freguent than warm colours when
used as lines. That effect was not explained by a wider use of violet ,
neither by a lower use of orange, but rather by the lower use of red and

yellow ( warm colours ) as lines { Box 2 and Box 2.1. )

Next we considered individual uses of colour as lines, details or surfe -
ces ( Box 3 ) and we made an ANOVA on gender ( Box 3.1., 3.2., 3.3. ) anz
on grade ( Box 3.4., 3.5., 3.6. ) for eech of the three uses. Finally ws
made a two factors ANOVA gender/ grade for each of those three uses as

well ( Box 3.7., 3.8., 3.9. ).

As we had already commented, significence testing is perhaps of no gfeat
value, since in each of the 4 subgroups we had only seven elements. In
the other hand we have no great gusrantee ( theoretical or other ) aboux
high individual consistency from a drawing to ancther, in what colour crg

ice or use are concerned.

With those limitations im mind, results suggest that girls used signifi -
cantly more often colours as linmes than did boys ( Box 3.1 ). There was
no difference for gender; coneidering colour use as details or surfaces.
There were no differences for grades considering colour use as lines anc
surfaces. ( Box 3.1 to 3.6 ). Fourth grade used significantly less colours

as details than first grade did ( Box 3.5 ).
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A two factor ANOVA on line use ( Box 3.6 ) shows a significant difference
for gender and for the combined influence gender/grade. Colour use as &

line was less freguent in first grade boys and fourth grade girls.

A two factor ANOVA on surface ( Box 3.7 ) shows no significant difference

for gender.

A two factor ANOVA on detail ( Box 3.8 ) shows a significant difference
for grades, suggesting fourth grade use less colours for details, speci-

ally boys.

A two way ANOVA on surface ( Box 3.9 ) shows no significant difference

for gender, grade or combined influsnce gender/grade.

Results suggest that although girls and boys as well as first and fourt!
grade are quite similar in what concerns colour choices ( Box 1 ), the
different coldurs for themselves are not equally popular, and some diffe-~
rences appear &s well in what concerns colour use as lines, details, and

surface.

We considered other factors in colour anzlysis from which freguences and

percentages are presented in Box 4.

Graphit pencil use occurs in 71,4% of the drawings more frequently in
first grade boys ( 100% ). If we compare those results toc those in Box
3.7.we can see that first grade boys who were great graphit pencil users,
used colours as lines significantly less. However that regularity does

not occur in the other subgroups.

Fourth grade uses more freguently a coloured basis for their drawings in§

tead of keeping a white peper basis.
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In what concerns the use of a colour by lining the paper surface in ordsr
to give a colour effect, differences were extreme between grades ( 100 %
in the 15¢ grade 0 % in the 4 th grade ). 100 % of 15t grade Lsed colour
in a decorative way ( correspondence was occasional between the colour
they chose and the real colour of the objects ). O % of the dth grade

used colour in a non-reslistic way.

By that time we were not very happy about our methodology adeguacy to
characterise children choises and use of colour. As we have referfed we
added an extra-grid whers we observed other characteristics in colour use,
as well as colour choice in what the relationship between the colours in
a same drawing is concerned. The freguences of colour choices - pairs cf

colours used side by side, are presented in Box 7.

For the reascns we referred we did not make a significance testing on pa-
irs choice. If we compare the popularity of each pair in the two grades
and in different genders,similarity is the most relevant feature. Howsver
it is perhaps interesting to notice that 1St grade girls regularly got
higher frequences for pairs of colours which include orange; 1St grade
regularly got higher freguences for the pair blue / red while 4th grade

got regularly higher freguences for the pair blue / green.

The most popular contrastable pair, considering the highest contrast pri-
mary colours ( Itten ) and their opposite, was the pair red / green, and
the less popular was the pair yellow / violet. These results suggest that
red and green together not only were the most usually chosen colours

( Box 1.5. ) and the more often used as lines, details or surfaces ( Box
2.3. ) but were also the more often used as a contrastable pair. The seme

is true for the pair yellow / viclet in the opposite sense. However if it




is quite obvious that if violet is not frequent then the pair yellow /
violet could not be popular either, in what the pair red / green is con -
cerned, it could be that each of those colours were popular,as it was the
case, but not popular together as a contrastable pair, which was finally

the case as well.

In what a warm continuity effect ( Itten ) is concerned, the pair yellow/
red was the most popular; and to a cold continuity effect, the pair green
/ blue was the more freguent. It is interesting to notice that as a whole
the warm continuity was preferred either to the contrast or to the cold
continuity. Besideé warm continuity was more homogeneously assured by the
three pairs of colours envolved, choices being more extreme among the

three pairs considered for contrast or cold continuity effect.

If we consider now intermediate contrasts betweenlpairs of colours which
are not opposite ( Itten ), we see ( BD¥ 7.2. ), the pair blue / yellow
was the most popular. This pair was besides the most popular of all the
pairs, correspondihg mostly to thecontrast sun / sky - clouds in the draw

ings ( Box 7.2. ).

Next we considered black and brown while transition borders. Results sug
gest that children did not use often the effect of isolating colours by
means of colouring black borders, but they did use brown to " cut " the

contrast effect between two colours.

We observed as well if any colour was predominant in the whole drawing
( see colour - extra grid , appendix C ). A single colour predominance
only happened in fourth grade ( 57,1 % ) where four boys and four girls
used a single colour more extendly than the others. More predominant co-

lours were yellow ( once ), brown ( once ), green ( six times )
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That predominence is probably connected with the fact that children wers
asked to draw a " view "; but the fact that only 4th grade shows that
predominance seems to be connected with several other signs of a wider

concern about a holistic context, as we will see again for other points.

Considering the softness of colour use, either in a lined or in an homo -
geneous way (Box 7.3), 4th grade used colour softly more often , and
girls in both grades seemed to show that preference, just as it heppened

for homcgeneous colour use ( Box 4 ). But indeed the results were not co-
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incident: some first grade used colours softly but not homogeneously,

Bome 4th grade girls used colours homogeneously but strongly.

Very few pupils ( 14,2 % ) used different colour pressure in order to ob-
tain different effects, ISt grade boys did not use that process at all
( Box 7.3. ); 17,8 % of the pupils, mostly 4th grade boys, superposed

colours in order to obtain different tonalities.
8.2. REPRESENTATION STRATEGIES

In what the effects used to obtain tridimentionality are concerned ( Box
5.1. ), planification was the most freguent process in both grades and
gender, slightly more frequent in beys { 100 % ). Planification is, as we
saw in Part II, quite a failed process in what products correspondence to
the reslity are concerned and/ or in trdimentionality effects obtention.
Still it is more than twice used as any of the other processes, 4thgrade

incluced.

Transparency is also a quite failed process, since it alsoc lowsthe repre-

sentaticn adequacy to reality. Yet it was not so freguently used as plani-




fication ({ 42,8 % ).

As for the other processes which would allow a better correspondence Iz
reality, obliquity, superposition, defermation, gradation were more of Ten
used by 4th grade ( Box 5.1. ). Girls did not use superposition and c=-
formation as frecuently as boys. First grade used more often lateral pro
jections than did 4th grade, specially 4th grade girls. Axonometric prc-

jections were only found in one 4th grade girl drawing { Bax 5.1. ).

In what processes used to obtain movemen£ effects are concerned ( Box
5.2. ) , 4 grade used more frequently obliguity and gradation ( gradz-—
tion was more freguent in girls ) , while ISt grade used more freguently
sharpness (lboys ), and curves ( girls ). In the whole incomplete shapss

and deformation were not frequent ( 7,1 % ), and curves were the most “re

quent ( 57,1 % ).

Next we see ( Box 5.3. ) that lSt grade draw more freguently separated

elements in drawings { 64,2 % ). Yet they had problems placing all their
units in the available.space ( 100 % ). Fourth grade created & contextuzl
visual envirormment for their units { 100 % ), yet they had less problers

with spece occupation ( 28,5 % ).

At last ( Box 5.4. ), motor performance problems were more freqguent in
lSt grade: 78,5 % of lSt grade showed problems to control pencil pressc<re
on the paper. If we compare those results with those presented in Box 7.2
we can see that 15% grade who apparently were able to colour their draw-
ings in a soft maner, presented yet pressure problems when drawing wit™
the graphit pencil. Only 21,4 % of 4th grade presented problemg to con -

trol pencil pressure on the paper.Girls were better performers ( 35,7 =
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of the girls and 64,2 % of the boys showed pressure problems ).

First grade had alsc biggest problems to respect the limits of the sur
face to be coloured ( 85,7 % skidding problems in the 1St grade and

14,2 % in the 4th grade ). If we compare those results to those in Box
4 and Box 7.3. , we notice that at least a girl who coloured her draw-—
ing in an homogeneous way, showed skidding problems , and at least two
girls who coloured their drawings in a lined way did not show skidding

problems,

First grade showed much more configuration problems ( 100 % ) than dth

grade ( 21,4 % ). If we compare those results with those in Boxes 5.1.
and 5.2., we can notice that configuration deformation was not coinci-

dent to an intention to obtain tridimentionzlity or movement effects.

We are not here concerned with graphic medium differences, since only

coloured pencils were available.

In our sample we found no drawings with a visible use of rubber. However
we thought that for a broader application of that methodology, an item

concerning rubber use must be added.

8.3. SUBJECT

All the fourth grade in our sample, not only related visually the units
they draw ( Box 5.3. ), but they also included them in a coherent whole
in what the subject they intend to represent is concerned, at least ss

far as that subject was to be understood by another person. The observa
tion of the drawings suggested us a compariscn : 4th grade drawings wers

more like a stage prepared for an exhibition, where the objects are =zdzs-
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quately placed where they are necessary, and whers the spectator can un-
derstand what relates all the objects with each others ; while 1St grads
were more as a stagz where the spectator do not understand very well what
kind of a play is to be acted, and where all the objects sesm to be pla-
ced just where theres was enaugh room ( Box S5.3,and Box 6 : contextual vs

isolated units ).

First grade girls were more concerned about units integration in a cohe-
rent whole ( 71,4 % of the girls and 28,5 % of the boys in lSt grade ).
If we compare those results with those in Box 5.3. we can notice that at
least some lSt grade girls draw visually separated units and yet they re-

lated them in whet the subject to be represented is concerned.

Concerning the units themselves, only a fourth grade girl did not repre-
sent the sun ( writing on her drawing " what a wonderful moonlight " ).
First grade preferred to represent clouds in the drawings ( 100 % ) ins-
tead of the sky surface ( 7,1 % - as it is cbvious,a children who repre-
sent both the sky and the clouds ). On the opposite 4th grade represented
more freguently the sky surface ( 71,4 % )} instead of separated units

that stood * for the clouds ( 28,5 % ).

Elements such as stars, lakes, sea, river, rain were not very popular

( Box 6 ) while mountains appeared specially in 4th grade, mostly to de-
fine land limit ( 50 % in the 4th grade, 7,1 % in the lSt grade ). Ground
line was more frequent in ot grade ( 100 % ) than in 15t grade ( 42,8 %).
If we compare those results with those in Box 5.3. and Box 6 ( isolated
vs contextual units ) , we notice a regularity between the.percentage of
lSt grade boys who draw the ground line and who related their units el -

ther visually or concerning subject. Thet regularity is true for the




other subgroups except for lSt grade girls.

75 % of the children included trees in their drawings, more frequently

dth grade ( 92,8 % ). Flowers were represented in 64,2 % of the drawings,

more freguently in lSt grade ( 78,5 % ) and in girls drawings ( 71,4 %
t
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Grass waé not very popular ( 25 % ), and was represented mostly in 1°

grade girls drawings ( 57,1 % ).

" Other elements " ( natural elements ) appeared in 32,1 % of the draw =
ings, but there was no regularity in the representation of a particular

object , so as to be necessary to include it in a separate item.

Following our instructions all the children represented persons and Fasss
in their drawings. Air animals were present in all lSt grade productions,
and 50 % of the 4th grade. Water animals were not present in any boy dre-
wing and existed in 35,7 % of the girls, more freguently in 4th grade
girls. Land animals were present in 37,7 % of the drawings, less frequen-
tly in 15 grade girls ( 14,2 % ). Unusual elived elements ( E.T., B.0.
monsters e.g. ) were present in 7,1 % of the drawings, but not in girls'.
The sun appeared with a face in 57,1 % of the drawings, more.freguently
in younger pupils as we could expect according to the theaory ( Piaget or.
cit. ) { 78,5 % of the 15t grade and 35,7 % of the ath grade),less fre -

guently in 4th grade boys ( 28,5 % ).

Pads appeared more freguently in 15t grade, specially in girls ( 71,4 % }.
Interior spaces were not present, which had also surely to do with our
initial instruction ( " draw a view " ). On the opposite smoke in the chi
mneys and T.V. eerials were present in all lSt grade drawings and in

42,8 % of the 4th grade.




Helicopters, parachutes,boats and guns were not very popular which con-

traststo our previous experience, at least in what boys drawings are con
cerned. Cars were present in 50 % of the boys, specially‘ISt grade boys.
( 85,7 % ). Planes were also present in 71,4 % of boys drawings, and

100 % of the lSt grade boys.

Words appeared in 35,7 % of the drawings, more frequently invélth grade

( 57,1 % ). Decorative elements ( hearts flotting in the air, little co-
loured spots or lines ) appeared in all lSt grade girls and no where el-
se. A great percentage of children included other elements in their dra-
wings ( 78,5 % ), but there was not a notorious consistency among thoss
extra elements, in order to make us consider worth while to include them

in separsted items.

In what the activity suggested by the drawing is concérned, 71,4 % of the
girls represented a guiet activity while 78,5 % of the boys represented -
actions.For 28,4 % of the children the activity either quiet or not ,
envolved a work purpose, ISt grade boys never represented work activity.
War activity was not as freguent as we would expect ( 7,1 % ) , althought

only represented by boys as we could expect.
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PART V

1. DISCUSSION AND CONCLUSIONS

1.1. THE OBSERVATION METHODOLCGY

Qur first initial guestion was " What 1s it important to notice when
observing children drewings? ( What fectors ?How? ), and our initiasl hypo
thesis was that it was important to notice a few points that we could in
clude in three big groups : colour, representation strategies and subject.
We presented then an cbservation grid in order to observe end register

those points.
1.1.1. RELIABILITY

The drawings were observed by two independent observers. We include the

observation grids ( appendix A and B ).

A reliability between cbservers were established and we got 88 % “or co-
lour, 86 % for representation strategies, 87 % for subject ( 87,5 % for
the whole grid ). We think that that high reliability was poséible because
both the observers participated in the ellaboration process, thus a common

language was surely improved by this fect.

Anyhow, this methodology was elleborated as a guide to understand the rele
vant factars in children drawings. Observers should always get familiar to
the literature in order to understand those factors and thus be able to

identify them accurately.




1.1.2. LIMITATIONS
Coloﬁr

In what colour is concerned, it was particulary difficult to note "lighHt™
and "dark" ( blus, green, brown ). It was sometimes hard to make & dif<=-
rence between a light blue, very strongly applied and a dark blue very sc
ftly applied ( e.g. }. That fact had surely to do with the graphic medium
we used ( coloured pencils ) and their quality which was merely averags.

We had also some problems to make a difference between noting the biggest
details and the smellest surfaces accurately, although we had determinesd

sizes beforehand.

In the whole our methodology can be used for observing drawings with cr

without limitation in the number of available colours.

We could have noticed not only if each colour was used or not, but slso
how many times and how important was its use. We decided not to use our

grid in such a way for fearing an important reliability loss.

As for contrast, we looked for contrasts and continuities in each drawing

in terms of the products. That is, we were able to notice if a colour sto-
od side by side with some other,but not iFVit was an immediate effect, by

the use of one of the colours being immediately followed by the use of

the other.

In order to know "following what sequence” colours were used, we had tc
collect drawings individually,cr asking children to note sequence themse%
ves which would be obviously neither easy nor too reliable and could in-

terfer in their productions.

In order to know "how important was each colour use "we had either to
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ellaborete a complex process of measuring or then to rely on a subjectif
measuring. We tried both those processes and: were not able to find a sui-

table reliable solution.

In what gender and grade differences for colour preference were concernsd
considering children and teachers theories, at least some of them could be
connected with that "how important is the use" thus, with the way we used

the present methodology we could not have noticed them.

We also must take in consideration that colour may differ according to the
subject. That was one of the reasons that make us fix a similar broad su-
bject for all the drawings in our present sample. For a free drawing we

can observe the colour preference, but this factor is hardly comparable in

different drawings, at least if colour is used in a realistic way.

It could be interesting to study regularities in colour preference in the
same child ( with different or the same subject ), and between groups of
children according to other variables ( socio-cultural, perscnality chara-

cteristicsSe.. ).

Colour preference and use may also be altered by the graphic medium chara-
cteristics, and that would also be an interesting point to study-regulari-

ties in colour use and preference with different graphic mediums
Representetion stratsgies

In what representation strategies are concerned, the most complicated was
to state if a particular effect suggested movement or tridimentionality.
Indeed sometimes it suggested both, either probably by chance or because
there was an intention of representing movement in a tridimentional spacs,

both those factors being important in that representation.
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We were alsc sorry we could not note ths seguence of the register, in or-
der to have a full idez of the problems that children had to face so as to
be able to draw a1l the units sharing the available space; and to have &
full idea in what extent the processes used for tridimentionzslity or move-
ment effects were intentional or if they were provoqued either by those

space occupation problems or by motor performance problems .

As we chose to note " if " a strategie was used, and not "-how often " in
each drawing, we missed some informations that could help to state diffe-
rénces: for instance planification was used as freguently in lSt grade as

in dth grade, but possibily 1St grade planificated.more objects in .each

gr=wings.

We must take in consideration that sometimes children avoid representati-
on problems, for instance separing the units or drawing simpler shapes ,
and some other times they take risks. That fact make the later drawings
looking less realistics than the formers thus indeed new solutions = had
being‘tried. That fact suggests that children who ares more to take risks,
elthought they may improve from those triels,in a first time apparently

produce " lower quality " drawings.

On the other hand, drawing simpler shapes do not mean necessarily that
children can not draw more complex ones. Sometimes, as we said in Part II,
a simple shape can suit the representation purpose, or children criterie

of exigence.

With our methodology we partially miss those nuances. For that purpose ws
could perhaps try to collect drawings individually enquiring children

ebout their procedures, or then, as some authors did ( Freeman op. cit.;
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Goodnow op. cit. e.g. ) presenting them structured representation problems
and investigating their solutions systematicly. This last process would
also enable us to understand to what extent children are able or not to
use particular strategies, when those are the only way to solve a propo-

sed problem.

Something we would alsc like to be sure is if those strategies can be
taught. Children sometimes use particular strategies in one situation,
and then seem to be unable to reproduce them elsewhere in the same draw-
ing.It can be that the first use occurs by chance, or that anly the first
use was relevant for children representation purposes, or that children
got fed up in the meantime and are any longer concerned with doing their
best (... ) but it is possible as well that children use particular stra-
tegies for particular objects representation before being able to use
that particular strategie whenever it is necessary ( for instance super -
position of a cloud hidding partially the sun is used in drawings where
all the other units are either isolated or related by the use of transpa
rences, or by deforming the units shape in order to be possible their

representation in the available space ).

We tried once to teach 8 years old children to draw a frontal view of &
corridor in order to obtain a depth effect by using perspective laws. Re-
sults suggested that children learnt what we could call " local solutions"
as well : they did learn to draw frontal views of corridors using perspes-
ctive laws, yet being not able to transfer that Knowledge / skill using
perspective for other purposes. That fact suggested that children may use
. single examples of particular strategies for particular units ( as we

saw the sun and the cloud ) without being able to generalise that strats-
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gie use. With our methodology we cen not notice such a difference.

In what motor performance problems were concermed, we are not actually
sure that all the features that we noted as motar perfarmance problems
were connected with lack of motor control. Indeed thay could be connectzd
with an extreme lack of motivation, emotional problems, visuo - perceptive
problems ... It wouk be interesting to compare groups of children in or-
der to isolate those variables from the fFormer motor performance prohle~s

in a more accurate way.

Graphic medium also raise different problems that it could be interestirg
to study in a systematic way. Teachers opinions about lSt grade preferer -
ce for markers and painting , and fourth grade complaint about the low

accuracy those grephic mediums allcw, suggest that at first drewing would

(1

be easy with thick mediums but not so when accuracy is aimed ; or =
Alschule and Hattwick(op. cit. ) referred that they serve different PUrEsS

5es .

Subject

Notation for subject was perticulary easy, but some of the elements we

were expecting were guite uncommon ( the sea, the rain, stars, rivers, r=-
licopters, parachutes, guns, boats ). By the time we ellabarated our grid,
we had seen guite & lot of children drawings and those elements were apgz-
rently familiar to us ; that was besides the reason for their inclusian. W=
can see a pertial explanation in the fact that most of the drawings thet

we had collected till then, came from primary schools in the suburbs of
Lisbon, while those in the present semple came from a primary school in

the suburbs of a smaller town, where perhaps the influence of B.D., ficti




on movies and fiction literature was not so wide. It was also a villacs

in the country , instead of suburbs near the sea, as happened in Lisbor'.

We did collect other drawings in that same primery school before, but
they were mors restricted ones ( " drew a person”, " the lady that walxs
and it rains"; or a semple of free drawings we collected by Christmas ,
and which included too many elements Christmas most probably - suggested).
On the opposite in the present sample some farm elements appeared that

were not freguent in previous samples.

Those facts suggested, as does literature, that children are somehow
influented by their familiarity with subjects or units. Geographical
situation, socio-culturel factors, specisl times of the year.., special
gvents in a recent past are surely only some of the variables that can

influence the units drawn in children drawings.

In what our methodology is concerned those facts suggested us that per-
haps we had better leave an open ended list of items for the kinds of
units drawn, thet would allow to include all the units represented in
each perticular sample; or that we might include all the elements in rs-
1évant categories, being not such much concerned about all the different
units that might appear, but rather with relevant ensembles; or finel-
ly that we could note only particular units that might interest us parti

cularly for the purpose of the study.

As we have already referred it would be specially important as well, to

get sure about children own consistency from a drawing to enother.

Representation strategies would be, according to the literature and to

what we could observe, probably the most consistent factor.
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In what colour and subject are concerned , we thought that probably
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attempt to study them, had better be more restrict ( studying special

units, cr spescial aspects of colour use e.g. ) and more systematic .
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1.2. DATA ANALYSIS

Our second initiel main question was " ( How ) do children differ in
'what their pictorial productions are concerned? ", and our initial hy-
pothesis was that differences would exist between gender and / or gracs
in what colour, representation strategies and subject were cocncerned.

We also considered the existence of some regularities in the use of sc
me of the items included in each of those three factors, for the whols
sample. Those could perhaps make a difference between primary children

drawings charecteristics and children from other levels, or adults e.z.

In what our methodology applicetion is concerned, we would._like to
Etress once more that our results must be considered having in mind tr=
limitations due to sample size, sampling procedures, data collection
procedures, data snalysis procedures as well as a not so clear theore-
tical evidence about children consistency from a drawing to another. s
will also keep in mind that the observation results were issued from
our methodology and that with different methodologies different factors
would appear, or the same factors would possibly be expressed in a dif-

ferent mannesr ( Aubin op. cit. e.g. )

With those limitations in mind we will expose the more relevant results
considering:

- how those factors appeared in children drawings

— how boys and girls drawings differed

~ how lSt and 4th grade drawings differed

We will then relate those results to teach=rs and pupils opinions abou%

gender and grece differences in drawings .




1.2.1. FACTORS VARIABILITY ( how the factors sppeared in the drawings )

Colour

We could conclude that boys and girls both in the ISt and in the ath grzzs

were guite similer in what colours choice is concerned. Colours were mos-

tly used to colour surfaces .

Instead of talking about colour preference we should perhaps talk about
colour availability and familiarity. In fact results suggest that pupils
tend to use more frequently the colours they use more often in academic
tasks , and that seems to have to do with tradition and availability :

if we want to buy a four pens set for writing, colours will be usually
black, red, blus, green. Pupils do not use red for writing since the
teacher usually do; yellow is not freguertas a pen either. QOur children
in their drawings did not use red and yellow for lines neither. Black

is often used for writing, but when drawing. pupils have the black grap-it
pencil if they want to make black lines. In the same way, if we buy a six
coloured pencils box,_ colours will be red, yellow, gresn, blue, black end
brown, the same for a six coloured markers box. If we look into & six co-
lours painting set, the most freguent ensemble till nowadays is red, ysl-
low, green, blue, black and white ( thet last colour mostly used to mix

with some other or to superpose white to another Colour) .

Fepresentation strategies

The most relevant feature of our results for the whole sample is that =11
. th . . . s

pupils ( 4 grade included ) used planifications similarly , when at

least _considering - : Piaget theory, older pupils in our sample were

expected to meke less use of that stretegie. In the same way , and acccr-—




ding to Piaget as well, we were not expecting an inferior use of trans-
parencies, comparing with planifications, neither a similitude betweer

its use by older and younger children .
Axonometric projections were not freguent , as expected, in both grades,

According to at least Luguet theory we were rnot supposed to find such zan
important number of superposition solutions, since Luguet referred they

almost only appear in grephically mature =zdults.

Subject

Besides persons and houses, as suggested , the most freguent elements in
all drawings were the sky / clouds with the sun; air animals in the air,

trees and flowers in the ground, which is guite as expected if we remsm-

ber we had suggested that children drawings were supposed to be " vigws U,

1.2.2. GENDER DIFFERENCES

CSlour

Girls ussd more freguently colours as lines, specially lSt grade; used
less freguently graphit pencil; used more frequently colours in a soft
way; used more freguently orange for a contrast / continuity with another

colour , specially ISt grade.

Boys superposed colours more freguently than did girls, specially 4 th

grade.

Representation strateéies




irls used more frequantly gradation to obtain tridimenticonality effeczts
specially 4 th grede,; they used more frequently curves to obtain a mous-
ment effect; they had less problems controlling pencil pressure on thes

paper and respecting thes units borders, specially 4 th grace.

Boys used mors freguently superposition and deformation to obtain tri -
dimentionelity effects, specially 4th grade; usad mors frequently sher -

prness in aorder toc obtain movement effects.

Subject

Girls were more concernesd about making a coherent whole in their repre -
sentations; drsw more freguently pads, decorative elesments, flowers,

grass, specially 1St grade; and their drawings were more freguently rels

[

ted to & quite activity.

Boys drew more frecuently cars, specially lSt grade, &nd planes; their
drawings showed more action, less freguently waork activity , specially
ISt grade, and more often ( yet not frequently ) games involving guns

and war intentions.

1.2.3. GRADE DIFFERENCES

Colour

Boys and girls resembled more in 15t grade than in gth grade, in wha*

colour choice is concerned.

lSt grede used mare freguently & white paper basis for their drawings

h
while 4t grade coloured the basis more frequently; they coloured surfs
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ces mare frequently by means of lining their interior while dth grade

o st .
used colour -'in & more homogensous way; 1 grade used colour in a decc-
rative way while 4Lh grade used colour in a realistic way; 1 t grade

used more freguently colours in a grong way, dth grade used colours in

a softer way, spscielly girls.

dth grade used less freguently colours for details; they used more often
g single predominant colour in their drawings ; = they toock more advan-
tage of different colour pressure in order to obtain different effects ;
they superposed colours in order to obtain different tonalities ( yet

not very often ).

Representation stretegies

lSt grade used more freguently lateral projections; they usually did not

respect natural sizes when related with different dis*ances ( gradation )
they drew units separeted from each other more freguently, having yet

problems sharing the available space with them all.

4th grade used more often obliquity, superposition, deformation and gra-
dation, in short they used & wide range of strategies in order to obtain
tridimentionality effects; they used more freguently obliguity in order
to obtain movement effects; they always related their units with each
others, showing yet less problems of space cccupation; they showed less

problems to control pencil pressure on the paper and to respect the units

borders as well as having less problems to close shapes without twisting

them. .

Subject

H




lst crade represented more often a sun with a face, as Piaget theory ( op.
cit. ) and Bord research ( op. cit. ) suggested; they drew more freguently
separated units standing for clouds while 4th grade preferred to cover all
the upper surfzce of the drawing,representing the sky; they drew mors

freguently smoke in the chimneys and T.V. aerials on the roofs, as well &

air animals.

dth grade were more concerned with a meanful coherent whole in their draw
ings; they drew more freguently a ground line, es well as mountains as
land limits, specially boys; they represented more frequently words, tre

es, rivers, as well as work activities.

In the whole our results were a fairly good illustration of Arnheim points
of view ( op. cit. ). In what colour realism is concerned our results il-
lustrate Piaget and Luguet points of views, referred in Part II. However,
at least sccording to our visual art teachers, it is questionable if co-
lour reelism is a progress in children productions, or it is rather a :
submission to a cultural conventionalism. Indeed if drawings are not sup-
posed to be photos but individual creative productions, why ~using realis
tic colours , unless when colours realism is included in the representza

tion objectives? why then considering realistic colours use a progreas?

1.2.4. COMPARING WITH TEACHERS AND PUPILS THEORIES

Colour

In the whole we got results coincident. with pupils theories:

Girls using more details ( decorative elemsnts | and girls as well as Y




grade using colours more softly and colouring biggest surfaces.

And with teachers theories: as well:

st . . . . .
1"~ .grade using colours in a decorative way, colour realism being more

freguent in 4th grade.

In what pupils and teachers assumption of grade and gender differences in
colour preferences are concerned, results were only partially coincident,
but,as we have already referred a lot of varisbles are includéd when con-
sidering a colour " lighter " or " brighter" than other, such as for ins-
tance the colours around, the strangeness of that colour on a particular
unit, the use of graphit pencil borders for a coloured unit ... As we ha-
ve referred as well,pupils and teachers were perhaps more concerned with
the extent of the use of those colours, when they referred their popule-
rity, and we did not note extension differences with our methodology. Or
finally either our results occurred by chance or pupils and teacher were

making over gens¥zlisations, or both...

Representation strategies

In the whole we got results coincident to pupils theories:

lSt grade drew things " flat " and did not respect objects size, they
showed less motor control when drawing and they drew less well organised

drawings (units isolated , problems with their relatedness ) .

And with teachers thszories as well:

. th .
Girls and 4 grade being better performers; girls apparently taking mo-

th . . \ . .
re care; 4 grade producing better and wider tridimentionality effects.




Our results were not coincident with pupils theories in what lateral pro—
jection wider use in dth grade wasconcerned. But we think that pupils
’

meant human profile when they referred " as viewed by one side ", and iIn

our item we ncted every lateral projection and not only feaces'.

Subject
We got results coincidents to pupils and taschers theories:

Girls drawing more freguently decorative cbjects and boys drawing more
freguently cars and planes; end lSt grade drawing the ground line less

frequently.

And to t=achers theories in what colour choices are more alike in lSt
grade than in dth grade; in what other factors are concerned that regu-

larity was not easy to state .

The results that we have just discussedbsuggested that on the whole our
methodology of observation was reliable and adequafe both to describe
children solutions at representation problems and to state gender and
grade differences in problem solving, that on the whole agreed to the li-

terature and with pupils and teachers theories.

With all the limitations of that methodology application it is not pru-
dent to be toc conclusive.Althought we could state gender differences, z=s

well as grade differences, we think that differences between younger an

(L

older children, specially in what representation stretegies are concernsc
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are the most promising field for future research.

As for contrasts betwsen different authors' approaches, we were specizlly
close to Arnheim'. Nevertheless,considering Arnheim point of view that
children would draw mostly what they £ind perceptually relevant, accor-
ding to their motor possibilities; and Piaget and Luguet point of view
that children before the ége of 8 would draw mostly what they know ebcut
the objects, we thcught ebout applying cur methodology, being specially
concerned about representation strategies,‘in a sample of primary chil -
dren deeply deaf since birth , covmparing their drawings to those fro-
non- deaf pupils attending the same grade . The point would be in what
the formers'problems in concept formation produce: differences in their

pictorial preductions, as far as ocur methodology can observe them.

For the moment we hope that we suggestsd . enough evidence that drawings
are complex products that can give informations ébout the producers way
of solving problems, and that a better knowlegde base about those reprs-
sentation problems could help to find a balance between allowing chil -
dren individual creativity devdopment and yet being able to help them .
to increase their skills of problem solving,as .well = their creativity
and their pleasure. As Dewey ( op. cit. ) referred there is no evident

reason for considering that kind of thinking envolved in drawing activity

=8 " inferior " to the kind of thinking envolved in mathematical resso -

Rig, or-any symbolization activity.
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PICTURES SOURCES:

( besides primary school children productions )

1 E - Egyptien picture, lBth dynasty ( detail )
British Museum, London, in Pijoan ( 1972 )
1 F - " Little dwarf story " ( detail )

Paul Klee 1925, private collection, in Gombrich ( 1978 )

1 G - Alaska Mask for cannibal rituals

Berlin Museum, in Gombrich ( 1978 )

2 D - Pictoe' Graphics copyright P. Arthur, Toronto

in Massirormi ( 1982 )

5 G - " Les glaneuses " ( detail )

Millet 1857, Louvre Museum, Paris, in Gombrich ( 1978 )

5 H -~ Egyptien picture " Meidum gooses ", 4thdyna5ty ( detail ) 2700 A.C.

Cairo Museum, in Pijoan ( 1972 )

6 E - Nazca tapestry ,South Americe ( detail )

Royal Museum of Art and History, Bruxelles, in Pijoan ( 1972 )

6 F - " August 1956 " ( gbjects on a table )

Ben Nicholson 1956, Calouste Gulbenkian Museum { 1987 )

7 G - " Guernica " ( detail)

Picesso 1937,Madrid Museum, in Clavell ( 1982 )

7 H - " L'Aubade "

Picasso 1942 , in Pijoan ( 1972 )




9A -

98B -~

10

11

13

13

13

13

14

16

16

F-

" Hesire Portrait " 2700 A.C.

Cairo Museum in Gombrich ( 1978 )

Bull Head { detail )

Picasso, in Arnheim ( 1975 )

" Jaime Sebartés Portrait "

Picasso 1939, Barcelona Museum, in Clavell ( 1582 )

" Le Jockey de Longchamps " ( detail )

Toulouse-Lautrec , in Pijoan ( 1972 )

" Group of Shelterers "

Henry Moore 1941, Calouste Gulbenkian Museum ( 1981 )
Central perspective

Axonometry -~ Isometric projection

Axonometry - Dimetric projection

Children usual solution

" Mystery and Melancholy in a street"

De Chirico 1914, private collection , in Pijoan ( 1972 )

" Horse races in Epsom "

Gericault 1820, Louvre Museum, Paris, in Gombrich ( 1978 )

Horse races, photoghaph

in Gombrich ( 1978 )




17 D~ " La Danse "

Matisse 1909-1910, in Franga ( 1987 )
18 C- A spiral { endless ) line

19 G- " Jockey on the beach "

Gaughin 1902 , in Franga ( 1987 )

124,
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