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ABSTRACT 

The purpose of this study was to investigate 

the effectiveness of a series of perceptual training 

and drawing lessons on the drawing behaviour 

of children of eight years of age, in year three 

classes 

schools. 

drawing 

in some South Australian middle income 

A literature 

behaviour of 

perceptual training 

search revealed that 

children is 

and drawing 

responsive 

classes, 

the 

to 

and 

furthermore that an improvement in drawing ability 

has resulted from such programmes. Children 

of eight years of age were selected for two reasons. 

Their dr~wing development has generally 

schematic, which means that a certain 

become 

degree 

And 

eight 

of 

in 

stereotyping 

addition the 

is used in 

perceptual 

their drawing. 

development of 

year olds is considered by many perceptual theorists 

to be sufficiently advanced for a series of training 

lessons. Also as a result of perceptual development 

children of eight 

in a drawing 

of objects or 

years 

test 

models 

of a$e are able to participate 

which involves the drawing 

based on the observation 

of such objects or models. 
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A pretest-posttest control group design 

was used in this 

with 

study. The experimental and 

control groups 

sample 

randomly 

were selected from a sufficiently 

large of schools. groups selected 

were assigned to 

study. 

The 

be experimental or 

control groups in the A Salome modified 

drawing test was administered to each experimental 

and control group in the study. This drawing 

test which consisted in the subjects being required 

to draw three objects, was administered as· a 

pretest and a posttest to all groups by the researcher. 

The experimental groups received a 

which consisted of six weekly sessions 

treatment 

involving 

perceptual training and drawing exercises. The 

control group continued with their normal art 

lessons with their class teacher. The test drawings 

were scored by three judges on a Salome modified 

rating scale. A scoring procedure was devised 

so that the judges were unaware whether the drawings 

to be scored were pretest, or posttest, 

group or experimental group. 

The 

on 

following 

i:he drawing 

programme: 

statistical 

scores 

at-test for age 

ii 

tests were 

using an SPSS 

control 

conducted 

computer 



a t:-test to 

a significant 

scores of the 

groups. 

determine 

difference 

experimental 

whether 

between 

and 

there was 

the 

the 

mean 

control 

an analysis of variance to determine 

difference there was a significant whether 

between the gain scores of the 

and control groups. 

and Pearson Product Moment 

experimental 

Correlation 

Coefficients for rater inter-reliability. 

All statistical tests demonstrated that the experiment-

al groups gained 

drawing scores. 

significantly 

All statistical 

higher 

tests 

results as the O.Os , level of significance. 

The implications for 

practice of teaching 

curriculum 

drawing in 

design, 

primary 

posttest 

produced 

and the 

schools, 

are that interventionist drawing programmes of 

the kind used in ~his study do aid drawing development. 

Drawing is a basic skill in art, thus a perceptual 

drawing programme training and 

development will also improve 

artistic expression. 

iii 

which aids drawing 

other modes of 
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CHAPTER 1 

INTRODUCTION TO THE PROBLEM 

Introduction to the Problem 

This study is concerned with addressing the problem 

of how children learn best to draw. Drawing 

development 

children. 

is a natural 

Moreover 

process for almost all 

through the stages 

the 

of 

children 

drawing 

universally 

development, 

pass 

from 

scribbling 

images. 

or . less 

to production 

The representational 

naturalistic depending 

of representational 

images are more 

on the drawing 

ability of the child. 

The term 11 drawing 11 is being employed in this 

study in the sense in which it was used by Mendelowitz 

(1967:8) who ·defined it as: 

Those forms of graphic notation 
in which an image is obtained by 
marking upon a background. 

One aim of this study i~ to bring drawing back 

into focus, as a valid component of the art curriculum. 

Instruction in drawing technique and even frequency 

in drawing have been overlooked in recent years 

in the primary school. All children should be 

1 



encouraged to 

school 

draw; and teachers, especially 

encouraged primary teachers, should 

Educators 

be 

to let children 

skills 

draw. advocate the 

oral 

which 

cognitive 

language and 

of 

number, 

reading, written and 

but graphic skills, 

also have a cognitive and perceptual element 

have ali but been forgotten. 

The expression art movement which 

is 

self 

perhaps 

Viktor 

most well 

through 

known through the writing _; 

of Lowenfeld, espoused the belief 

through 

that 

art. children should be free to create 

Such artistic creations were claimed to represent, 

for example, the thoughts and feelings of children. 

that when children Lowenfeld ( 197 5 ': 93) believed 

were free to -create art from the materials provided 

by a sympathetic teacher, creative self expression 

would 

then 

result. This 

cause children 

form of 

to grow in 

expression 

their 

would 

artistic 

development and progress through the stages of 

art development that Lowenfeld charted. 

The 

had 

of 

self expression 

implications for 

art cu~r±culum 

and crea ti vi ty 

the design of 

in the primary 

movement has 

the content 

school. One 

result is that painting with large brush strokes 

2 



and in bold colours, an activity believed to 

be conducive to self expression, has flourished 

at the expense of drawing. However children 

of eight years of age are ready for instruction 

in art using finer materials. 

Wilson and Wilson have argued that there are 

two kinds of children's art which they 

to as· "sch o o 1 art 11 and II s po n tan e o us art" • 

referred 

School 

a.rt, they have claimed, is- characterised by those 

bright tempera of subject matter large 

that 

the 

is frequently 

paintings 

suggested to the child by 

of teacher or The subject matter 

such paintings 

parent. 

usually 

special 

covers topics that include 

the family and events. Spontaneous art, 

however, is depicted by Wilson and Wilson as 

art that is based on the child's own desire to 

create. Spontaneous art usually consists of 

pen and pencil drawi ngs. Wilson and Wilson have 

also claimed that spontaneous art is based on 

children's 

for example 

experi e nces 

films, 

with the 

television, 

popular media, 

comic books and 

the current media heroes. 

Wilson and 

t a n eo us- art. 

Wilson have a clear~preference for spon

The differenc~s;·b~tween th~ two a rt forms 

3 



is devel6ped bel~w by Wilson and Wilson: 

School art is viewed by adults as 
an importartt creative and learning 
activity, whereas the tiny, sometimes 
rag g e d y , s p on t an e o us d r a wi n.g s a r e 
dismissed by many of the same adults 
as mere play. School art is seen 
as educational; it meets adult 
conceptions of what child art should 
be. · On the other hand, spontaneous 
art, which is seen as less colourful 
and less visually compelling, meets 
few adult expectations. 

(1982:XV) 

This distinction made by Wilson and Wilson between 

school art and spontaneous art, is a valid one. 

However we 

prolific 

deplore 

drawers 

the 

who 

and furthermore that 

school produced out of 

if more children were 

that it is mostly fact 

produce spontaneous art, 

is this spontaneous art 

time. We believe that 

given practice in drawing 

which involves an introduction to the skill component 

in drawing, then this gap between school art 

and spontaneous art would close to some extent. 

The emphasis on art as a mode of self expression 

is valid, so long 

express 

taught 

example 

themselves 

otl)-er modes 

in written 

as children do learn how to 

graphically. Children are 

of expression at 

language children 

school, 

learn 

for 

how 

to express themselves via the written word. 

4 



Moreover 

beyond the 

this is a 

school years. 

skill practised 

However graphic expression 

is not 

by many 

a skill 

beyond 

or 

the 

mode of expression utilised 

school years. This lack of 

easy access to visual expression, and indeed 

cess~tion of a~tistic expression beyond the scho61 

years was identified by the study of Education 

and the Arts. (19]7) _c;..;:;_ __ c..;;_.;:.__~_...;::_ 
conducted jointly by· the 

Council. Schools Commission and the Australia 

The report claimed that art and craft classes 

in Australian primary schools are not providing 

experiences children with appropriate learning 

in the visual arts. To cite the report (1977:79): 

Not many children emerge from such 
programs with a desire for continuing 
involvement with th~ arts ~nd still 
fewer have the confidence to make 
the arts part of their adult lives. 
Inexorably school experience has 
taught them that practice of the 
arts is reserved for a talented 
few and that it is not appropriate 
for everyone in the _community to 
express themselves through the visual 
arts or through one of the crafts. 

It is proposed that one reason why c.hildren 

cease to themselves in a visual mode 

is that 

express 

children find their manner of expression 

unsatisfying. They frequently 

period before adolesence that 

5 

find 

their 

at some 

drawing, 



f; 

for example, is not satisfying, usually because 

it has 

supports 

skill, a 

a low level 

the view that 

skill basic 

of naturalism. This study 

drawing is a fundamental 

to other artistic modes 

of expression, and that development in the basic 

skill of drawing can be asiisted via a perceptual 

training programme. 

Certainly drawing, as a part of the art programme 

in the primary school; should make a comeback. 

Thus Kendall's comment is apt (1981:9): 

Perhaps we reacted too st~ongly 
against former structured and rigid 
approaches to teaching drawing in 
that we have turned away from associating 
drawing activity with learning to 
dr~w. i child learns to draw by 
drawing, by perceiving and discrimi·nating 
about the world and the drawn symbol 
of the world. Ther~ is no need 
to return to formal instruction 
in drawing; but there is a need 
to return to the fundamental skill 
of our art form, not as an adult 
would draw, but as a child would 
draw: for sheer pleasure and communicat
ion. 

Statement of the Problem 

There is a well established link between the 

ability to draw well and the ability to perceive 

and discriminate objects in the three dimensional 

6 



world •. Nicolaides has commented on this link 

thus. (1975:5): 

Learning to draw is really a matter 
of learning to see to see correctly 
and that means a good deal more 
than merely looking with the eye. 

perceptual training and drawing programme The 

that was 

part on 
) 

employed in 

the development 

this 

of 

study 

visual 

was based ; in 

discrimination 

of line in eight year old children. Mendelowitz 

has pointed out that drawing, if taught well, 

continues to 

discriminate 

develops the 

develop 

objects. 

sheer 

the 

Thus 

ability to 

habit of 

drawing 

careful 

visually 

practice 

perception 

of objects. Let us refer to Mendelowitz who 

has argued that (1967:vi): 
\ 

it is 
well taught, 
a habit that is 
in the visual 
looking, seeing 

generally agreed that 
drawing establishes 

fundamental to expression 
arts, the habit of 
and expressing one's 

perceptions in graphic, painterly 
or plastic form. 

The perceptual training and drawing programme 

which forms the basis of this study was developed 

for the specific developmental needs of the eight 

year old. In terms of drawing development the 

eight year old is generally in Lowenfeld' s schematic 

.stage of art development which usually stretches 

7 



from seven to nine years of age. This means 

that the child is not yet drawing naturalistically. 

Rather the is using symbols or schemata 

to 

well 

represent 

known 

child 

people 

house 

or things, for example, the 

schema many children draw at 

this stage of development. Schematic drawings 

usually consist in a stereotyped outline or shape 

that is drawn repeatedly, until a more satisfactory 

schema ~s discovered by th~ child. 

-------

Several 

in the 

ready 

art educators have 

schematic 

for some 

stage 

k'ind, 
\ 

of 

of 

art programme that will 

argued 

art 

active 

equip 

' . 1 

that children 

development are 

interventionist 

these children 

with some · of the skills of, for example, drawing. 

Gardner is one such art educator who has argued 

that children up to seven years of age do not 

need much instruction in their artistic expression; 

but that at about seven years of age children's 

art loses much of its spontaneity and that a 

certain wooden quality enters the art. Gardner 

has called for some kind of teaching of art to 

children of this• age, so that what he has referred 

to as the wooden l ifeless qua l ity of children's 

art of this age might be enriched. To cite Gardner 
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(1976:108): 

Jameson 

During middle childhood a more 
active type of intervention is called 
for. Rigid exercises. are not necessary, 
but rather ones that give the child 
tools for achieving the effects 
he wants, that open up rather than 
foreclose possibilities. 

(1971:50) has iridentified seven 

or eight years as a 

similarly 

suitable period for some 

introduction to the techniques of visual expression. 

The drawing programme devised for the perceived 

needs of eight year old children, centred on 

LINE. Line was- chosen because it is both a basic 
\ 

percep.t and a basic element in drawing. · Drawing 

could well b.e described as the highly complex 

use of line. Mendelowitz has once again provided 

us with a useful definition of line (1967:287): 

Each 

line, 

Line, then is an age-old convention 
commonly used in drawing to indicate 
the boundaries of masses. It constitutes 
the essential element in delineation. 
The particular quality of a line 
and its conse~uent expressive effect 
depends upon three main factors: 
the nature of the person making 
the line, the instrument producing 
it and the surface receiving it. 

drawing session thus devised emphasised 

in the visual discrimination of line, in 
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the drawing of, and perceiving of, line patterns, 

and 

which 

in 

in 

the drawing 

turn was 

of objects via the contour, 

based on the perception of 

the contour o( the object. 

One of the aims of this perceptual training 

and drawing programme for eight year . old children 

was to improve their level of drawing. That 

there is a need to help children to develop their 

ability to draw via what is referred to as "perceptive 

observation" is stated clearly in the draft version 

of the forthcoming South Australian Art, Craft 

and Design in Schools L R-12 Curriculum Framework. 

The rationale developed for this new curriculum 

has sJ:ated that (1983:,10): 

One of the learning problems of 
the young child is the conversion 
of three dimensional objects into 
two dimensional representations 
such as drawings and paintings. 
The perceptive observation of objects 
of all sorts is the proven basis 
of developing skills· in diawing 
and painting realistically. But, 
in addition, the teacher must provide 
instruction in common skills and 
principles of · visual communication. 
Te ache ts must do what they can to 
ensure that children do not have 
to make the life-choice "I can draw/I 
cantt draw". All children have 
the potential to draw realistically 
if taught effectively. 

10 



It was these very sentiments that prompted this 

study of a perceptual training and drawing programme 

designed to assist the drawing development of 

eight year old children. 

Specific Purpose of the Stud y 

The purpose of this study was to test the effectiveness 

of a visual perceptual training and drawing programme 
-~ 

for eight year old children. A pretest-post test 

Salome modified drawing test was administered 

by the researcher to the experimental and control 

groups. This test was designed to measure change 

in the 

period of eight weeks. 

of the 

The 

subjects 

experimental 

over a 

group 

received a treatment which consisted of six weekly 

lessons, all of which centred on the theme of 

LINE. 

Theoretical Framework 

The assumptions upon which this study is based 

are as follows: 

1. That drawing ·is a "teachable'.' a:ctivity, in. the primary 

school. 

11 



2. That instruction in drawing must include p~rceptual 

training to develop powers of observation. 

3. That perceptual growth is not an automatic by-product 

of artistic growth, as was claimed by Lowenfeld 

(1975 : 37). Pe~ceptual observation and perceptual 

discrimination which aid drawing development must be 

actively taught. 

4. That the ability to translate perceptual observations 

into two dimensional representations such as drawings, 

can improve with teaching. 

S. That the wide ranging use of schemata in the drawings 

of many eight year old children marks a Ghange from 

the earlier spontaneous and highly creative childrents 

art, to the "wooden and lifelessu childrent.s art of 

eight year olds, as claimed by Gardner (1980 : 143). 

6. That it is possible to measure change in drawing 

ability. 

7. That a perceptual training and drawing programme 

will result in eight year old children producing 

richer drawings that contain am.ore accurate and 

sensitive use of line. 

12 



Delineation of the Research Problem 

This experimental 

to the procedure 

study 

used 

was 

for 

conducted according 

a pretest~posttest 

control group design. There were two experimental 

groups and one control group. 

The population selected for this study was eight 

year old subjects in year three classes, in South 

Australian schools located in a middle income 

district. Twenty schools were located in the 

middle income district marked out. These twenty 

schools were all located within a five mile radius 

o.f 

of 

a 

the 

township which is 

particular middle 

situated 

income 

in the 

district 

centre 

under 

study. 

selected 

A sample 

by the 

of three schools was finally 

researcher participation 

in the study. This sample of three was selected 

from 

were 

a sample 

selected 

of 

by 

twenty schools. The schools 

the researcher according to 

the following criteria: 

1 Willingness of the school principal in that 

school to participate in an experimental 

study of drawing development. 

2. Willingness · of the class teacher in that 

school to allow his/he r class to , ·participate 

13 



in an experimental study of drawing development. 

3. Willingness of the class teacher in the 

school to permit the researcher to administer 

the pretest, the posttest and to teach all 

the treatment lessons. 

4. That there were a sufficient number of eight 

year olds in a year three class to participate 

in the study. 

5. That the school being considered for selection 

did not have an artist-in-residence working 

at the school. 

6. That the school being considered for selection 

had a typical art curriculum and devoted 

the normal amount of school time to art. 

Once the three schools were selected to participate 

in the 

be 

study 

either 

the 

the 

schools were randomly 

schools 

assigned 

to experimental or the 

control school. 

A Salome modified pretes.t-pos t test drawing test 

was administered by the researcher to all classes 

of subjects 

was 

participating 

administered 

in the 

eight · weeks 

study. 

after 

The 

the posttest 

pretest. The drawing test consisted in the subjects 

being requested to draw three objects. 

14 
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objects 

objects 

Ferguson 

cabbage. 

selected 

were a 

tractor 

by 

rag 

and 

the 

doll 

a 

researcher as the 

clown, a model 

longitudinally cut 

test 

Massey 

green 

The drawings were done by all subjects 

on the same size white paper and with black Art line 

700 fine point felt pens. 

The experimental groups received a treatment 

between pretest and posttest. This treatment 

consisted in six we e kly perceptual training and 

drawing lessons. 

All pretest and posttest and experimental and 

control group drawings were given a code number. 
\ 

Then ;~ all drawings we re scored by three judges 

using a Salome modified rating scale to measure 

change in the drawings over an eight week period. 

The Salome modified rating scale was developed 

by the resear~her to measure the linear characteristics 

of each drawing accordin g to four ra t ing cate gories. 

These categories were: 

communicative symbol, 

closure-clarity, 

proportion, an·d 

texture. 

15 



Each drawing received a score on a one to five 

rating scale for each of these four scoring categories. 

Finally, when the total scores for pretest and 

posttest drawings for the experimental and control 

were obtained, statistical tests were subjects 

conducted. The statistical tests that were conducted 

using an SPSS tomputer programme were: 

1. a correlated t-test for age. 

2 • a 

a 

t-test to 

significant 

determine 

difference 

whether 

between 

there 

the 

scores of the experimerital and control groups. 

was 

mean 

3. an analysis of variance to. determine whether 

there was a significant difference between 

the gain . scores of the experimental and 

control groups. 

All tests were conducted at the 0.05 level of 

significance. 

Limitations of the Study 

This study does not attempt to test the effectiveness 

of a perceptual training and drawing programme 

over a wide age range of children. Rather this 

study has quite deliberately limited the age 

group under study to only those children in the 
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parti.cipant year three clas ses, who are eight years of 

age. There was a focus on the one age group under 

study, because that age group was identified as having 

a special need for a. perceptual training and drawing 

programme. In addition had the study .been designed for 

a spread of ages, then age i .tself .m.ay .have bec.ol)t,e a 

contaminating variable. 

This study is limited to testing c.hange in dra\'l.'ing 

behaviour of eight year , o-ld s . as a general .group. It is 

not possible within th e confines of this study to test 

change in dra wing behaviour acros s the range of individual 

differences of eight year olds. 

This study is further limited to testing pretest, ·post. 

test d.rawing behaviour in subjects in two experinfental 

classes and one control class. 0nlr those subjects who 

complet~d the pretest and the posttest and who attended th e 

treatment sessions were to be included in the study . 

This study is lim.i t e <l to t esting the dr a wing beha.vTour 

of subjects who at~ended schools located in mi¢dle income 

district s . 

~his study is also limited to an examination of .subjectst 

pretest-posttest drawings that were drawn with a black 

Artline 700 fine point felt pen on white p~per m.easuring 43 

centimetres by 28 centimetres. All test drawin.gs \'iere completed 
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on and by those materials, thus the introduction 

of variables to do with colour of pen, or size 

of paper were averted. 

this study is limited to 

behaviour of subjects in 

Finally 

drawing 

selected 

study of 

participant 

testing the 

the schools 

for participation in the study. This 

to the drawing 

schools 

behaviour 

in the 

is confined 

central eastern 

education distriCt of Adelaide. 

Si g nificance of the Study 

Should this _study establish, via experimentation, 

that an increase in the drawing ability of eight 

year old _ subjects does result from a perceptual 

training and drawing programme, then one may 

pose further questions. Firstly how can perceptual 

training be best conducted in the school setting? 

Secondly how can a p e rceptual training programme 

be incorporated into a primary school art curriculum? 

addition it In 

of this study 

beliefs concerning 

in children. An 

is anticipated that the findings 

embedded 

development 

should challenge well 

the nature of drawing 

interventionist drawing 
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such as 

indicate 

standard 

the programme used in this study should 

it that 

of drawing 

increase the 

old children. 

The 

on 

findings of 

the possible 

is possible to 

for eight year 

this study should have 

change in the content 

an impact 

of the 

primary school art curriculum, and on the teaching 

strategies used in implementing the art curriculum. 

Hypotheses to be Tested 

The following null hypotheses have been formulated: 

Ho (1): That there is no significant difference 

Ho ( 2): 

between 

in the 

the pretest-posttest 

experimental group, 

changes 

versus 

the control group, in respect of 

the category communicative-symbol, 

in eight year old children. 

That there is no s~gnificant difference 

between the • pretest-posttest changes 

in the experimental group, versus 

the control group, in respect of 

the category closure-clarity, in 

eight year old children. 
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Ho (3): 

Ho ( 4 ) ; 

Ho ( 5 ) : 

That there is no significaht difference 

between the pretest-posttest changes 

in 

the 

the 

the experimental group, versus 

group, in control 

category proportion, 

·respect 

in 

of 

eight 

year old children. 

Th.at there is no significant difference 

between the pretest-post test changes 

in the .experimental group, versus 

the control group, .in respect of 

the category texture, in eight 

year old children. 

That there is no significant difference 

between the pretest~posttest changes 

in the experimental group, versus 

control group, in respect of the 

all categories aggregated together, 

in eight year old chiidren. 

Definition of Terms 

It is necessary to define 

key terms are: 

perception 

perceptual training 
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communicative symbol 

closure-clarity 

proportion 

texture 

Perception. This is the process of sorting, 

organising and m~king sense of visual information. 

PerceptuaL .Training . For the purpose of this 

study Salome's definition will be applied. 

training, according to Salome (1965:19) is: 

Perceptual 

Instruction 
to observe 

which 
and 

to visual stimuli. 

develops 
respond 

the ability 
selectively 

Communicative ·symbol> For the purpose of this 

study Salome's usage of the term will be applied. 

Salome (1965:22) used the term "communicative 

symbol" to refer to the degree to which a drawing 

by a child communicates the characteristics of 

the given stimulus object. 

Closure-clarit y , For the purpose of this study 

definition will be Closure-Salome's 

clarity according to Salome 

applied. 

(1965:22) is the 

which: process of organisation in 

the 
sensitive 

closure 
to 
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Pro portion. 

Salome's 

movement found in 
the stimulus object 
parts. 

For 

usage of 

the 

the 

purpose 

term 

the contour of 
and its component 

of 

will 

this 

be 

study 

applied. 

Salome (1965:22) used the term "proportion" to 

refer to the process of conveying in the drawing 

of the stimulus object the relationship of parts 

to the whole in terms of height, width and size. 

Texture.· Texture in a drawing refers to the 

two dimensional representation of the structure 

of the surface of the stimulus object. 
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CHAPTER 2 

REVIEW OF THE LITERATURE 

Schematic Art and Perceptual Develo p ment 

Children in the schematic stage of drawing development 

have ·been chosen for this drawing programme which 

is based on perceptual training techniques. 

Schematic drawers are generally found in the 

seven to nine year age bracket. They are described 

by Lark..,. Horovitz, Lewis and Luca (1967:7) as 

drawers who abstract or simplify what they are 

and by Harris (1963:202) as drawers drawing, 

who .::,draw in an 
\ 

abbreviated fashion. Lowenfeld 

and Brittain {1975:185) have claimed that schematic 

drawings are the drawings of children's form 

concepts of objects. 

It is possible according to Mendelowitz (1954:37) 

to identif Y· children's art as being schematic 

when ther~ is evi~ence of the two main characteristics 

of 

use 

the 

is 

this. stage. The first characteristic is the 

of . a 

human 

standardized 

figure, 

the use of a 

and 

base 

formula for 

the second 

representing 

characteristic 

l~ne to indicate spatial 

relations within a drawing. 
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Both 

base 

these 

line 

characteristics, 

are, in effect 

the schema, and the 

perceptual mechanisms 

used by the child to represent a three dimensional 

object on a two dimensional surface. Arnheim 

(1972:189) in particular has that the 

schema represents an attempt to 

argued 

draw a contour 

shape somewhat equivalent to the 

The 

overall gestalt 

or shape that is perceived. base line is 

also a spatial device. It is a crude attempt _ 

by the child to represent depth relations on 

a flat surface. 

Lar_k-Horovi tz, Lewis and Luca have provided us 

with a useful description of schema tic · art ( 196 7: 7): 

The above 

In a - ·schema, outlined shapes have 
a degree of semblance to actual 
objects. Form is reduced and simplified. 
Objects or figures -are represented 
by outlined shapes which are used 
consistently, again and again, to 
designate the same objects. The 
schemata are repeated in much the 
same way as words are used. In 
this sense they are signs. 

description of schematic art suggests 

that · children do naturally have a tendency to 

draw the outline or contour of shapes, but in 

a simplified way. Therefore a perceptual training 

programme 

shO.u1d 

to 

build 

improve drawing 

on children's 

2 4 

ability 

usual 

in children 

approach to 



drawing and then train children to see the particular 

qualities of the particular objects being drawn. 

Freeman (1980:8f.f.) has pointed out that children 

draw in a schematic or stereotyped fashion~ often 

because they do not know how else to draw. Freeman's 

probe into children's drawing was a refreshing 

one. He began with the premise that drawing 

solving for children is essentially a problem 

activity. 

research 

was that 

possibly 

His 

findings 

children 

draw. 

further supported by 

in 

premise, 

experimental psychology, 

know much more · than they can 

Freeman's conclusion, once 

again 

children 

supported 

And 

by experimentation, was that 

use ·formula'e or schemata in their drawings 

because the use of such schemata are the easiest 

way children know of, to graphically represent 

three dimensional properties, 

surface. 

on a two dimensional 

Freeman considered the archetypical schematic 

drawing, 

Freeman 

the house drawn with a crooked chimney. 

rejected the conventional view that such 

a schematic drawing is an indication of the child's 

concept of a house. Rather Freeman has presented 

us with the argument that the well- known house 
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schema may in fact be the outcome of (1980:19): 

a set of easy 
which she sees no 

planning 
reason to · 

decisions 
abandon. 

Thus the easiest way to draw a house is to draw 

a square, and a triangle sitting on top of it, 

and then to draw in a crooked chimney. Freeman 

(1980:155) argued that children draw crooked 

chimneys quite because find it 

easier to draw 

simply 

lines at right 

which 

children 

angles than at 

acu.te or 

at which 

drawn. 

The use 

drawings 

drawi:gg 

oblique angles, are the angles 

a 

of 

is 

act, 

straight chimney would have to be 

schemata 

inevitable 

according 

or formulae in children's 

due to the nature of the 

to Freeman's argument. 

He wrote (1980:26): 

drawing involves a hierarchy 
the child 

by deploying 
of design puzzles which 
usually solves or avoids 
stereotyped formulae. 

Freeman added that just because children draw 

schematically when drawing 

does not mean this is all 

spontaneously 

children are 

of d:rawing. 

conditions 

Freeman 

under which 

made the point that 

children draw were 

this 

capable 

if the 

varied 

then children may not use stereotypes. He argued 

thus (1980:52): 
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The 

is 

the 

The fact that he may draw something 
always in the same stereotyped way 
does not tell us what he could draw 
under different conditions. Steteotypy 
itself tells us little about the 
elaborateness of his mental repre-
sentations of that topic. It may 
mainly tell us about his criteria 
for a passable drawing. 

overwhelming implication in Freeman's research 

that 

kind 

stereotyped 

of drawings 

or schematic drawings are 

children produce when they 

are unaided, or in the case of schematic drawers 

not shown how else to approach the task of drawing, 

That 

of 

schematic 

the form 

drawings 

concepts 

are 

held 

not 

by 

simple 

children 

indictors 

is also 

poinX~d to by· the iesearch of Golomb (1976:21,22). 

Golomb tested children from three to seven years 

of age, on their ability to draw a fully differentiated 

human figure. Most of the children w~re tadpole 

drawers which is evidenced by the fact that only 

thirty three of the children included 

the. trunk in 

percent 

their drawing of the human figure. 

However when the children were asked 

the 

of 

human figure, in the three dimensional 

play dough, seventy percent of the 

to model 

medium 

children 

included the trunk. When the children were asked 
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to construct the human figure with wooden shapes, 

the children mostly constructed human figures 

with a trunk included. 

The medium, be it a two dimensional medium such 

as paper or a three dimensional medium such as 

play dough, affected what kind of a representation 

or construction of the · human 

results 

figure the children 

produced. Golomb's suggest that there 

is an inherent difficulty for children in representing 

an object or person on a two dimensional medium 

such as paper. Moreover Golomb's findings suggest 

that the schema children use in drawings are 

not accurate indicators of the concepts of shape 

that that children. have ~ developed. She claimed 

(1976:21): 

Perceptual 

included 

There are 

occurred. 

Uniformity 
essential 
outs of 

of schema 
the to 

the 
notion 

presumed 

is an assumption 
of print
underlying 

cognitive structure, a position 
which in the light of 
becomes untenable. 

our results 

training has not traditionally bee.n 

in drawing programmes 

two explanations as· to 

First, it has been 

for 

why 

widely 

children. 

this has 

believed 

that perceptual growth has naturally occurred 

as a result of engagement in art activities such 

28 



as painting, drawing and construction. Lowenfeld 

and Brittain (1975:36) and De Fraticesco (1958:14) 

have argued for this position. However as Salome 

has pointed out (1966:27): 

there is no evidence to itidicate 
a casual relationship between 
participation in art activities 
and improved visual perception. 

The second explanation for the lack of perceptual 

content in either the art curriculum or the whole 

curriculum, is 

necessary to 

has pointed out 

that 

teach 

that 

it has not been considered 

perceptual skills. McFee 

western education does not 

have a tradition of perceptual literacy programmes. 

McFee. 

overly 

has that our western education is 

oriented, and that our seeing 

amounts 

concept 

merely to conceptual recognition. She 

wrote that (1971:54): 

studies indicate that 
in general emphasises the 
tools and leaves children's 
development to chance. 

schooling 
conceptual 
perceptual 

In studies conducted by Bruner (cited in McFee 

1971:253) it was found that children who attended 

schools where concepts were stressed, tended 

.not to use perceptual information in the~r problem 

solving. 
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l . 

Children are so imbued with a conceptual approach 

.to learning that drawing tends to be perceived 

by schematic drawers as the process of learning 

the symbols to use to represent visual objects. 

This is the explanation given by Merritt (_1965:42,43) 

for children'$ use of schemata · in their artwork. 

Merritt's argument is that children spend a consider

able portion of their school time mastering other 

symbol systems such as reading, written expression 

and mathematics, and so children believe drawing 

is yet 

learnt. 

another symbol system 

Merritt 

which 

has 

has 

argued 

to be 

that 

the _use 

In 

of 

addition 

stereotypes or schemata in. drawing 

serve the function of letting children feel that 

they lnow how t~ draw. 

Schematic art is a stage 

which is characterised by 

perceptual . devices. Drawing 

of drawing 

the use of 

development 

some crude 

is a problem solving 

process, as Freeman has pointed out, and children 

to solve the tend 

they perceive by 

drawings. 

tend to 

perceptual 

However 

rely · on 

training 

problem 

the use 

children 

schemata 

of 

of 

in 

in 

and drawing 

representing what 

their schemata in 

middle childhood 

their art because 

skills are not 

usually included in the content of· the art curriculum. 
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The Role of Perce 2 tion in the Drawin g Process 

One of the principal ways in which children. can 

be trained to draw in a non stereotyped way is 

to teach children to look closely at what they 

are drawing. 

Drawing i~ the proces~ of making marks on paper, 

or some other two dimensional surface. Tritten 

has defin~d drawing in the following way (1981:27): 

Learning to 

on training 

Drawing in the narrowest sense of 
the word means making oneself understood 
with signs. In the sense of pictorial 
representation it means placing 
the elements of graphic form_ at 
the service of pictorial statement. 

draw well d~pends to a large degree 

the eye to look clo~ely at what is 

being drawn. The ability to look closely at 

an object is an ability that is not well developed, 

or widely used, by many; be they children or 

adults. 

Hill (1966;25) an eminent teacher of drawing, 

has argued that there is an inextricable link 

between the processes of drawing and seeing. 

He has described drawing as a discipline of vision. 

However Hill believes that many people, children 
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as well as adults, do not really develop their 

perceptual skills. He has argued thus (19_65:_25): 

It is a 

Ordinarily we do not make full use 
of our faculty for seeing. An expedit
ious, computer-like response to 
visual stimuli is the normal mode; 
we read automatically, selecting 
from the numerous signs that crowd 
and demand our attention only those 
which provide information pertinent 
to our momentary needs and very 
little else. Not to exceed this 
mean level is, in effect, to suffer 
from visual poverty. We are aware 
that a tremendous quantity of knowledge 
can be gathered through direct visual 
perception, the act of seeing. 
And yet this is the -~pposite fact: 
we look, but we do not see. 

widely acknowledged fact that humans 

frequently look but do not see. Arnheim (1971:14) 

has 

he 

has 

goal 

both 

refered to as passive reception, which 

contrasts 

this 

with active perception. Hochberg 

pornted out that perception is a selective, 

directed behaviour which is dependent on 

the perceiver's attention and intention 

(1972:64): 

How one casts his gaze 
both world depends , 

knowledge and on his 
is) on the information he 

around 
upon 

purposes 
seeks. 

the 
his 

(that 

Pearson (1925:29) has devised four categories 

or levels of vision which he used to point out 

how.- d-ifferent is perceiving in daily life from 
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perceiving an object whilst in a drawing 

Let us consider his categories of perception. 

The first stage of 

identified is what 

vision or 

he named 

perception 

"practical 

class. 

Pearson 

vision" 

which is the kind of vision all humans use daily 

in 

of 

naming 

perceptual 

and classifying 

behaviour results 

objects. 

in the 

This kind 

identification 

of objects usually in three dimensiorial space. 

The second stage of vision that humans use Pearson 

called "curious vision 11 which referred to humans 

who sometimes look at objects more closely. 

A bird watcher's or a field naturalist's work 

for example · depends on the close inspection of 

objects. The third and more advanced category 

of vision Pearson described is what he referred 

to as "imaginative and reflective vision". Artists 

frequently use this kind of vision in their art 

work, for example by using a third eye or 

"mind's eye" to recall objects and events. 

the 

This 

third category of vision is not referring to 

the perception of an object in three dimensional 

space, 

third 

as were 

category 

the 

refers 

previous categories. The 

to the mental percepts 

that an artist often draws on when in the process 
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of representing a three dimensional object on 

a two dimensional surface, fof example, in drawing 

or painting. 

The final kind of vision Pearson described is 

"pure vision" which is a kind of vision very 

few humans have developed. It is a vision that 

is totally separated from practical ·vision; 

for example an artist might focus in on an arbitrary 

object and 

the 

only perceive the formal qualities 

such as linear, textural or colour qualities 

of object. kind of vision is 

a 

that 

highly selective 

This 

kind 

fourth 

of perceptual behaviour. 

It is perception of just some particular quality 

of an object in three dimensional space. 

Most children in middle childhood have not developed 

perceptual skills beyond 

and two, that is practical 

curious vision. 

Pearson's 

vision and 

stages one 

o cc a s ion a 11 y 

How 

and 

of 

viable is it to argue 

drawing programme for 

age who in Piagetian 

for a perceptual training 

children of eight years 

terms are in_ the concrete 

operations 

training 

stage 

programme 

of development? The 

utilized in· this 

perceptual . 

field study 

entails training the eye to perceive lin~ patterns 
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in visual objects, and in addition teaching children 

to draw from models or objects. Several prominent 

art educators have argued that young children 

cannot be taught to draw from models. 

Eng, for example believed th~t children are capable 

only of memory based drawing activities (1970:124): 

Children do not look at the things 
that they wish to represent, but 
draw 'them out of their heads from 
their .mental pictures of them. 
If they are ~iven a model and asked 
to draw it, the drawing is, in most 
cases very little, or not at all 
influenced by the model, instead 
they unhesitatingly follow their 
memory picture. 

Eng·' s belief is based to a large degree on 

Kers~hensteinei's well known experiment he condricted 

in 1905 in which children drew a model, full 

face, despite the fact that the model was placed 

before the children in profile. 

Goodenough, the originator of the Draw A Man 

Test replicated Eng's views~ and argued (1966:146) 

that children's drawings are. based solely on 

ideas, OT memory, not on visual cues.· Harris 

(1963:200), who revised the Dr~w A Man Test has 

argued more recently that intellectual and conceptual 

factors, not perceptual factors, "dominate the 
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production of children's drawings". 

However Lansing has pointed out that drawing 

from models and nature is a valid, and furthermore 

a highly beneficial activity for children to 

engage in. He rejects the notions of Eng, Goodenough 

and Harris, that drawing is best learned via 

drawing from memory (1976:228): 

Experience has shown that the drawing 
of,::• an\_: object:. •frem m~mtny may result in 
a slight distortion of the object. 
And, as subsequent drawings of the 
object are made from memory,. they 
tend to become more distorted in 
the direction that was taken in 
the first drawing. This suggests 
that accurate concepts of the world 
are more apt to develop if we ask 
children to draw more frequently 
from nature and less often from 
memory. 

The arguments offered by Lansing for children 

to be taught drawing via perceptual training 

are, as follows. 

Lansing (1976:228) has 

erroneous to divorce 

percept development. 

pointed 

concept 

Lansing 

out that it is 

development from 

r e ferred to the 

research of. Piaget where it · is claimed that percept 

development precedes concept development. Piaget 

claimed to have iocated three stages of perceptual 

development, all of which occurred before two 
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years of 

development, 

age. 

for 

The third 

example, 

stage 

which 

of 

spans 

perceptual 

the ages 

of one to two years, is a period when ·the child 

begins 

objects. 

to see the projective relationshi'ps among 

This means to see things in perspective. 

Howe~er children do not have a concept of perspective 

at two 

formation 

years 

of 

of age. 

mental 

Piaget claimed 

or conceptual 

that 

images 

the 

of 

perspective, and other spatial relations such 

as Euclidean relations, ate important; and moreover 

such mental images must be formed before concepts 

are formed. In fact the concept of perspective 

is uften not formed until a child is about €ight 

or nine years of age. Lansing suggested that 

the very activity of drawing objects located 

in three dimensional space helps children form 

spatial concepts. This occurs because model 

drawing from nature requires: 

Lansing is 

models 

a large amount of intensive 
eye movement (and) reinforces that 
activity. It engages the child 
in the act of physicqlly tracing 
out or reproducing his eye movements 
with his fingers. (1976:227) 

indeed 

and 

a strong 

nature, once 

advocate of drawing 

a child has the from 

manual dexterity to do so. This usually occurs 

at seven or · eight years of age. He advocated 
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(1976:228) drawing from models because it promotes 

concept development. 

Finally Lansing argued, drawing from nature and 
~ 

models, not only promotes development of spatial 

concepts such as perspective, but it also promotes 

the very activity of drawing. This octurs because 

drawing from models teaches naturalistic drawing, 

and if children d; learn to draw naturalistically, 

this tends to be a self rewarding and thus a 

self perpetuating activity. 

Rouse and Hubbard, like Lansing, support the 

notion of children drawing from models or objects. 

They have suggested 

gradually 

that children should be 

couraged to draw. from models and that 

children in the first few grades of primary school 

should draw simple concrete objects. Also these 

authors have suggested that children need guidance 

and help in the process of drawing a three dimen~ional 

object on a two dimensional surface. The authors 

have proposed that children should be 

to acquire the maximum multi-sensory 

helped 

knowledge 

about the object to be drawn. 

their suggestions (1970:18): 

Children 
touch and 

should 
handle 
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Thus there 

should also receive descriptive 
verbal information about them and 
they should be given help in learning 
to recognise the especially important 
parts of each object,_ the places 
where lines meet and change, and 
the corners. They should be given 
help in making judgements about 
the length of lines, shapes, textures, 
height, width and other cu~s which 
might make their conceptualization 
of the object more complete. 

appears to be significant support 

for the notion of training children to draw from 

models or objects. 

Princi ples of Perce p tion As App lied to a Drawin g 

Programme For Children 

How feasible is a perceptual training programme 

for children of eight years of age? Let us review 

first 

second 

acquire 

some 

the 

the 

of the mechanisms of perception, and 

stages at which children generally 

use of such perceptual mechanisms. 

(a) Some Rel e vant Perce p tual Mechanisms 

Perception 

0 f ( 1 971 : 1 3 ) : 

according to 

active 
grasping of 
abstraction, 
completion, 
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problem solving as well as combining, 
separating and putting in context. 

Arnheim's account of perception and visual thinking 

is based on the gestalt principles of forfil perception, 

principles that we associate with the names of 

Wertheimer (1923), Koffka (1935) and Kohler (1951). 

Arnheim is not alone in drawing upon 

principles to account for visual thinking. 

gestalt 

Pickford 

for example has argued that the principles 

applicable 

of 

gestalt psychology are eminently to 

the arts (1972:11): 

Although many psychological theories 
and ideas about perceptiori have 
been put forward, none has set forth 
the principles of form perception 
so clearly and in a way so significant 
for the visual arts and other arts 
as Gestalt psychology. 

The Gestaltists main principle 

small 

is that 

of 

perception 

does not consist of 

colour, but rather 

Hochburg described 

whole 

gestalt 

units 

shapes are 

perception 

light and 

perceived. 

as the 

process of perceiving (1964:83): 

whole shaped regions, set 
or bounded by their contours, 
appear the same whether they 

off 
which 
fall 

on one particular set of cells 
the retina or on another ••• 

on 
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The Gestaltists argued that perception is caused 

by the interaction of the organisational processes 

in the brain, and the relationships among the 

elements making up the stimulus. This neurological 

model of perception is based on the Gestalt principle 

of isomorphism. Pickford explained that this 

principle of Gestalt psychology is the principle 

whereby (1972:17): 

and 

the electrical dynamic processes 
in the brain are postulated as 
being c on g r ueh t w i th the con fig u rat ions 
perceived and with the movem~nts 
made in expressive behaviour. 

Hershenson (1973:188) have claimed Haber 

that the Gestalt principles of figure-ground 

perception are still widely accepted and moreover 

cent:iz.?l to the ·unders~ar/ding of shape perception. 

The Gestalt 

perception of 

laws 

shape, 

of organisation explain 

via an explanation of 

the 

the 

perception of figure on ground. An understanding 

of how perception of shape occurs is thus highly 

relevant to a drawing programme for children, 

based on perceptual training. 

The five most ~mportant laws of perceptual organisation 

according to Hoch burg (196-4 :. 86) are~-

area, proximity, closedness, symmetry and good 

continuation. 
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Briefly we shall describe what is entailed by 

these Gestalt laws of figure-ground perception. 

Area means that the 

the 

smaller is a closed region, 

the greater is likelihood that it will 

perceived as a figure. Proximity means 

be 

that 

humans . tend to group together dots ·or objects 

that are close together, thus if a grid of dots 

is arranged with horizontal proximity operating, 

then horizontal columns of dots will be perceived. 

However if a grid of dots is arranged with all 

dots equidistant from each other then the Gestalt 

law of proximity will not operate. Closedness 

means that - areas with a closed contour tend to 

be perceived as a 

With open contours. 

of closure operates 

figure 
\ 

'· 
In 

the 

more so then figures 

addition when the law 

areas of a figure not 

present will be added in to complete the figure. 

Symmetry 

figure, 

as a 

means 

then 

closed 

the 

the 

more 

more 

figure. 

continuation is one of 

symmetrical 

it tends to 

the Finally 

the most 

of figure-ground perception according 

is a closed 

be perc:,ei ved 

law of 

important 

good 

laws 

to Hochburg. 

He has described good continuation in the following 

way: 

That arrangement of figure and 
ground tends to , be seen which 
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will make the fewest 
interruptions in straight 
curving lines or contours. 

changes or 
or smooth-

(1964:86) 

Let us apply these Gestalt principles of figure-ground 

perception in a practical way. Let us consider, 

briefly, Arnheim's use of gestalt principles 

in his explanation of the development of drawing 

in children. 

Arnheim's theory (1972) of why it is that young 

children draw the way they do is d-e-ri ved almost 

wholly from gestalt principles. Initially young 
·,. 

children perceive the oved1ll shape, and as children 

mature, complexities are perceived. Ames et.al. 

(1953:204) demonstrated that young children between 

the 

that 

of 

ages 

is 

of 

they 

Rorschach 

two and 

perceived 
--~- . 

inkblots, 

four 

only 

while 

perceived globally, 

the 

older 

general 

children 

form 

of 

four to ten years noted the details of the inkblots. 

Gestalt perception involves grasping the essential 

features of the structure, Ai-nheim has argued 
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that the child's early attempts to draw the human 

are based on this principle, namely looking at 

the human head and discovering its roundness. 

Hdw does this discovery affect the drawing process? 

Let us refer to the description of the process 

offered by Arnheim (1972:160): 

seeing the shape of a human 
head means seeing its roundness~ 
Obviously roundness is not a tangible 
perceptual thing. It is not material
ised in any one head or in any number 
of heads. There are shapes that 
represent roundness to perfection, 
such as circles or spheres. Even 
these shapes stand for roundness 
rather than being it, and a head 
is neither a circle nor a sphere. 
In other words, if I want to re~resent 
the roundness of an object such 
as the head, I cannot use the shapes 
actually given in it, but must find 
or. invent. a shape that will satisfactorily 
embody the visual generality "roundness" 
in the world of tangible things. 
If the child makes _a circle stand 
for a head, that circle is not given 
to him in the object. It is a genuine 
invention, an impressive achievment, 
at which the child arrives only 
after laborious experimentation. 

The three processes in the drawing act t:hat Arnheim 

identifies are based ini tiaily on gestalt principles 

of perception. The first process involves the 

child perceiving the roundness, the second process 

involves the child finding or inventing a shape 

the to embody the quality 

third process involves 

of 

the 
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that is a ppropriate for a two dimensional shape 

medium, but at the same time representing a three 

dimensional head. This 

(1972:162) r e ferre d to as 

equivalent in a given medium". 

Arnheim's 

translate 

interpretation 

a perception 

of 

of 

third process Arnheim 

finding a 

how 

an 

young 

object 

"structural 

children 

in three 

dimensional space to a two dimensional r e presentation 

is very helpful in our understanding of how p e rcept ual 

training aids drawing developmen t. 

Let us consider the findings of another psychologist, 

Attneave, whose work in of perception 

' is highly relevant 

the 

for 

field 

the formulation o f 

a perceptual traini ng and drawing programme. 

Attneave has c ontribut ed significantly 

understanding of 

a ges.talt 

as an 

proposed 

framework, 

information 

that we 

percept ion. 

he has 

handling 

have three 

Working 

classified 

process. 

ways of 

to our 

within 

perception 

Attneave 

handling 

visual information, that is by sorting, by rejecting 

and by classifying. In addition Attrieave claimed 

that since most of the incoming perceptual stimuli 

is. more than the perceptual a~paratus can handle, 
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then much 

Redundancy 

incoming 

redundant 

of 

is a 

that 

key 

perceptual 

because it 

information is redundant. 

notion for Attneave. Most 

information is declared 

is predictable, due to 

homogeneity of shape or colour. Attneave 

this perceptual process thus: 

described 

It appears likely that a major function 
of the perceptual machinery is to 
strip away some of the redundancy 
of stimulation, to· describe or encode 
incoming ififormation in a form more 
economical than that in which it 
impinges on the receptors. (1954:189) 

Redundancy in visual 

factors. 

stimulation can be accounted 

for by two 

Attneave (1954:186) is 

of h6mogeneous colour, 

The 

the 

and 

first, according to 

presence of an area 

the second factor is 

the presence in a contour of homogen.eous direction 

or shape. Attneave (1954:184) established, via 

experimentation that the amount of maximal perceptual 

information is contained along the contours of 

objects, and especially at the places where contours 

change colour, shape or direction. 

This finding was replicated by Zinchenko (1960:53) 

who 

three 

were 

examined 

to 

asked 

six 

to 

the eye movements of · children from 

years of age. When the children 

examine an unfamiliar design the 

six year olds looked at the contours of the design 

and the distinctive features that occurred along 

the contours. When the children were asked again 
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to look 

that the 

at one 

children 

along the contours. 

Attneave's finding 

of the 

looked 

is 

designs, 

only at 

supported 

Zinchenko 

the main 

also by 

found 

shapes 

and 

the 

good 

Hershenson (1973:193) who pointed out 

Haber 

that 

gestalt grouping laws as 

continuation 

such 

and· 

similarity, 

proximity 

operate when there is a high degree of internal 

redundancy in a figure or elements of a figure. 

Hoch burg and McAlister ( 1953: 364) studied the 

notion of- figural "goodness", which means a figure 

that posses~es a high degree of redundancy; and.tested 

the effects such a figure might· have on perceptual 

organisation. Subjects were shown four outline 

drawings and they had to rate whether the figure 

was seen as two dimensional or three dimensitinal. 

The most 

seen as 

symmetrical figures were most 

two dimensional. This result 

frequently 

suggests 

that simple figures are organised by the perceptual 

system according to 'their information content. 

Hochburg 

simple 

and Brooks 

line 

dimensional 

drawings 

or three 

(1960:354) tested 

would be perceived 

dimensional. They 

whether ' 

as two

measu:red 

picture complexity a cco r ding to the number of 
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lines, angles, crossings, inside corners and 

so on. They found that as picture complexity 

increased the · two dimensional line draw,ings were 

petceived as three dimensional objects. 

Attneave's finding that perception occurs along 

the contours of an object, and at points of max1.ma1 

information such as places of change in colour, 

shape or direction is a finding highly relevant 

for art educators who are training young children 

to look at models for the purpose of drawing 

such models. Attneave's and Hochburg's and McAlister's 

notion that redundancy aids perceptual organisation 

is a useful 

when teaching 

object to be 

out points of 

finding 

children 

for 

to 

drawn, the 

art 

look 

teacher 

educators. Thus 

closely at an 

needs to point 

non-redundant visual information, 

as points of high perceptual information content. 

Finally, reference needs to be made to the fact 

that adults and children have different ways 

of perceiving. Research by H. Wi tkin and associates 

(1962:35) 

individuals 

dependence 

established 

into perceptual style established that 

operate on a field independence-

continuum. Ensuing research studies have 

that one aspect o":E •field :independ e nce 

i s t he ability to s e pa rat e or disemhed objects 

from their ba c k g round, whil e o n e as pe c t o f field depen

dence is the 
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inability to separate objects from the surrounding 

In terms of perceptual style Witkin visual field. 

established· that field-independents tend ~ to be 

~nalytic in the~r perceptual style, wh~le fieltl-dependents 

tend to be global in their perceptual style~ 

Some of the main perceptual mechariisms and theories 

have been reviewed above. The gestalt laws and 

gestalt mechanisms of handling perceptual information, · 

and Attneave's theory of maximum perceptual information 

being 

and at 

contained 

points 

along the 

of colour, 

contours 

shape and 

of objects 

direction 

change have implications for a perceptual training 

and drawing programme for children. What such 

theories suggest, in part\ is that it is possible 

to · train the eye to perceive the visual information 

along the key contours of real objects or models 

that are pre~ent for the purpose of being drawn. 

And, 

drawing 

since children in 

development / have a 

a schematic stage of 

natural tendency to 

draw the outlines of · objects, as Lark-Horovitz, 

Lewis and Luca ( 196 7: 7) pointed out, then a drawing 

programme based on con tour. identification appears 

to be a valid approach to a perceptual training 

and drawing programme. 
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However, what needs to be clarified is the level 

of perceptual development that children of appro~i~ate

ly eight years of age have attained. 

(b) The Develo pment of Perce p~ion in Children 

Children develop a systematic approach to perceptual 

exploration and search at about six years of 

age, 

in 

according 

perceptual 

to Piaget 

behaviour 

(1969). 

occurs 

This 

when 

change 

Piaget's 

Concrete stage of concrete operations is reached. 

means that children can reason in operations 

concrete situations. This important development 

in perceptual growth, namely the capacity 

details, 

to 

attend 

called 

to, and 

"perceptual 

perceive 

activity" 

relevant is 

by Piaget. Vernon 

has des c r i bed . '! p e r c e pt u a 1 act i vi t y " as- ( 1 9 7 6 : 7 4 ) : 

This 

the systematic direction of 
attention to significant aspects 
of figures and their orderly perception. 

Younger children wander about or 
centre on certain features, neglecting 
the remainder. But older children 
direct their gaze intelligently; 
they understand what to look for, 
searching systematically until they 
have observed and related significant 
aspects but disregarding or passing 
quickly over unimportant details. 

ability to in purposive perceptual 

exploration and 

engage 

search is followed shortly after 

by the mastery of several other important perceptual 
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behaviours. Elkind et.at. 

at 

the 

of 

the 

about eight 

ability to 

the objects, 

young 

part/whole. 

children 

years of 

perceive 

and the 

Prior to 

perceive 

(1964:90) found that 

age children developed 

wholes and the 

inter-relation 

parts 

between 

this 

total 

occurrence, very 

shapes globally, 

and then at five or six years, children perceive 

or parts rather parts and wholes in alternation, 

than wholes (Elkind, 1964:86). 

The inability of young children under the age 

of .six or seven · years to engage in what Piaget 

has termed. "perceptual activity'' has been studied 

by 

of 

monitoring 

children. 

the eye ·movements 

' Yendovitskaya · et.al. 

and fixations 

(1971) found 

that children of three or four ye~rs do not have 

.to the contours of the 

with 

ability 

their eyes. 

follow 

These children mainly 

figures 

looked 

at parts of the contour, or 

their vision on the contour. 

improvement in children of four 

could 

There 

or 

not 

was 

five 

fixate 

some 

years. 

They began to direct their attention to the main 

points 

fashion. 

missed 

of the contour, but 

Children 

some points 

seven years of age 

of 

on 

five 

the 

children 
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of looking at a contour that is similar to an 

adult's pattern of vision~ This entails selecting 

the main points on the contour, and then fixating 

on these significant points a few times. 

Young children possess 

bear 

several innate perceptual 

behaviours that some relation to drawing 

development. Hoch burg and Brooks 

that a.· child of nineteen months 

(1962:628) 

who had 

found 

been 

reared in an environment devoid of visual representat-

ions could recognise simple 

certain objects. 

line drawings as 

Gibson and Walk representing 

(1960:92) 

a 

found 

young 

via 

baby 

the 

of 

visual cliff experiment, 

approximately six that 

could . 

that 

perceive depth. Vernon (1976:71) 

months 

claimed 

figure-ground differentiation is exhibited 

in early infancy, although the ability to select 

figure from ground is developed somewhat later. 

All these innate perceptual behaviours aid children 

in translating their perceptions .· into representational 

structures 

drawings. 

there is 

children 

at which 

which 

But as 

become 

Vernon 

manifest 

(1976:67) 

a discrepancy between the 

can discriminate 

children can 
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Drawing shapes such as a di~mond requires detailed 

perception and . the ability to draw oblique lines 

and 

drawn 

angles. 

until 

Often 

seven 

the 

years 

diamond 

of age. 

shape 

In 

cannot be 

regard to 

this time lag between the ability to discriminate 

a shape and the ability to graphically represent 

the same shape, Vernon commented (1976:67): 

Thus the age at which 
able to copy shapes 
usually greater than 
wh~ch they can discriminate 

addition mention must be made 

children 
correctly 

the age 
them. 

of the 

are 
is 
at 

loss In 

of perceptual information in the translation 

process from three dimensional perception 

a two dimensional drawing. One of 

reasons cited by Vurpillot (1976:327) 

the 

for 

the 

to 

chief 

this 

still loss of information in a drawing is 

developing motor corttrol of the very young child. 

Another reason is that a child i n the schematic 

stage, for example, is still devising representational 

strategies such as the base line to convey the 

spatial relations of a 

on a two dimensional 

the loss of perceptual 

three 

surface. 

dimensional 

However, 

information 

inherent problems facing a child 

due 

when 

Vurpill~t comments (1976:327): 
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Vurpillot 

Of course, perception itself is 
certainly infinitely richer, and 
the amount of information lost in 
the passage from perception to represent
ation is very great, but it is reasonable 
to assume that the child retains 
in his model what is, for him, the 
most important. 

(1976:270) has argued on the basis 

of 

that 

the findings of Pechaux and Stambak (1969) 

under seven years of do not 

appear 

into 

children 

able to integrate perceptions 

age 

of objects 

models. the drawings of such objects or 

Children 

already 

under seven years of age tended to use 

ir:i their 

evident in 

acquired 

drawings, 

the model 

two dimensional medium. 

However children of 

were found to be able 

to analyse the model 

representational structures 

and the spatial relations 

were not reproduced · on a 

approximately seven years 

to make a conscious attempt 

for the purpose of drawing 

it. P~chaux and Stambak established this change 

in behaviour by noting the to-and-fro eye movements 

children made from model to drawing. The to-

and-fro eye movements from model to · drawing serve 

as a check for children that their drawing resembles 

the model. Vurpillot (1976:271) commented that 

the richness of the two dimeniional representational 
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drawing that the child 

of 

produces depends on the 

perceptual activity the child~ The greater 

number of . comparisons between the model and the 

the drawing, the greater will be the resemblance 

between the drawing and the model. However· children 

of ·six· to seven years (Vurpillot, 1976:270) still 

spatial cannot reproduce the 

model 

three dimen$ional 

relations of the in their drawing. But 

for children of seven years and older, an attempt 

is made in drawing to depict the three dimensional 

spatial 

Vurpillot 

relations on a two dimensional surface. 

commented once again on the basis of 

P~chaux and Stambak's research that (1976:271): 

From· the 

Only the older children make a conscious 
a~tempt to construct an adequate 
model of the entire drawing, analysing 
both the parts and their relationships, 
he.nee the increased numb_er of comparisons 
between the stimulus and its reproduction. 

f.oregoing research findings cited, it 

appears that children of eight years have a reas~nably 

we.11 developed level of perceptual 

(Vurpillot, 

activity. 

By 

the 

the age of six years 1976:328) 

child is able to e~plore the contour 

in a systematic and orderly fashion. shape 

dr.awing ability is affected by perceptual 

behaviour. To cite Vurpillot again (1976:328): 
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the bulk of the data obtained 
shows that the richness of the 
representational model 
with the extent of the 
in the same way that 

increases 
exploration, 

the exactness 
the system-of this model depends on 

atisation of the exploration. 

Thus children of eight years of age possess a 

a sufficient level of perceptual ability necessary 

a perceptual training and drawing programme. for 

Let us now review some drawing programmes that 

have incorporated perceptual training. 

Studies of Perce p tual Training and Drawing Pro g rammes 

For Children 

Salome is a key researcher in the teaching of 

drawing to children via perceptual training techniques. 

Salome's research is based, in 

(1953:431) finding that it is 

children for improved visual 

part, on Gibson's 

possible 

perception. 

to train 

also established that such visual training 

Gibson 

will 

affect the complexity of children's figure drawings. 

Another 

based, 

factor upon which Salome's research is 

in an 

is Attneave's 

earlier section, 

finding 

that 

information that is utilized 

located along the contours of 

(1954), discussed 

the maximum visual 

in perception, is 

objects, and at 

the areas of colour or direction or shape change. 
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Salome(l965) tested what effect perceptual training 

and drawing instruction would have on the visual 

information content of children's drawings. 

Two fourth and two fifth grade classes were involved 

in this study, one class at each grade level 

being an experimental class, and the other class 

at each grade level being a control class. In 

the pretest and again in the posttest each child 

in the experimental and control group drew a 

table lamp, a model truck and a mounted armadillo. 

These objects were present in the classroom for 

model drawing. 

The experimental classes received eight sequential 

drawing lessons. These lessons were based on 

the teaching of two main concepts, which Salome 

specified as (1965:23): 

Salome 

(1) contour lines describe the 
their outer limits of objects and 

component parts, and 
(2) contour lines 
of information, which 
located and connected 
can be used to produce 
drawings. 

devised various ways in 

include p9ints 
if properly 
with lines, 

representational 

which children 

located contours of objects and points of maximum 

perceptual information along these contours. 
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The 

three 

drawings were 

categories, 

scored by two judges, and for 

communicative symbol, closure-

clarity, and proportion. 

Salome 

grade 

found 

children 

that 

did 

the 

not 

drawings 

produce 

of the fourth 

a statistically 

significant change in visual information content, 

but that the drawings of the fifth grade children 

did. Salome concluded that (1965:31,32): 

When - Salome 

content that 

Perceptual training relevant to 
the utilization of visual cues located 
along contour lines does increase 
the amount of visual information 
fifth grade children include in 
drawings of visual objects as measured 
by the experimental criteria used 
in this study. 

referred to the visual information 

a drawing contained he was in fact 

referring to several linear features of a drawing. 

A drawing would posses a high 

that 

degree 

drawing 

of visual 

information content if 

a contour drawn 

object being drawn. 

This means that 

in the contour 

to resemble 

linear 

would 

shape 

be 

contained 

the contour of the 

or direction change 

depicted. A drawing 

would also possess a high degree of visual information 
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content if the internal lines and patterns and 

shapes were drawn. Thus visual information content 

refers to accurate use of line in a d~awing to 

represent the object or model being drawn. 

Salome and Reeves 

training 

(1972:8) conducted a similar 

perceptual experiment to that Salome 

(1965), with the aim of improving 

of 

the amount 

of visual information in the drawings of 

and five year old children. The children 

a mean age of five years and four months 

show an improvement in their drawings .of a 

truck. 

Efland (cited Zimmerman,\ 1983:27) conducted 

four 

with 

did 

toy 

a 

series of perceptual training and drawing exercises 

with first grade children. 

the ability to discriminate 

angles, and reported that 

and house 
/ 

drawings reflected 

to perceptual training. 

Rush, Weckesser and Sabers 

He aimed to develop 

oblique lines 

the children's 

an improvement 

(1980) conducted 

and 

man 

due 

an 

experiment into the 

skills and drawing 

relationship 

ability. 

between perceptual 

Rush et.al. were 

concerned with comparing two different ways of 
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teaching 

children. 

perceiving and 

One method 

drawing 

was the 

to third 

modelling of 

grade 

the 

contours of a red tricycle. Modelling meant physically 

tracing the ccintours of the tricycle with' a hand. 

The other teaching method was showing the children 

a 

Rush 

the 

pre-drawn 

et.al. 

contour drawing of 

found that children 

produced 

the tricycle. 

who were shown 

pre-drawn dr!3-wings larger gains 

in drawing scores on the post test, than did children 

who merely saw a modelled shape of the tricycle. 

Rush et.al. concluded that (1980:10): 

the use of vi.sual examples was 
a more viable instructional procedure 
for the teaching of contour drawing 

~ to third graders than modelling. 

\ 

There has been considerable research into perceptual 

style and its effect on drawing ability. This 

strand of research is based on H. Witkin's finding 

cited earlier, that individuals have differing 

perceptual styles, w~~ch are located on a continuum 

from 

styie, 

global 

which 

to 

is 

analytic. 

also 

A global perceptual 

called field-dependence, 

means that a person is unable to perceive an 

embedded figure when it is set in a distracting 

context. An analytic perceptual style or field-

independence, means that a person can perceive 

60 



an object apart from the context in which it 

is located. 

Machover (Witkin et.al., 1962:117 et.sequ.) established 

that children with an analytic perceptual style 

produce 

to her 

more 

scoring 

sophistocated drawings, according 

criteria. Tiebout (1936:94) found 

that talented drawers are those who can visually 

analyse detail and retain the analyses for reproduction 

in their drawings. 

Grossman aimed to establish what effect perceptual 

style would have on the detail kindergarten children 

would include in their drawings of a clown. Grossman 

asked.:." the children to draw a clown marionnette 

he placed before them. Then he tested each child 

on the Figural Form A 

Creative Thinking and 

of 

the 

the Torrance Test of 

Children's Embedded 

Figure Test. 

Grossman established that 

able to more accurately 

analytic 

represent 

drawers 

a clown 

were 

in 

their drawing. Grossman concluded that (1970:53): 

this study 
ional drawing 
to a child's 
This implies 

suggests that representat
skills may be ralated 
perceptual orientation. 
that art instruction 

should include strategies which 
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develop the child's abilities to 
observe his environment analytically. 

Lovano (1970) replicated Grossman's findings 

in a study of the drawings of boys in ten classes 

ranging from grades two through to six. Lovano 

administered three Drawing Tests, a Body Concept 

Test. 

related 

Test and a Children's Embedded Figure 

The drawings were scored on categories that 

to the ability 

dependent) 

continuum. 

Drawing 

to 

The 

Tests 

across · all age 

(1970;48) 

to perceive 

analytic 

on a global (field-

an (field-independent) 

Figure Test Embedded 

yielded significant 

groups. Thus Lovano 

a child's mode of 

and the 

correlations 

established 

perceiving, 

be it global or analytic was reflected in that 

same child's drawing. 

Neperud (1966) decided to teach the elements 

of art to children and to test what effect such 

teaching would have on children's drawing. In 

addition Neperud investigated the effe~t differing 

teaching styles would on student learning. 

The Neperud 

have 

chose to study were fifth 

grade children. The teaching styles the experimental 

design: centred around were teacher centred, a 
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co-operative method 

centred teaching 

of 

method. 

teaching, 

The 

and a child 

teacher centred 

method entaLled teacher directed design of lesson 

content and direct teaching of the content. 

The co-operative method 

student-teacher interaction 

and to design the 

of teaching 

to 

mode 

plan 

of 

the 

the 

entailed 

lesson 

lesson. content 

Lesson 

student 

method 

content was based 

The 

to a large degree on 

experiences. 

entailed letting 

child-centred 

the child's 

teaching 

art . work 

in each lesson come from the child. 

The art elements Neperud isolated for 

were; bold lines, subtle delicate lines, 

teaching 

texture·, 

colour organisation, colour and its local variations, 

movement .and 

and form. 

-rhythm, 

Neperud 

linear 

taught 

perspective and 

these elements 

planes 

to the 

teacher directed class and to some extent to 

the co-operative class. 

Neperud (1966:8) found _that the children who 

were in the teacher-centred situation showed 

greater improvement in their drawing development, 

based on the scoring of crayon drawings at a 

pretest, 

conc.luded 

a midtest 

that the 

and at 

teaching 
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appears to be taught best in a teacher-centred 

situa.tion. 

Rouse and Hubbard (1970:17) pointed out that 

tactual and kinesthetic cues help children improve 

their In talking about 

drawing 

drawing. 

promotes 

addition 

drawing _development. 

the 

Rouse 

and Hubbard based this comment on the research 

of Mott (1945). They concluded that (1970:17): 

where kinesthetic, verbal and 
visual cues are included, mrire improvement 
(in drawing behaviour) is likely. 

Rouse and Hubbard also pointed out, that Trabasso's 

research demonstrated· that 

given practice in locating 

children 

visual cues 

who 

such 

were 

as 

lines:·; curves and corners, improved their performance 

on Piaget's conservation test. Rouse and Hubbard 

suggested that the link between e fficient perceptual 

performance and concept development has implications 

for the design of the art curriculum, give~ that 

there is a link between perception, graphic behaviour 

and cognition. 

Drawing is an activity that consists of two distinct 

areas, 

two 

and 

each of which is open to training. These 

elements are 

secondly the 

first l y perceptual 

sheer practice and 
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of 

in 

drawing. 

perceptual 

We have cited 

that 

many studies above 

have aided drawing 

development in 

training 

children of various ages. However 

the psycho-motor skill involved in drawing must 

not be overlooked. Drawing, 1 ike any other psycho-

motor skill such as learning to drive a car, 

requires practice. And mover over the practice, 

that is the actual drawing lessons, needs to 

be based on structured teaching. 

has reminded us that: 

Eisner (1972:158) 

Thus the 

nurturing 

To learn to write, to drive, to 
walk or to draw or paint requires 
sustained opportunities to develop 
and practice certain skills so that 
they become internalized resources 
available when needed. 

skill element in 

if children are to 

drawing 

express 

also needs 

themselves 

graphically in ways that they find pleasing. 

Pariser (1979) designed two methods of teaching 

drawing to children of primary school age, because 

he also, like Eisner, believed that the 

element in drawing 

methods 

needed to be taught. 

skill 

The 

two drawing he used were blind contour 

drawirtg and copying. 
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Pariser (1979:36) found that children in third, 

schemata fourth 

they 

and 

would 

sixth 

normally 

class 

use 

modified the 

in their drawing, when 

asked to complete blind contour drawings of classmates 

or familiar. toys. Blind contour · drawing means 

that the child who is drawing an object or person 

must not look at 

it. Pariser also 

in first, second 

the 

found 

paper whilst drawing on 

(1979:38) that children 

and third grade were aided in 

their drawing of a rhinoceros when they were 

shown a free hand copy of the Durer woodcut Rhinoceros. 

Pariser · found that the children responded 

of cues 

to 

such some paricular visual cue, or set 

as the line patterns used by Durer, and incorporated 

such patterns into their drawings of a rhinoceros. 

Pariser concluded that the teaching of sensitivity 

to perceptual cues is not sufficient for the 

production of improved 

there 

drawing. In addition, 

he has argued, must be teaching of the 

skills of dra wing (1979:40): 

technical instruction in drawing, 
be it a method such as blind contour, 
or copying from an old master, is 
always a first step the development 
of a tool which the student must 
eventually utilize for his own purposes. 
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Summar y 

Schematic drawing occurs at a stage of art development 

that is ·considered by the researcher to oe optimum 

for a 

Children 

perceptual 

at the 

training 

age of 

and 

eight 

drawing 

years 

programme. 

are still 

perceptual very keen 

development 

skills to 

to draw, and in terms of 

they possess the necessary perceptual 

be trained for improved perception. 

Some research is pointing to the fact that children's 

schematic drawings are not accurate indicators 

of 

the 

in 

children's form concepts. This 

view 

which 

that perceptual training 

drawing development in 

study supports 

is one· 

children 

way 

may 

be assisted·, and a "better" form of graphic expression 

may result. 
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CHAPTER 3 

DESIGN OF THE STUDY 

Introduction 

This study focused on LINE as it 

drawing, and on 

perception of line 

the relationship 

and the use of line 

occurred in 

between the 

in children's 

drawing. This chapter describes the research 

procedures used in the study, the instruments 

used and the hypotheses tested. 

A ·pre test-post test 

was used in this 

with 

study. 

control 

This 

group 

particular 

design 

form 

of ·experimental 

addition it 

design is highly reputable, and 

that lias a high degree in is a design 

of external and internal validity. 

A Pilot Study 

In order to determine the methodology of the 

study~ a pilot study was· carried out. This pilot 

study 

three 

was conducted 

children in 

with a singl~ class of year 

a South Australian primary 

school in the central eastern education district. 
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The purpose of the pilot study was to check the 

. appropriateness of the test instruments, to acquire 

the skills involved in administering the Salome 

( 1965) modified drawing ·test, to trial the materials 

designed for the treatment sessions, and to develop 

a rating scale to evaluate the drawings. 

The 

way. 

pilot 

A 

study 

pretest 

which 

was structured 

drawing 

required 

test 

them 

in 

was 

to 

the following 

given 

undertake 

to the 

three students 

drawings. This was followed by six weekly treatment 

sessions which consisted of lessons that emphasized 

line as a concept of art and language. Finally 

the drawing test of the pretest was given again 

at t~e posttest. 

The results of the pilot study drawing test indicated 

some improvement in the drawings of the children 

from pretest to posttest. Raw data figures showed 

that 70.3% of all drawings of all three test 

objects received a higher score at the posttest. 

As a result of the pilot study several factors 

emerged that would warrant change in the experimental 

study. The first and most critical factor was 

choice of year three class. In the pilot study 
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as it so happened, 

"young" year three 

7.8 

year 

years 

three 

at the 

classes 

the 

class, 

time 

with a 

year three class was a 

of with 

of the 

a 

majority 

mean age 

pretest. 

of seven 

Young 

year 

olds can occur in South Australian primary schools 

due to the policy of continuous admission of 

five year olds to many junior primary schools. 

Young classes are not desirable for this particular 

perceptual and drawing programme that 

the six 

training 

treatment lessons entailed. Children 

need 

is 

the 

to be at an age 

well reasonably 

age of eight years 

where the 

developed. 

are more 

drawing schemata 

Children under 

likely to reflect 

a wider spread of drawing 

nature, 

development that 

than children 

may 

aged be preschematic in 

eight years or over (Mendelowitz, 1954:37). 

Therefore the kind of treatment lessons in this 

study are not relevant to their needs. So it 

was decided for this study to use children whose 

ages were predominantly in the eight year old 

range, namely in some year three classes in South 

Australian primary schools. 

The second factor that the pilot study highlighted 

was the c~lour of felt pen used by the children 

in the treatment lessons. Black felt pens were 
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used by the 

as well as 

subjects 

in the 

in the pretest and 

treatment sessions. 

posttest 

At the 

end 

that the 

the 

use 

pilot study 

of the same 

the reseacher 

colour pen for 

concluded 

pre and 

posttesting, as well as for the treatment sessions, 

appeared to foster an 

subjects. 

element of boredom on the 

part 

study 

and 

felt 

of the It was decided 

to retain a black felt pen for 

post test, but to 

pen throughout 

allow 

the 

the use 

treatment 

of 

for 

the 

the 

pre 

coloured 

sessions. 

The retention of one colour pen for~pre and posttest 

was considered necessary to reduce the influence 

of colour when scoring the drawing. 

The 

the 

the 

as 

doll 

third 

pilot 

test 

factor 

study 

objects. 

materials for 

clown, a 

which emerged as a 

was the feasibility 

result 

of one 

The 

the 

three 

drawing 

test 

test 

Massey Ferguson 

objects 

were · a 

tractor 

of 

of 

used 

rag 

and 

a textured cane 

model 

fan. The can fan was originally 

chosen because it contained a colourful textured 

pattern. However the researcher decided to delete 

the use of the cane fan in the experiment beca use 

the internal texture pattern seemed to be more 

complex than the subjects were capable of assimilating 

and reproducing. The cane fan was replaced by 
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a longitudinally cut green cabbage as the third 

test material for the drawing test. 

The fourth factor that emerged from the pilot 

study was to do with the administration of the 

posttest drawing test. The researcher preceived 

some reluctance on the part of the subjects to 

draw the three test objects again in the posttest. 

Therefore the researcher realised that in the 

experimental study she would need to find a way 

of motivating the subjects to participate enthusiastic

ally in the post test without introducing contaminating 

variables. 

The fifth factor that became evident in the scoring 

of the pilot study 

the reliability of 

Salome drawing test 

scoring system to 

category. 

were not 

Salome's 

available 

drawings 

the rating 

(1965:21) 

score each 

scoring 

to the 

by the judges was 

scale used. The 

used a five point 

drawing for each 

categories 

researcher. 

which 

applied 

only to the scoring of the drawings of his three 

test objects, the table lamp. the toy truck and 

the mounted armadillo. The researcher did not 

have available a clearly stipuiated point by 

point scoring s yst e m from point one to point 
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five, for the scoring of the pilot study drawings • 

The . researcher concluded that there may have 

been 

due 

some error in the scoring of the drawings, 

to the imprecise five point scoring scale 

used. The researcher also concluded that a clearly 

defined point by point scoring system would have 

to be developed for the study. Such a. scoring 

system would constitute• a Salome modified rating 

scale of drawings. 

Preparation For, And Conduct 

Test 

The main preparatory features of 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

selecting the population 

selecting the sample 

obtaining 

the study 

the choice 

t e st 

the drawing 

(a) pretest 

permission 

of objects 

test 

(b) posttest 

Of , The Drawin g 

this study were 

to conduct 

for the drawing 

(vi) 

(vii) 

the development of a rating scale 

the treatment 

Let us cons i der each of the aspects of the study 

in detail. 
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(i) selecting the po pulation 

Schools in the central eastern education district 

of the Adelaide metropolitan area were used for 

this study. This particular education district 

covers a variety of socio-economic neighbourhoods. 

in the study To minimise the 

being drawn from 

subjects 

of the 

selected. 

from a 

central 

This 

efect of subjects 

differing 

particular 

socio-economic 

middle 

groups, 

eastern education 

income sector 

district were 

was done selecting schools· 

for possible inclusion in 

by 

the study that fell 

within a five mile radius of Stirling, the township 

of this middle income locale. 

Subjects from ·middle income socio-economic backgrounds 

were sought ·for two reasons. Firstly, children 

from middle income families tend to be more perceptual 

ly ready -at school entry age than do children 

from working class 

1971:191) found that 

families. 

social 

Covington (Mc Fee 

class background 

did affect perceptual development in children 

Therefore a perceptual 

is more likely to 

at the age o.f 

training of 

succeed with 

school entry. 

line programme 

children of middle income socio-

economic 

chosen 

background. 

for this study, 

Secondly, 

a felt 
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that 

be 

children from 

more accustomed 

middle 

to using 

income 

both 

families 

at home 

may 

and 

school, whereas children from working class families 

may not have as much access to felt pens; due 

to the cost of the pens, and the fact the felt 

pens run out. Thus an attempt was made to control 

for the novelty factor of the drawing tool by 

using only subjects from middle income neighbourhoods. 

(ii) selecting the sam p le 

Selection of year 

study 

There 

mile 

was 

were 

radius 

carried 

twenty 

marked 

three classes for use in this 

out in the following manner •. 

schools situated in the five 

out for possible selection. 

Several schools were eliminated because . they 

number 

three 

were small ;;;chools with an insufficient 

of year three enrolments, and these year 

children were in composite year three-fbur ~lasses. 

Some 

year 

other 

three 

schools 

classes 

of eight year olds. 

because it had 

were 

had 

eliminated because 

an insufficient 

their 

number 

Another school was eliminated 

an artist-in-residence working 

at the school. Therefore this school was not 

considered for selection because it had an atypical 

art programme. 
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The researcher then visited the principals of 

several other schools in the district. These 

sch o o 1 s were both s ta t e sch o o 1 s an d pr i v a t e sch o o 1 s • 

She outlined the nature of the proposed perceptual 

training and drawing programme and requested 

to use a year three class that contained a majority 

of eight year old children. In seletting schools 

researcher questioned to participate 

the principal 

in the study, the 

of · each school about the school's 

art curriculum, because primary schools which 

devoted the normal amount of school 

study. 

time to art 

were being sought for the 

did 

The principals 

of two 

three 

study. 

other 

classes 

Finally 

participate i.n 

schools not wish 

to participate in an 

three schools · were 

the study. These 

their year 

experimental 

selected 

schools 

to 

each 

had a year three class that contained a majority 

of eight year old children. 

Once the three schools were selected 

lines of the criteria outlined above, 

along the 

the three 

schools were randomly assigned to be the experimental 

schools or the control school. 

The number of schools involved in the sample 

then was three. This sample 6f three was s elec t e d 
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from a population of twenty year three classes 

~n schools in the district. 

Details of Sample 

The sample contained three classes of predominantly 

eight year old subjects. The 

in the sample was seventy one. 

number of subjects 

There were forty 

nine ·experimental subjects from two classes in 

thE! sample. This consisted of twenty nine subjects 

from school A, 

B. There were 

and twenty sub j e ct s f r om sch o o 1 

twenty two control subjects from 

one class in the sample, namely school C. 

There were five more subjects in the study at 

the pretest stage, but· one subject moved to another 

school and fou_r subjects were absent at the posttest, 

thus the number of subjects was reduced from 

seventy six to seventy one. 

The distribution of ages, taken at July 1st., 

1983 was eight years to eight years and eleven 

months in schools A, B and c. The exact distribution 

of ages ;i.s shown on Table I. 

Even though on l y subjects of eight years of age 

were s elected for th e study, the possibility 
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EXPERIMENTAL 

EXPERIMENTAL 

CONTROL 

TABLE I 

AGE DISTRIBUTION 

SCHOOL 

A 

. B 

C 

NUMBER OF 
SUBJECTS 

29 

20 

22 

78 

AGE DISTRIBUTION 
(YEARS) 

8.0 to 8.11 

8.0 to 8.8 

8.0 to 8.9 



remained that there would be a significant difference 

between the mean ages of the experimental and 

control group-s. A precautionary t-test was conducted 

to determine whether there was such a significant 

difference. 

The breakdown of the subjects according 

for each school is given in Table .II. 

(iii) obtaining permission to conduct the stud y 

to sex 

Permission to conduct the 

each 

study 

school 

was obtained 

from the principal of involved in 

the study. The agreement of each principal depended, 

in addition, on the agreement of the class teacher 

of each class involved, 

both to administer the 

drawing tests, and to 

to permit the researcher 

pretest 

teach 

and 

the 

the 

six 

posttest 

treatment 

lessons to each class participating in the study. 

(iv) the choice of ob jects for the Salome modified 

drawi n g test 

All drawing tests, pretest and posttest, were 

administered by the resear c her to the experimental 

and the control groups. At each drawing test 

the subjects were ask e d to draw three te~t objects. 
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BOYS 

GIRLS 

TOTALS 

TABLE II 

SEX DISTRIBUTION 

EXPERIMENTAL CONTROL 

SCHOOL 
A 

14 

15 

2"9 

SCHOOL 
B 

12 

8 

20 

80 

SCHOOL 
C 

10 

12 

22 

TOTAL 

36 

35 

71 



The choice of the 

drawing test was a 

objects 

crucial 

that were used in the 

s t.e p in the exp er i ni en ta 1 

design. Salome's drawing test 

designed 

(1965:21) 

by· Salome 

was 

a drawing test that was for 

subjects in grades four and five in North American 

schools, 

a series 

to measure 

of perceptual 

drawing ability 

training sessions. 

following 

Salome 

selected a table lamp,· a toy truck and a mounted 

armadillo as the 

Three objects were 

modified drawing 

objects 

also 

for his drawing test. 

selected for the Salome 

test in this study. However 

the objects selected for this study were considered 

to be more suited to the interests of Australian 

children, than the objects used in the original 

Salome drawing.test. 

The test 

( 1) 

(2) 

objects se l ected for this study 

a rag doll clown (height 60cm) 

a replica Massey Fergusson 

(25cm x 18cm) 

(3) a longitudinally cut green cabbage_ 

Photographs of these three test· objects 

be fou__nd on pages 82 and 83. 

were: 

tractor 

are to 

Each test object 

First 

was selected for 

object 

the following 

reasons. each i s an with which 
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children are familiar. Rouse and Hubbard (1970:18) 

pointed out that 

to draw should 

the objects children are asked 

be the objects that are closest 

to the children's simple 

The rag doll 

with which 

clown and 

children 

the 

of 

are likely to be familiar. 

and concrete interests. 

toy tractor are objects 

families middle income 

The cut green cabb~&e , 

is a common vegetable and food used in many households. 

The cut green cabbage also contained an intricate 

texture pattern and this was . a reason for its 

choice as a test object. It was chose~ to test 

how many children could see and draw the texture 

patterns visible in a cut cabbage. 

Second, 

defined 

tractor 

each test 

contour. 

contain a 

cues from which 

that 

object contained a clearly 

The rag doll clown and the 

sufficient number of visual 

to perceive the contour. They 

would pertain to Attneave's are objects 

theory that 

of locating 

perception is, in part, the process 

visual 

object. 

is to 

information 

Locating the 

operate on 

the 

along 

key 

key points of maximum 

the contour of the 

aspects ~£ the contour 

Attneave's principle of redundancy 

(1954:186) which is an impor t ant factor in perception. 
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Third, each 

and interior 

test 

parts 

object 

that 

contained both exterior 

could be drawn by eight 

year old children on a two dimensional surface, 

via lines. 

Fourth, each 

researthe'r•·, 

test 

to 

object was judged, by the 

sufficiently 

for an eight year 

be 

old to draw. 

challenging 

All children 

draw the human schemata, and many children handle 

rag dolls; thus a clown drawing should be a 

drawing that builds on, and modifies, the human 

schemata dr~wing. The tractor is a more difficult 

object 

has a 

complex 

for 

very 

set 

to draw. children 

simple contour, the 

of interior shapes 

And the cabbage 

circle, but a 

and patterns for 

children to depict via line. 

Fifth, size visibility and colour were important 

factors in the choice of test objects. Since 

the drawing test was to be administered to a 

whole class of children, the test objects had 

to be of a -size such that they could be clearly 

seen at the back of a classroom. 

clown had brightly coloured facial 

The rag doll 

characteristics 

and clothing, th e tractor had a clearly defined 

contour and parts such as wheels, steering wheel 
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and engine. The cut cabbage had a clearly defined 

texture pattern. This texture linear 

however, was a paler green than the 

pattern 

background 

green of the cut cabbage. So there was an added 

degree of complexity in the perception of the 

object presented. 

And finally, each test object contained a 

sufficient number of characteristics such that 

it would be suitable to test a particular drawing 

in terms of communicative symbol, closure-clarity 

proportion and texture. 

(v) the Salome modified drawing test 

(a) the ·pretest 

The researcher was introduced to 

on a visit prior to the pretest. In 

maintain consistency in the testing 

for the experimental and the control 

each class 

order .to 

situation 

groups and 

in the presentation of the treatment lessons 

to the experimental groups, the researcher carried 

out these tasks herself. However this does inject 

the possibility of bias. To 

as much as possible, strict 

administration 

and adhered to. 

were devised 
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The researcher administered the Salome modified 

drawing tests, pretest and posttest to each whole 

class of subjects. The class teacher had earlier 

agreed to this procedure, when the researcher 

was obtaining permission to conduct the study. 

The drawing tests were given first to the 

three class in school . A, then to the year 

class in school B, then to the year three 

in school C. 

All drawing 

administered 

in 

was 

time 

the 

felt 

of 

first 

tests, 

in the 

lesson 

pretest 

early 

after 

and posttest 

afternoon, that 

the lunch 

it was important to 

break. 

control 

because a subject's drawing 

year 

three· 

class 

were 

is 

It 

for 

done 

earlier 

from a 

in 

that 

day 

the day 

done 

may well 

the 

be 

last 

quite · different 

drawing in lesson of the 

day, when the subject is, not unexpectedly, tired. 

Early afternoon was chosen as the time for pretest 

and posttest because this was the usual time 

for art lessons in the year three classes participating 

in the study. 

Prior to the drawing test the subjects in each 

class were seated in a circle and the three objects 

sel_ected for the drawing test were held up by 
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the researcher for the subjects to identify and 

discuss, then the objects were passed around 

the circle for the subjects to look at closely, 

to touch, smell and play with. This procedure 

was devised because drawing for children should 

be a multi-sensory process, according to Rouse 

and Hubbard (1970:17). 

The subjects were seated in their usual work 

tables 

with 

for the drawing 

Artline 

test. They were provided 

a black 700 fine point felt pen 

and a piece of white paper measuring 43 centimetres 

by 2a· centimetres. 

· The 

was 

subjects 

being 

were not 

conducted, 

told that a 

Rather 

the experimental groups and in 

the 

the 

were told that 

that term to 

the 

give 

researcher was 

them drawing 

drawing test 

subjects in 

control group 

visiting them 

lessons. The 

subjects in both the experimental and the control 

classes were asked to draw the · rag doll clown 

on the paper pr o vi de d • When an object was presented 

for 

the 

drawing it 

classr.oom, 

was 

so 

displayed 

that · all 

at the 

subjects 

front 

could 

of 

see 

it. In the case of the rag doll clown the researcher 

held it, so that it could be held upright for 

all subjects to view it. 
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This· procedure was repeated for the drawing of 

.the second test object, the tractor. The tractor 

was placed on a stand on a shelf at the front 

of the classroom in a position so that all the 

subjects could see it. 

Finally 

of the 

this 

third 

procedure was 

test object, 

repeated 

the cut 

for the drawing 

cabbage. The 

cut 

so 

cabbage 

that the 

was placed on a 

texture pattern 

cut would be visible to all. 

The subjects 

closer look 

were 

at the 

told that 

clown, 

stand, 

of the 

at an angle 

longitudinal 

if 

the 

they wanted a 

tractor or 

cabbage while· drawing 

to the 

the objects, then 

the 

they 

could come out front of the classroom 

and look at it or touch it. 

The 

about 

the 

researcher was 

any 

drawing 

drawing 

test. 

careful 

produced 

to 

by 

make no 

a 

The researcher 

subject 

also 

comment 

during 

decided 

that there would be no restriction on the amount 

of paper the 

test. It was 

subjects could use for the 

felt that it was pointl~ss 

drawing 

to deny 

a subject the opportunity to take a fresh piece 

of paper if the initial marks made on the paper 

were unsatisfactory. It was thought that this 
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allowance of extra paper would not 

any 

affect the 

results 

degree, 

afresh 

of the drawing test to significant 

because children normally start a drawing 

if the initial drawing proves to be un-

satisfactory to them. 

The researcher permitted the subjects to take 

as much time as was needed to complete the drawing 

test. It 

on the 

subjects 

due to 

was decided not to impose a 

subjects whilst drawing, 

time restraint 

because some 

would 

less 

require a longer time for 

well developed· fine motor 

drawing 

skills. 

The drawing test, that is the d·rawing of the 

three objects took about forty~five minut~s to 

administer. ·There was some 

time for individual subjects; 

variation in 

the shortest 

this 

time 

taken by any subject was forty minutes, and the 

longest time taken by any subject was fifty minutes. 

(b) the posttest 

posttest test was administered by The 

the 

and 

The 

researcher 

drawing 

to each class of experimental 

control s~bjects eight weeks after the 

treatment lessons had been given 

experimental groups by 

between pretest 

researcher 

posttest. 

pretest. 

to the 

in the 

The same peri od 

three 

test. 

objects were u sed 

the 

arid 

for the posttest drawing 
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The 

the 

post test procedures 

pretest procedures 

were a 

in all 

replication of 

respects, with 

just one exception. 

of the pilot study, 

As mentioned in the findings 

the re~earcher had to devise 

a request to the subjects to induce them to draw 

willingly the test objects again at the posttest. 

The researcher devised a request that reminded 

the subjects that they had drawn the three objects, 

weeks ago, she thought that it eight 

would be fun to 

and 

draw the objects again. The 

.request was successful and the researcher detected 

no reluctance in the subjects to draw the objects 

again in the posttest. The researcher was careful, 

in framing this request, not to introduce experimenter 

bias, by indu·cing the subjects to draw a "better" 

drawing at the posttest. 

Six sample 

Appendix A 

two examples 

examples. of 

examples of 

drawings are 

test 

for 

drawings are 

the readers' 

contained 

benefit. There 

of subjects' clown drawings, 

subjects' tractor drawings and 

subjects' cabbage drawings. 

in 

are 

two 

two 

These 

not labelled pretest or post test, 

they are simply inserted for interest. 
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(vi) the develo pment of a ratin g scale 

As mentioned in the 

the researcher had 

rating scale to be 

findings of 

to develop 

used in 

the pilot study, 

a Salome modified 

the evaluation of 

the pretest and posttest drawings in this study. 

The four cri ~.eria 

devel. ope.d 

upon which this rating scale 

was are; 

closure-clarity, proportion 

us define these categories: 

Communicative symbol: 

communicative 

and texture. 

symbol, 

Let 

The degree to which a drawing by a child communicates 

the characteristics of the given stimulus object. 

Closure-clarity-: 

The closure of line which remains 

the characteristic linear movement 

sensitive 

found in 

to 

the 

contour of the stimulus object and its component 

parts. 

Pro portion: 

The process of conveying in the drawing of 

stimulus object the relationship of parts 

the whole in the terms of height, width and size. 

Texture: 

the 

to 

Textur e refers to the representation of the structure 
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of the surfa~e of the stimulus object. 

These four variables were selected for the following 

reasons. The first three are variables that 

Salome (1965:22) has tested for in 

Rush et. al. (1980:8) tested 

drawing experiments. 

for closure~clarity 

and proportion in similar drawing experiments. 

The addition of the variable of texture was made 

because texture in a drawing represents perhaps 

the most intricate use of line to represent surface 

patterns. All 

an object was 

four variables 

perceived by 

test 

the 

how accurately 

preceiver/drawer, 

how accurately the perceiver perceived the contours 

of the 

could 

object, and then 

object 

how accurately the· subject 

on paper. draw the via 1ines 

Comm uni ca ti ve_ symbol tested the degree which 

a subject could draw accurately via 

to 

lines the 

object that 

This variable 

but perceptual 

was p l aced 

tested not 

accuracy as 

in front of 

drawing 

him/her. 

ability 

Closure-clarit y 

tested the degree to which 

just 

well. 

the key po i nts of 

maximal perceptual information that are located 

along the contours of the object, (Attneave 1954:184) 

at points of shape or direction change, were actually 

perceived. 

whether these 

change were 

In addition closure-clarity tested 

points of enclosure 

drawn via lines into 

and 

the 

d i rection 

particular 
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object. Prop ortion tested the degree to which 

the part-whole relationship was perceived accurately 

and reproduced in a drawing. And texture tested 

the ability of the 

via line patterns, 

drawer to 

the surface 

perceive 

patterns 

and 

of 

draw 

the 

object. 

The rating scale that was to be used by the judges 

in evaluating the drawings, consisted of an itemised 

five point scale for each of the four criteria 

or variables listed above. Thus the judges were 

to use a twenty point scoring procedure. This 

rating scale was devised by the researcher along 

the lines of the rating scale used by Salome 

and Rush in the scoring of the drawings. Salome 

described his rating scale thus (1965:21): 

A fifteen point rating scale was 
devised by the writer to measure 
in objective terms what had been 
taught for. The scale consisted 
of three criterion categories: (1) 
communicative symbol, (2) closure-
clarity, and (3) proportion. Each 
criterion was 
describing 
drawing may 

followed by five statements 
the degree to which a 
have achieved that measure. 

The researcher devised a. similar five point scoring 

system for each category for each test object 

used in the study. Thus for example, in scoring 

the clown drawings for texture, one point was 
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allowed 

trousers 

for 

of 

drawing the 

the clown, 

patterned patch 

another point for 

the 

in 

striped leggings, 

the clown's check 

another point for 

~ie, another point for 

the check 

stipulated 

pattern 

scoring 

on the 

system 

trousers. A 

was considered 

on the 

drawing 

drawing 

drawing 

clearly 

to be 

essential· for establishing 

in rating drawings... · In 

some kind 

ad_di t ion, 

of 

such 

objectivity 

a point 

by point scoring system contributed to a degree 

of uniformity in scoring by the judges. 

The Salome modified rating scale is described 

in detail in Appendix B. 

(vii) the treatment 

The experimental 

on LINE. Line 

groups received 

was selected as 

six weekly 

the major 

lessons 

theme 

because 

programme 

of line 

line is 

it applies 

is 

a 

and to a 

basic to 

percept 

both to a perceptual training 

drawing programme. Perception 

the teaching of drawing 

in itself and also a 

because 

concept 

within drawing. All treatment lessons were planned 

to teach the subjects four things: 

(1) To improve the subject's perception 

of all kinds of line 

observation of many 

and line patterns. 

9 5 

via 

visual 

directed 

objects 

Particular use 



(2) 

(3) 

was made of the pictures in the 

Reinhold Visuals, "Line" and "Perception" 

kits. 

To 

in 

increase the 

the drawing 

fluency of 

of lines 

subjects 

via line 

patterns. 

To teach the subjects 

with a view to 

This entails 

objects 

objects. 

contour or linear outline 

the 

the 

linear relationships 

proportions of the 

internal enclosed 

to look 

drawing 

noting 

at 

such 

the 

of objects, 

that 

object, 

by 

and the 

shapes 

surface patterns 

form 

the 

line 

formed 

by line. 

(4) To develop in the subjects the ability 

to produce 

based 

objects. 

on 

linear 

the 

drawings of 

observation of 

objects 

such 

Six treatment lessons were deemed by the res~archer 

to b~ the optimum number o f l essons to constitute 

an effective treatment~ If more than six weekly 

lessons had been given to the experimental group 

then natural development itself ma y have entered 

as a variable that would account for the change 
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in the drawing behaviour of the subjects. 

The control group did not receive· the six treatment 

lessons. They continued their usual weekly art 

programme with their classroom teacher. 

The treatment lessons are described fully in 

Appendix C. 

Test Administration 

Name of Test: 

test. 

The Salome modified drawing 

The Pretest 

The pretest · drawing test was administered by 

the ~esearcher to two experimental groups and 

to one control group in Week 1, of Term II, 1983, 

in three South Australian schools. 

Time of Da y of Pretest (for all groups): 1.30pm. 

Duration of Pretest: forty five minutes. up to 

fifty five minutes. 

( 1 ) a rag doll clown The Test Ob j ects to be Drawn: 

( h e i g ht 6 0 cm ) ; ( 2 ) a model Massey Fergusson 
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tractor (25 cm X 18 cm); (3) a longitudinally 

cut green cabbage. 

Drawing Materials: white drawing paper (43 cm 

X 28 cm) and black fine point Artline 700 felt 

pens. 

Ag e of Subjects: Between 8.0 years and 8.11 

years of age on the first day of the second term, 

1983. 

Number of Subjects: 76 subjects at the Pretest; 

71 subjects at the Post test. The final number 

of subjects in the experimental group was 49, 

and the final' number of subjects in the control 

group was 22. 

Instructions Gi_ven to the Subjects by . the Researcher: 

Today I thought that we would make 
some drawings. I have brought along 
with me these three things, and 
we are going to draw them. I have 
with me, a rag doll clown, a tractor 
and a green cabbage. 

I want you all to sit in a circle 
and we will pass these three things 
around the circle, for all of you 
to have a good look at, touch and 
feel and talk about. 
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Then 

the 

the 

the 

when the subjects had finished inspecting 

test objects, which lasted about eight minutes, 

back to their tables for subjects were sent 

drawing test. 

First of all I would like. you to 
draw this rag doll clown on the 
paper in front of you. You can 
use the black pen I have given you 
for the drawing. If you want to 
have a closer look at this clown 
while you are drawing it, you are 
welcome to come out to the front 
of the room and have a closer look 
at it, or touch it. You do not 
have to do this drawing quickly. 
You may take as long as you like. 

When you have finished the clown 
drawings they will be collected. 

You have been given a fresh piece 
of paper. On it I want you to draw 
th'is Massey Ferguson tractor that 
is placed on a stand. Once again 
if you need to have a closer look. 
at, or touch, the tractor you may 
come out to the front of the classroom. 
You may take as long as you need 
to draw this tractor. 

When you have finished your tractor 
drawing, put your pen down, and 
your tractor drawing will be collected. 

You have been given a fresh piece 
of paper and on it I want you to 
draw this half a cabbage. If you 
need to look at the cabbage· more 
closely you can come out to the 
front of the classroom to do so. 
Take as much time as you need to. 

When you have finished your cabbage 
drawing put your pen down and your 
cabbage diawirtg will be collected. 
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The Posttest 

The posttest drawing test was administered by 

the researcher to the same two experimental groups 

and the same control group in Week 8 of Term 

II, 1983, in the same three South Australian 

schools. The time of day, the duration of the 

post test, the test objects used and the drawing 

materials provided were the same as for the pretest. 

The instructions given by the researcher to the 

subjects at the beginning of the test are a little 

differ e nt from those of the pretest. This variation 

was 

to 

for 

draw 

the 

the 

purpose of 

test objects 

motivating 

again. 

the 

The 

subjects 

researcher 

devised the following as a motivating introduction 

to the posttest drawing test: 

Do you remember when I first visited 
for a drawing lesson, and we 
pictures of the rag doll clown, 

you 
drew 
the 
Well, 
fun, 
again. 

tractor and the cabbage? ••• 
I thought today, just for 

we would draw those three things 

Then the instructions that followed for the drawing 

of each test object, that is, the rag dol l clown, 

the tractor and the cabbage, were an ~xact replic~tion 

of the instructions issued to the subjects in 

the pretest drawing test. 
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Total number of test drawin g s produced. 

The total 

subjects who 

number of 

attended 

drawings 

the pretest 

produced 

and the 

drawing tests was four hundred and twenty six. 

The Evaluation ~of the Drawin g s 

The evaluation of the produced 

by the 

posttest 

in 

Salome modified drawing 

by 

the 

three 

basis 

judges. The 

drawings 

test 

judges 

was 

were 

carried 

selected 

the 

out 

on 

of knowledge and 

practice 

a 

practice of 

of teaching 

in 

teaching, 

art, and 

scoring 

and knowledge and 

knowledge of using 

works of visual art. 

rating scale 

All judges were experienced 

teachers. The experimenter was one of the judges. 

of the The inclusion of the experimenter as one 

judges appeared to be an acceptable procedure 

and one that is carried out in many experiments 

involving the judging of drawing (see, for exampl e , 

Salo~e (1965:24)). 

Two of the three judges, that is the researcher 

and one 

drawings 

other judge, who scor~d 

had also scored the 

pilot study. 

Each dr a wi ng to be scored was 

as to remove any bi as in the 
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knowledge of the judges as to whether the drawing 

was pretest or posttest. 

The judges scored each 

modified rating scale, 

drawing 

which 

on 

was 

the Salome 

an itemised 

five point · scoring scale for. each of the four 

categories. The four categories were: 

communicative symbol (1-5 points) 

closure-clarity (1-5 points) 

proportion (1-5 points) 

texture (1-5 points) 

The total possible number of points a drawing 

could receive was twenty points. 

The three fudges practised 

on twenty coded clown drawings 

who completed the pretest and 

the rating scale 

drawn by subjects 

post test but who 

were 

were 

either 

scored 

under age 

by the 

or over age. 

three judges 

These 

and the 

drawings 

scores 

were compared and discussed. It was found that 

all three judges were scoring in a similar manner. 

A Pearson 

was · computed 

experimental 

of the judges. 

Product-Moment 

on all the 

drawings to 
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Reliabilit y and Validit y 

The researcher was unable to obtain reliability 

and validity statistics for the Salome Drawing 

Test. 

Hypotheses and Statistical Tests 

There are five principal hypotheses to be tested 

in this experiment, one for each criterion category 

and a general hypothesis. These are: 

Null Hypothesis (11 

Ho (1): That there is no significant difference 

between the pretest-post test changes 

in the experimental group, versus 

the control group; in respect of 

the category communicative symbol, 

in eight-year-old children. 

Alternative Hypothesis ( 1 ) 

Hi (1) : That there is a significant difierence 

between the pretest-post test changes 

in the experimental group, versus 

the control group, in respect of 

the category communicative s ymbol, 

in eight-year-old children. 
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The statistical tests 

two: 

(1) t-test, 

(2) Two-way analysis 

of pretest scores. 

The sig nificance level 

o( 
:a, 0.05 

Null Hyp othesis ( 2 ) 

conducted on (1) were 

of variance with covariate 

chosen was: 

Ho (2): That there is no significant difference 

between the pretest-post test changes 

in the experimental group, versus 

the 

the 

control group; in respect 6£ 

category closure-clarit y , in 

eight-year-old children. 

Alternative Hypothesis ( 2 ) 

H1 (2): That there is a significant difference 

between the pretest-posttest changes 

irt the experimental group, versus 

the 

the 

control group; in respect of 

category closure-clarit y , 

eight-year-old children. 

The statistical tests on Ho ( 2 ) ~ere two: 

(1) t-test, 
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(2) Two-way analysis 

of pretest scores. 

The si g nificance level 

ol.... = 0.05 

Null Hyp othesLs ( 3 ) 

of variance with covariate 

chosen wa;s: 

Ho (3): That there is no significant difference 

between the pretest-post test changes 

in the experimental group, versus 

the control group; in respect of 

the category pro portion, in eight-

year-old children. 

Alternative Hyp othesis ( 3 ) 

H1 (3): That there is a significant difference 

between the pretest-post test changes 

in the experimental group, versus 

the 

the 

control group; in respect of 

category pro portion, 

year-old children. 

The statistical tests on H0 (3) were two: 

(1) t-t.est, 

(2) Two-way analysis 

of pretest scores. 

The si g nificance level 

~x.. == 0. 05 

of variance with 

chosen was: 
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Null Hyp othesis ( 4 ) 

Ho ( 4 ) : T ha t the r e i s n o s i g n i f i can t di f fer enc e 

between the pretest-post test changes 

in the experimental group, versus 

the 

the 

control 

category 

old children. 

group; 

texture, 

in 

in 

respect of 

eight-year-

Alternative Hy pothesis (4) 

Hi (4): That there is a significant difference 

between the pretest-post test changes 

in the experimental group, versus 

the control 

the category 

old children. 

group; 

texture, 

in 

in 

respect of 

eight-year-

The statistical· tests on H0 (4) were two: 

(1) t-test. 

(2) Two-way analysis of variance with covariate. 

of pretest scores. 

The si g nificance level chosen was :o( 0.05. 

Null Hy uothesis (5 ) ( General Null Hy pothesis) 

Ho (5): That there is no significant difference 

between the pretest-post test changes 

in the experimental group, versus 

the 

all 

control group; in respect of 

categories aggregated together, 
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in eight-year-old children. 

Alternative Hypothesis ( 5 ) ( General Alternative 

Hypothesis ) 

H1 (5): That there is a significant difference 

between the pretest-post test changes 

in the experimental group, versus 

the 

all 

control group; in respect of 

categories aggregated 

in eight-year-old children. 

The statistical tests on Ho (5) were two: 

(1) t-test, 

(2) Two-way analysis 

of pretest scores. 

The si gnificance level 

o<... = 0.05 

of variance with 

chosen was: 

together, 

covariate 

As noted by Campbe ll and Stanley (1963:23), when 

one is seeking 

dr a wing makes a 

to determine 

difference to 

whether 

children's 

teaching 

ability 

to dr a w, the above hypotheses and ac c ompanying 

statistical te s ts have superior external validity 

to those whi ch simply test whether there is a 

significant · diff e rence between pretest and posttest 

scores of the experimental g roup (or some vari a nt, 

such a s compariSbn o f s uch a re~ult with a correspond-

ing result for th e contro l g roup). The r eason 
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is that pretesting can affect post testing. This 

is all the more likely when, as here, the same 

instruments were drawn in both pretest and post test. 

This point supplies the rationale for having 

a control group at all. But then the most appropriate 

test is to ask whether 

changed differently from 

the 

the 

experimental 

control 

group 

group; 

hence the 

is useful 

above hypotheses. Nevertheless, it 

to look at significant differences 

between 

formulate 

pretest 

here 

and 

a 

posttest 

suitable 

along these lines to be tested: 

Null Hypothesis ( 6 ) 

scores, and so we 

(general) hypothesis 

Ho (6): That there is no significant difference 

between pretest and posttest scores 

of eight-year-old children who have 

been administered the six treatment 

lessons. 

Alternative Hyoothesis (6 ) 

That there is a significant difference 

between pretest 

of 

been 

eight-year-old 

administered 

lessons. 

and posttest scores 

children who have 

the six treatment 

The statistical test for H
0 

(6) was a correlated 

t-test. The si g nificance level chosen was 
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ol... :::0.05 

Further Descri p tion and Justification of Statistical 

Tests 

Preliminar y Tests 

At-test to determine whether there was any significant 

difference between the mean ages of experimental 

and control groups was performed. The significance 

level chosen was o.os. The assumptions 

of normality and homoscedacity for t-tests seemed 

reasonable as ages are normally distributed in 

the population. 

The Pearson Product Moment Correlation Coefficients 

we.re computed for each pair of raters. (See 

also below, thi~ section.) 

Tests on Ho (1) - Ho____{__u 

For each of the first five null hypotheses· Ho 

( 1) Ho (5), the statistical tests required 

computation of the gain score (Campbell and Stanley, 

(that is, posttest score minus pretest 1963:23) 

score). 

whether 

Then a t-test was conducted to determine 

gain scores differed significantly between 

experimental and control groups. However, Campbell 

and Stanl e y (1963;23) have noted that it is preferable 
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to use analysis of variance on the gain 

The 

scores 

with covariate 

is some 

of 

part 

the 

of 

be 

that 

due to differences 

groups 

simple 

whereas 

in respect 

t-test · does 

an analysis 

of 

not 

of 

pretest 

the 

between 

their 

take 

score. 

total-variance 

point 

might 

the two treatment 

pretest scores. A 

this into account, 

variance/covariance does. 

(Campbell and Stanley, 1963:23.) A two~way analysis 

of variance was conducted in order to make available 

the resources of the computer programme SPSS 

(see below, this section) for computing the covariate. 

So the sex of the child was chosen as the other 

conv.enient variable and as a way of further reducing 

the variance. It turned out that an interesting 

result ensued h~re (see below, Chapter Four). 

The 

which 

internal validit y 

the · tests do 

(that is, the 

have a bearing on 

extent to 

the null 

and alternative hypotheses) of t-tests and analyses 

of variance, especially with a large number of 

degrees of freedom as in this study, is well 

known. These tests are quite robust at thes e 

degrees of freedom (Campb e ll and Stanley, 1963:14). 

The -ex terna1 validit y of the tests (that is, 

whether the tests and null and alternative hypotheses 

can plausibly be said to have a bearing on the 
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the question behind this study, namely- whether 

drawing "improves" with teaching) turns on whether 

the prestest and posttest S'cores obtained can 

plausibly be said to be part of an interval level 

of measurement (see SPSS Manual, 1975:5). An 

interval level of measurement is a scoring system 

in 

an 

which 

order 

(i) the order of 

( '' b e t t e r " / " w o r s e " ) 

the scores 

in the 

and (ii) equal distances in the scores 

reflects 

drawings, 

reflect 

equality in 

are satisfied 

the 

in 

degree 

the 

to which 

drawings. 

the categories 

In defence of 

this assumption, two points can be made. First, 

we have already seen that a precise point scoring 

system was established for each of the categories . 

of 

of 

of 

the drawings, with one point given for each 

a 

a fairly 

features 

precisely 

precisely 

of the 

operationally 

drawings. This 

defined ordering, as per 

defined set 

establishes 

( i) ; but 

also it makes sense of the assumption that equal 

distances reflect equality of the extent to which 

the categories are satisfied. Equal distances 

on the interval scale here just means equal numbers 

of conditions within each category is satisfied. 

Thus we 

system 

see the value 

introduced and 

of the precise 

developed in 
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it makes valid statistical testing meaningful. 

Second, to foreshadow Chapter Four, the Pearson 

Product Moment Correlations were highly significant. 

That is good reason to think that what is being 

measured is relatively observer-independent. 

this way, the choice In 

than nonparametric statistical 

(Salome, 1965; Boughton, 1973). 

Test on Ho___(§j_ 

The reader is reminded of 

of parametric rather 

tests was justified 

the sixth principal 

null hypothesis; briefly that there is no significant 

difference between pretest and posttest scores. 

The statistical test employed for this namely 

(auto) correlated t-test on these scores, has 

high interna.l validit y , since it is precisely 

that difference which is being tested. We note 

that such a test is only meaning f ul on the experimental 

group: indeed while 

for the autocorrelated 

control group can 

the inclusion of scores 

t-test an untreated 

be 

from 

done mathematically, 

it 

But 

distorts the 

always 

findings aw{ly from usefulness. 

less 

even without inclusion, this test has 

external 

that 

validit y than the hypotheses 

H (5) and their associated tests, o . 
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the reason that no account is taken of the possible 

effect of on posttest s·cores, 

especially 

prior 

when 

pretesting 

precisely the same instruments 

were drawn on both tests. 

A result of greater external validit y is obtained 

if 

might 

a further null 

for convenience 

hypothesis if 

be called 

formed, 

( 7 ) : 

which 

that 

there is no significant difference between pretest 

and post test scores for the control group. 

Ho (6) and Ho (7) can be compared, 

(6) is rejected and Ho(7) accepted, that is, 

and 

if 

Then 

if Ho 

there 

is a 

group 

can 

significant difference for 

but none 

reasonably 

for 

be 

the control 

concluded that 

the experimental 

group,. then it 

teaching helps 

drawing ability. But this comparison is unsatisfactory 

since it does not pronounce on the circumstance 

that (6) and H 0 (7) are both rejected. One 

would want to be able to know, even if both experiment-

al 

the 

group and control group improved, whether 

improvement in 

significantly 

group. 

Ho (5), 

on this. 

The 

on 

greater 

tests we 

the other 

the 

than 

have 

hand, 

1 13 
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Finally, it is evident that sub-versions of the 

general null hypotheses Ho (6) and H o ( 7) could 

be formulated for each category. But 

since we do not choose to rely on this kind of 

test as a principal result, but instead on H 0 

(1) - Ho (5), these hypotheses were not introduced. 

Computer Prog rammes 

The computation for the statistical tests used 

in this study was done using the well-known SPSSX 

(Statistical Package for the Social Sciences-

Extra) group of computer programmes. The computation 

was done on the University of Adelaide VAX compu~er. 

Programmes in SPSS employed in these tests were 

PEARSON GORRS 

The 

T TEST GROUPS 

ANOVA WITH (covariate) 

T.TEST PAIRS 

computer programmes 

in more detail in Appendix E. 
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A Posteriori Contrasts 

The us ual sta t isti c al procedure fo l lowin g an 

anal ysis of variance is 

group means against one 

significant differences 

called the method of 

usual test is some 

to test 

another 

all 

for 

betwee n t h em . 

a posteriori 

version of The 

and 

task 

the programme RANGES is employed 

plainly in SPSS. However this is 

pairs 

pair 

This 

of 

wise 

is 

contrasts. 

the t-test 

for this 

applicable 

only when one dimension of the analysis of variance 

is at least three-way (SPSS Manual, 1975:426-

8). With only two treatment groups (ie experimental 

and control) as in the present study, the analysis 

of variance and t-test both test all the group 

means it is possibl e to test. 

Only one ot her post-hoc procedure . was carried 

out . It was found in the analysis of variance, 

for the case of the tractor drawi n g but no oth er 

drawing , that the sex of the chi l d had a significant 

effect on their ga i n scores . This was surprising 

since no theory was purs ued, and no 

formula t ed , along t h ose lines : 

included as a variable to remove 

variance and to tak e advantage of 

null 

sex 

some 

hypothesis 

was only 

of the 

the . a nalysis 

of covariance available in the computer programmes. 
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In consequence, 

out on various 

their significance 

Chapter Four. 

secondary t-tests 

group means. These 

a.re d.isc ussed at 
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were carried 

results and 
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CHAPTER 4 

ANALYSIS OF DATA 

Introduction 

In this chapter, we present and discuss the results 

of the statistical tests described in 

Three. 

Data Collection 

The data for this perceptual training and 

study consists in the pretest and posttest 

Chapter 

drawing 

drawing 

scores on four dependent variables, communicative 

symbol, 

for the 

closure-clarity, 

experimental 

proportion and 

and the control 

texture 

groups. 

Each kind of drawing, that is the clown drawings, 

the 

were 

Each 

tractor 

scored 

drawing 

judges using 

drawings, and 

four 

the cabbage 

on 

was 

the 

these 

scored 

Salome 

dependent 

independently 

modified 

drawings 

variables. 

by 

which was developed 

Three and Append{x B). 

by the researcher 

rating 

(see 

three 

scale 

Chapter 

pretest 

tractor, 

produced 

seventy-one 

seventy-one 

drawings of 

drawings 

the 

of 

clown 

The 

the 

and seventy-one dr a wings of the cabbage. The 
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posttest produced three similar sets of seventy-

one drawings. Each group of seventy-one · drawings 

consisted of forty-nine drawings by the experimental 

group 

group. 

and twenty-two drawings by the control 

Each of the four-hundred and twenty-six drawings 

was allocated a number by a person not involved 

in the judging of the drawing, who then recorded 

which subject did the drawing, whether it was 

pretest or post test, arid experimental or control. 

None 

three 

of this 

judges, 

information 

who knew 

was available 

only the number 

to 

of 

the 

the 

drawing. This. was to avoid bias iri the judg~ment 

of the drawing. 

separately for 

each drawing. 

separate score 

The judges recorded their scores 

each 

These 

sheets 

of the four cate'go t i'es 

numbers were recorded 

for each judge, and 

for 

on 

no 

judge had access to the others' scores. This 

produced 426 x 4 categor:iesx 3 judges = 5112 pieces 

of 

in 

da t a. 

Appendix 

This data 

D and 

is 

the 

presented 

variables 

and described 

essential to 

the tests of hypothes e s are defined there. Using 

th e 

and 

data, 

judge 

gain 

can 

scores for each 

be ca lcu l ated. 

categor~ drawin g 

These are used 

in the stati s tica l t e s t s of H0 (1) - H0 (5). 
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t-test on Ag e Difference between Ex perimental 

and Control Grou p s 

means for 

and control 

experimental 

group (X2 

group 

= 

( X 1 = 

8.4136 

8.2816 

years) 

The age 

years) 

differed, 

whether 

so a t-test was conducted to determine 

this difference was significant. No 

for significant 

70 · degrees 

difference was found (t=l.9498 

of freedom). .Accordingly, age difference 

between 

releva-n t 

experimental 

statistical 

further in the study. 

Jud g e Ag reement 

and control 

variable was 

groups as a 

not considered 

Pearson Product-Moment correlation 

corresponding 

coefficients 

were 

each 

are 

computed for 

pair of raters 

summarised in 

matri x in Table 

all scores for 

or judges. The results obtained 

the correlation coefficient 

III. .All these correlations 

are significant at the level 0.000 to three significant 

figures. It may be concluded, then, that the 

rating_ system employed yielded high objectivity 

in the judgements leading to the data obtained 

in thi s study. 
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TABLE III 

PEARSON PRODUCT-MOMENT CORRELATION COEFFICIENT MATRIX 

JUDGE 1 

JUDGE 2 

JUDGE 3 

JUDGE 1 

1.0000 

0.9282 

0,9260 

JUDGE 2 

1.0000 

0.9354 

120 

JUDGE 3 

1.0000 



As a further test, correlation coefficients were 

obtained for comparison of judges in respect 

of each category, 

category 

each 

within 

drawing, and even down 

to each each individual drawing. 

The results were that all such correlations were 

significant at the level 0.000. 

IV just one example. 
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TABLE IV 

PEARSON PRODUCT-MOMENT CORRELATION COEFFICIENT MATRIX 

FOR THE CATEGORY COMMUNICATIVE SYMBOL 

JUDGE 1 

JUDGE 2 

JUDGE 3 

JUDGE 1 

1.0000 

0.8245 

0. 8.555 

FOR CLOWN DRAWINGS 

JUDGE 2 

1.0000 

0.8031 

12 2 

JUDGE 3 

1.0000 



First Statistical Tests (t - tests) on Null Hypotheses 

A series of two-tailed t-tests were conducted 

to determine whether there were significant differences 

between the means 

scores of 

of 

the 

the gain (post test minus 

experimental and control pretest) 

groups. The tests were done for 

and 

each category-

category, drawing overall. drawing, 

results were significant· at better than 

All 

0.05 

when either pooled or separate variance estimates 

were used. (While the assumption of hornoscedacity 

is reasonable, · and indeed held for all tests, 

it is well known that the use of separate variance 

estimates does not require that assumption.) 

The test variables relevant to the null hypotheses 

H O (4) are those for the four categories 

( i . e . each category is summed over all drawings 

and judges); and for H0 (5), the overall figure. 

We present here separately the results relevant 

to each null hypothesis (see Tables v· , VI, VII, 

VIII and IX.) 
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TABLE V 

t-TEST ON NULL HYPOTHESIS H0 ill__;_ 

that there is no significant difference between the gains of the experimental and 

control groups, in respect of the category · communicative s ymbol (o<..= 0.05). 

MEANS POOLED VARIANCE ESTIMATE SEPARATE VARIANCE ES TI MATE 

EXPERIMENTAL CONTROL t Df 2-tail prob. t Df . 2-tail prob. 

7.1020 -1.0455 7.45 69 0.000 6.81 36.25 0.000 

Thus, H
0

(1) is re j ected, andH1(l} , is acce p ted, 



TABLE VI 

t-TEST ON NULL HYPOTHESIS Hoilli 
I • 

that there is no significant difference between the gains of the experimental and 

control groups, in respect of the category closure-clarity (o( = 0. 05). 

MEANS 
I-' 

POOLED VARIANCE ESTIMATE SEPARATE VARIANCE ESTIMATE 
N 
\Jl 

EXPERIMENTAL CONTROL t Df 2-tail prob. t Df 2-tail pro b . 

6.4898 -2.5455 6.86 69 0.000 7.28 46.9 0.000 

Thus, Ho(2) is re j ected, and B1(2) is acce p ted. 



f--1 

N 

°' 

TABLE VII 

t-TEST ON NULL HYPOTHESIS Ho..lll.£_ 

that there is no significant difference between the gains of the experimental and 

control groups,· in respect of the category, . proportion (o( = 0.05). 

MEANS POOLED VARIANCE ESTIMATE SEPARATE VARIANCE ESTIMATE 

EXPERIMENTAL CONTROL t Df 2-tail prob. t Df 2-tail prob. 

5.7755 -1.0455 5.88 69 0.000 6.45 50.91 0,000 

Thus, H0 (3) is re jected, and H1 (3) is acce pted, 



..... 
N 
--.J 

TABLE VIII 

t-TEST ON NULL HYPOTHESIS Hofil.:.. 

that there is no significant difference between the gains of the experimental and 

control groups, in respect of the category,. texture (o<. = 0.05). 

MEANS POOLED VARIANCE ESTIMATE SEPARATE VARIANCE ESTIMATE 

EXPERIMENTAL CONTROL t Df 2-tail prob. t Df 2-tail prob. 

7.6122 -2.6364 7.94 69 0.000 8.22 44.06 0.000 

Thus, Ho(4) is rejected, and H1(4) is accept~d. 



I-' 

N 
OJ 

TABLE IX 

t-TEST ON NULL HYPOTHESIS Ho~ . 
that there is no significant difference between the overall gains of the experimental 

an d cont r o 1 g r o ups (c:< = 0 • 0 5 ) • 

MEANS POOLED VARIANCE ESTIMATE SEPA RATE VARIANCE ESTI MATE 

EXPERIMENTAL CONTROL t Df 2-tail prob. t Df 2-tail prob. 

26.9786 . -8.3636 8.3 69 0.000 8.5 42.86 0.000 

Thus, H0 (5) is re j ected, and H1 (5) is acce pted. 



Princi ple Tests ( Anal ysis of Variance/Covariance ) 

on Null Hypotheses H0 ( 1 ) - H0ill 
t-tests are of limited value when membership 

of experimental and control groups has not been 

randomly allocated, as 

from different schools. 

here 

Thus 

where 

the 

they were 

experimental 

design recommended by Campbell and Stanley ( 1963: 23), 

analysis of variance with pretest scores as a 

covariate, was used. Two-way analyses of variance 

were conducted on the gain scores, 

being experimental/control, and 

the two 

sex. 

variables 

Sex was 

chosen as a convenient additional variable which 

might have an effect, and in the event an interesting 

this variable, as we result was 

will see. 

c;>btained for 

The.se analyses of variance were conducted 

for categories, drawings and 

drawings. When the effects of 

categories 

sex and 

within 

pretest 

scores were eliminated, all tests were significant 

at much better than the 0.05 level, usually at 

better than the 0.001 level. Asterisks 

indicate desired significant result. Note 

that sex was not significant, 

significant two-way (sex x treatment) 

nor were 

interactions. 

also 

there 

Tables X, XI, XII, XIII, and XIV give the results 

relevant to H0 (1) ~ H0 (5). 
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TABLE X 

ANALYSIS OF VARIANCE FOR NULL HYPOTHESIS Hoill.J.. 

that there is no significant differerice between the gains of the experimental and 

control groups, in respect of the cate~ory, _communicative s ymbol. 

SOURCE OF VARIATION SUM SQUARES Df MEAN SQUARE F SIGNIFICANCE OFF 

COVARIATE 170.749 1 170.749 8.976 0. 004 

MAIN EFFECTS 906.857 2 453.428 23.835 0 , 000 

SEX 44.445 1 44.445 2.236 0.131 

TREATMENT 818.735 1 818.735 43,039 0 , 000% 

2-WAY INTERACTION 
(SEX X TREATMENT) 36.162 1 36.162 .1.901 0.173 

RESIDUAL 1255.555 66 19.024 

TOTAL 2369.324 70 33.847 

Thus, since ➔~< 0.05, Ho(l) is re j ected, and H1(l) is acce pted. 



I-' 

w 
...... 

TABLE XI 

ANALYSIS OF VARIANCE FOR NULL HYPOTHESIS Holli: 

that there is no significant difference between the gains of the experimental and 

control groups, in respect of the category, closure-clarity. 

SOURCE OF VARIATION SUM SQUARES · Df MEAN SQUARE F SIGNIFICANCE OFF 

COVARIATE 603.1 1 603.1 25.834 0.000 

MAIN EFFECTS 903.223 2 451.612 19.345 0.000 

SEX 55.284 1 55.284 2,368 0. 129 

TREATMENT 760,927 1 760.927 52.595 o. 0001~ 

2-WAJ INTERACTION 
(SEX X TREATMENT) 10,086 'l 10,086 0,432 0.513 

RESIDUAL 1540.773 66 24.802 

TOTAL 3057.183 70 43.674 

Thus, since*< 0.05, Ho(2) is rejected, and H1(2) is accepted. 



,...... 
w 
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TABLE XII 

ANALYSIS OF VARIANCE FOR NULL HYPOTHESIS Hoi.l.2J.. 

that there is no significant difference between the gains of the experimental and 

control groupst in respect of the category, J2..!:..9..E.Ortion, 

SOURCE OF VARIATION SUM SQUARES Df MEAN SQUARE F SIGNIFICANCE OFF 

COVARIATE 609.551 1 609,551 27.412 0.0 00 

MAIN EFFECTS 737.397 2 368.698 16.581 0.000 

SEX 160.234 1 160.234 7,206 0 . 009 

TREATMENT 518.450 1 518,450 23.315 0. 0001} 

2-WAY INTERACTION 
(SEX X TREATMENT) 31.005. ; } 31.005 1,394 0.242 

RESIDUAL 1467.596 66 22,236 

TOTAL 2845,549 70 40.651 

Thust since *<0,05, Ho(3) is rejectedt and H1(3) is accepted, 
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w 
Lu 

TABLE XIII 

ANALYSIS OF VARIANCE fOR NULL HYPOTHESIS Hoifu 

that there is no significant difference between the. gains of the experime ntal and 

control groups, in respect of the category~ texture. 

SOURCE OF VARIATION SUM SQUARES Df MEAN SQUARE F SIGNI FICA NCE OFF 

COVARIATE 252.247 1 252.247 10.171 0.002 

MAIN EFFECTS 1448.598 2 724.299 29.203 0.000 

SEX 11.965 1 11.965 0.482 0.490 

TREATMENT 1403.975 1 1403.975 56.608 o. ooo,~ 
2-WAY INTERACTION 
(SEX X TREATMENT) 1.701 1 1.701 0.069 0.794 

RESIDUAL 1636.919 66 24.802 

TOTAL 3339.465 70 47.707 

Thus, since •<0.05, Ho(4) is re j ected, and H1(4) is acce pted, 



I-' 
w 
-1:-

TABLE XIV 

ANALYSIS OF VARIANCE FOR NULL HYPOTHESIS Ho.Ll.2..:_ 

that there is no significant difference between the over~ll gains of the experimenta l 

and control groups. 

SOURCE OF VARIATION SUM SQUARES Df MEAN SQUARE F SIGNIFICANCE OFF 

COVARIATE 4243.085 1 4243~085 16.048 0.000 

MAIN EFFECTS 16256,749 2 8128.375 30.734 0.000 

SEX 757,392 1 757.392 2.865 0.095 

TREATMENT 14579.125 1 14579.125 55.140 0. 0001} 

2-WAY INTERACTION 
(SEX X TREATkENT) 1,617 1 1.617 0.006 0.938 

RESIDUAL 17450.494 66 264,401 

TOTAL 37951~945 70 542.171 

Thus, since•< 0.05, Ho(5) is re j ected, ~nd H1(5) is acce pted, 



t-test on Null Hypothesis H0 fil 

As noted earlier, it seems worthwhile to investigate 

further null hypothesis, Ho ( 6), that there a 

is no significant difference between pretest 

group. and 

The 

posttest 

result 

scores of the experimental 

of applying a t-test to these two 

variables 

explained 

is 

in 

given in Table xv. However, as 

Chapter Three, we do not rely on 

this as a principle test in this study. 

However, this result should be taken against 

the fact that there was a significant decline 

i.n the scores of the control group. (Xbef = 105.1, 

Xaft - 96.7, t = 

not·, of course, 

validity. Had 

2.47 for 21. df, p<0.03.) . 

invalidate our test 

does 

there 

iJ. 

been 

threaten its 

a significant 

This does 

external 

increase 

for 

have 

the control group, 

doubtful; 

should 

external validity would 

the 

the case 

been 

here. 

more 

It be 

but that is not 

emphasised that 

use of a covariate of pretest scores in the analysis 

of variance on H0 ( 1) - H0 ( 5) is designed to separate 

out contributions by this effect. 
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TABLE XV 

t-TEST ON NULL HYPOTH~_SI~_l!_pfill. 

that there is no significant difference between the pretest and posttest scores 

of the experimental group (o( = 0.05). 

Since standard deviations did not differ significantly (F=l.15 for 49 Df), the 

hypothesis of homoscedacity was invoked and the usual (pooled variance) t-test 

was done. 

PRETEST 

89.8776 

MEANS 

POSTTEST 

116.8571 

t 

11 .19 

Df 2-TAIL PROBABILITY 

48 0,000 

Thus, the null hypothesis Ho(6) is re j ected, and H1(6) is acce pted. 



A Sidelight: Sex and the Tractor 

An interesting result was obtained for the effect 

of sex differences 

turned out to be 

in the tractor drawing. 

significant in three out 

This 

of 

the four categories (communicative symbol, closure-

clarity and proportion). F scores were 6.948, 

6.456 and 

. of 0.010, 

two-tailed 

6.724; 

0.013 

with respective significances 

and 0.012. In 

t-test was conducted 

pretest scores on the tractor 

consequence, a 

on the 

drawing. 

(total) 

This 

showed thit the sex difference could be attributed 

pretest score for to a 

(means 

significantly 

38.3331 for 

higher 

boys and 30.3714 for 

no significant differences in variance; 

boys 

girls; 

pooled 

variance t::a3.15 at 69 degrees of freedom, significance 

0.002). 

Since this difference was absent for the other 

drawings, it can be concluded that its explanation 

has something to do with the boys' higher interest 

in the tractor. A number of different explanatory 

hypotheses 

interested 

could 

in 

be 

mor.e practise 

tractors 

drawing 

in the test was a 

tractor. Investigation 

formulated: 

g-irls, 

boys 

or 

are 

have than 

them, or the model 

particularly attractive 

of these hypotheses 

more 

had 

used 

toy 

is 

outsid~ the ~cope of this study, but it is hoped 

that they can be pursued at a later date. 

This concludes the presentation of results. 
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Summar y 

The experimental group was found to have performed 

significantly better than the control group, 

for e~ch category, and over-all for all categories 

and for all kinds of drawings. As a result of 

the statistical tests that were applied, null 

hypotheses H0 (1) H
0

(6) were rejected, and alternative 

hypotheses H
1
(1) - H

1 
(6) were accepted. 

The judges were found to have a high level of 

inter-rater agreement on Pearson Product Moment 

correlation coefficient computations. 
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CHAPTER 5 

DISCUSSION OF THE RESULTS 

Introduction 

The purpose 

investigate 

of this 

whether the 

experimental study 

test drawings of 

was to 

eight 

year old, 

a result 

year 

of a 

three 

series 

subjects 

of six 

would improve as 

perceptual training 

and drawing lessons. An experimental and a control 

group were used in this study. 

A summary of findings, and their implications, 

ar~ all presented below. 

A t-test on ·the age of the experimental and the 

control groups established that 

significant 

the groups. 

difference between the 

there was no 

mean age of 

The followin g statistical. analyses were applied 

to the drawing test scores usin g an SPSS computer 

programme. These itatistical tests were: 

(1) a two-tailed t~test and 

(2) an analy s i s of variance using th e 

pretest scores as the cova r i ate. 
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A series 

Sex 

the 

and 

two 

treatment 

variates 

this latter test. 

of two-tailed t-tests 

were chosen 

(variables) 

demonstrated 

as 

in 

that 

the subjects in the experimental group received 

significantly mean gain scores than did 

the subjects 

higher 

in the control group. All 

0.001 

results 

were significant at better than the level 

when either 

were used. 

pooled or separate variance estimates 

variance were Two-way analyses 

the gain scores, 

of 

for 

for 

each category 

conducted on 

for each kind 

of drawing and categories across all kinds 

of draw:i.ngs, and for drawings. These tests revealed 

the experimental subjects achieved posttest that 

gain scores at 

and 

better than the 0.05 level 

than 

of 

the significance, usually at better 

0.001 level of significance. 

Tests specifically related to the categories 

which the null hypotheses were formulated, 

upon 

that 

_is, communicative symbol, closure-clarity, proportion 

and texture, 

better than 

revealed 

the 0.001 

posttest 

level 

13 9 

gain 

of 

scores at 

s i gnificance. 



No such significance levels were found in the 

gain scores of the control group. 

Thus 

and 

all statistical 

posttest drawing 

analyses 

scores 

of the 

established 

pretest 

that 

the posttest drawings of the experimental subjects 

received higher scores for each of the · four variables 

under consideration in this study. It was also 

established that the mean gain score of the experiment-

al group 

score of 

in the 

was significant, 

the control group 

positive direction. 

while 

was 

mean gain the 

not significant 

interesting and 

unexpected result emerged with 

namely that the mean gain 

An 

the 

score 

control group, 

significantly 

explain this decreased. It seems plausible to 

decrease in terms of the control group's low 

interest in the repeated drawings of the posttest; 

low interest which was no t present when it came 

at the end of a series of less ons as with the 

experimental 

can 

t h e re 

be of 

been 

significant 

would be a 

group. Here the results of HO ( 6) 

use, since they show that even had 

the no change 

improvement 

positive 

in 

in 

the 

the 

result 

control group, 

experimental gro up 

in this exp e riment. 

However, even here, the use of analysis of covariance 

with cov ariate of pretest 

Stanley, 

s c ores, 

subsumes 

as recommended 

by Campbell and this case and 
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enables an overall positive result to be concluded 

(Campbell and Stanley, 1963:23). 

The results 

yielded the 

of the two-way analysis 

interesting finding that 

of 

the 

variance 

pretest 

drawing scores for the boys on the tractor drawing 

was 

for 

higher than 

the tractor 

the pretest scores of the girls 

drawing. This difference between 

the scores received by sex groups was not apparent 

for the clown or cabbage drawings. It 

probable that the boys received the 

score and this appeared to improve 

higher 

less 

post test drawing test 

the tractor interested 

of 

them 

the tractor 

more, and 

is more 

pretest 

at the 

because 

because 

they . were somewhat practised in drawing cars 

oi other pieces of vehicular machinery~ 

The overall· statistical results of the Salome 

modified drawing test demonstrated that a series 

of perceptual training 

highly beneficial to 

and 

the 

drawing lessons are 

drawing development 

of eight year old children. AlJ. ·six null hypotheses 

were rejected and all six alternative hypotheses 

were acc.epted. 
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Some Non Statistical Comments 

In an informal manner . the researcher noted 

following changes 

the experimental 

in the posttest drawings. 

the 

of 

group, and the ways in which 

the drawing tasks were carried out. The experimental 

subjects 

the task 

showed an· improvement 

of drawing based on 

in how to approach 

observation. These 

subjects "knew" to draw the contour of the object 

first and then to draw in the details, the texture 

patterns and the internal lines to depict proportion. 

In both the clown and tractor poittest drawings 

many of the experimental group subjects drew 

in more detailed and more accurate contours of 

the objects placed in front of them for the· drawing 

test. Attention was drawn to the contour 

around 

of 

the an object by 

contour with 

the 

her 

shape being 

researcher 

hand, 

traced, 

while 

or 

tracing 

children observed 

traced around the the 

shape 

felt 

the 

themselves, with their hands. The researcher 

given in that the direction and 

treatment to the contour 

be . drawn had been a v·al ua ble 

for children to acquire. 
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The researcher concluded that these subjects 

had learnt at leas t how · to c onduct a visual search, 

how to locate the c o ntou r and draw .an objec t 

based on the vi s ual in f o rma tion con t ain e d 

efficient 

in 

contour shape. This kind of the 

of 

the 

perc_eptual 

control 

sea rch skill s was not noted 

degree 

use 

in 

group to a significant by 

the researcher, at the posttest. 

The researcher also not e d in the exp er i m·e n ta 1 

subjects, as a result of the treatment lessons 

that 

these 

a degree 

subjects 

of confidence had developed in 

ability to draw. concerning their 

The ability to draw an object, 

improved and the resultant 

naturalistic as practice 

from direct observation, 

drawings 

ensued_. 

looked 

This 

more 

desire 

in 

the 

children to draw representationally, or in 

of . this study, to an 

in 

terms 

terms of its communicative 

depict 

symbol, 

object 

appeared 

to be rewarded with practice. 

The researcher 

was paid to 

noted 

proportion 

that 

in 

the 

the 

attention 

treatment 

tha t 

lesson s 

benefited the experi mental · subjects. The proportions 

to ~e found between component parts of an object 

were discussed and pointed out, even measured, 
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in the 

of the 

greatly 

and the 

treatment. And in the posttest drawings 

experimental subjects the researcher noted 

improved use of proportion in the tractor 

clown drawings. The head-body proportion 

in the clown drawings, and the roof canopy-tractor 

body proportions in the tractor drawings, were 

depicted more accurately in the drawings of the 

posttest experimental subjects. 

The researcher also noted 

the 

an impressive use of 

texture patterns 

the experimental 

lessons and in 

to be a category 

in drawings. completed by 

the treatment subjects in 

the post test. 

both 

Texture appeared 

that responded most effectively 

to the perceptual training and drawing programme 

on LINE that . was developed for this_ study. Moreover 

the researcher noted that the experimental subjects 

appeared to enjoy their work with LINE. 

Finally the researcher noted an increase in 11 creative" 

drawing 

lesson 

or 

on 

free 

during 

contained 

the treatment. Each treatment 

creative a 

drawing, 

final 

which 

observation. 

section 

followed drawing 

The researcher 

that 

directed 

the subjects utilised the repertoire 

based 

noted· 

of 
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line 

that 

patterns 

drawings 

that 

based 

were being developed, and 

on free choice were more 

creative and tended not to be based on stereotyped 

figures. 

Some Comments on the Ratin g Scale 

The high level of agreement 

is 

by 

The 

evident from the high 

the Pears-on Product-Moment 

Salome modified 

between the 

correlations 

Correlation 

scale is a 

judges 

yielded 

Matrix. 

useful 

rating scale only if 

agreement among the 

rating 

there 

judges 

the 

is a high · degree 

the meaning . 

of 

on of, 

and 

When 

application of, scoring categories. 

these conditions are met, and they were 

in this study, 

scale for the 

The researcher 

point by point, 

for this 

evaluation 

study 

of 

then a reasonably ~ objective rating 

scoring of drawings is available. 

that 

scoring 

was a 

children's 

the 

scale 

clearly stipulated, 

that was developed 

significant 

. drawings, 

gain in 

at least 

the 

in 

the terms of the four categories applie~ in this 

study. The scoring 

of · tangible uni ts of 

This is considered 

development art 

scale represents the development 

measure of children's drawings. 

to be a . valuabl~ and useful 

educators who, in Australia, 
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have 

change 

resisted attempts to quantitatively measure 

in drawings children's 
;,. . . : 

ov-'~:t a specified _ 

period of time. 

Further Directions For Research 

This 

that 

study considered jointly the 

eight 

proposition 

the drawing development of year old 

children could be 

and drawing classes. 

aided 

One 

by perceptual training 

further direction for 

research is to test the effectiveness of an inter-

ventionist drawing programme which contrasts 

perceptual training and drawing, with a drawing 

programme that does not contain the perceptual 

training. One of the underlying premises of 

this study is that perceptual training and drawing 

complement each other and that drawing development 

is best aided by a "two-pronged" approach. 

Another possible area of research that is suggested 

by the findings of this study is to test the 

effectiveness of a perceptual training and drawing 

programme over other age leve ls, for example 

in ·nine year olds, ten year olds and "'-@·leven year 

olds. 
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R.ecommenda tions 

1. 

2. 

3. 

4. 

5. 

The 

the 

results 

drawing 

children is 

study 

of 

of this 

development 

demonstrate 

eight year 

that 

old 

aided by a perceptual training 

and drawing programme. 

The results of this study demonstrate that 

perceptual training has a place in the teaching 

of drawing, even for eight year old children. 

The results 

steps ought 

curriculum 

of 

to 

design 

this study indicate 

be taken at the level 

to incorporate some 

that 

of . 

of 

the principal features of a perceptual training 

and drawing programme in to the drawing comp on en t 

of the art curriculum in the primary school. 

The results of this study suggest that 

involved skills 

directed 

beneficial 

in drawing obj e cts 

the 

from 

observation is a meaningful and 

art activity, and an activity 

that should be encouraged with eight year 

old children. 

The 

that 

results 

current 

of this study do not suggest 

emphasis in the art . curriculum 
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on self expressive activities and craft 

based 

Rather 

that 

activities 

the results 

the skill of 

cease altogether. should 

of this study suggest 

drawing developed by an 

interventionist perceptual training and 

dra~ing programme is highly beneficial to the ~verall 

drawing development of eight year olds. 
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APPENDIX A 

Sam ple Drawin gs: 

Two clown drawings. 

Two tractor drawings. 

Two cabbage drawings. 
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The Scale (1 5 ) 

object 

all 

unrelated in 

Ranging 

height, 

parts inter-related in 

size. 

For Exam ple: 

from 

width 

parts 

and 

of 

size 

height, width 

the 

to 

and 

(Instances of poor proportion which would receive 

a low score) 

that the clown's head is too large 

that the clown's legs are too long and thin 

that the tr-actor engine is too elongated 

that the tractor roof canopy is too low 

that the tractor roof canopy is too high 

Points to Watch.For: 

that the cabbage shape is circular . 

that the main stern of the cabbage is not 

too large or too high 

the tractor wheels should . be drawn in roughly_ 

correct proportion 

The Ratin g Scale for Pro p ortion 

Point(s) 
Allocated 

1 

Pro portion Clown 

Linear Characteristic 

That the drawing shows a round shaped 
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APPENDIX B 

The Ratin g Scale 
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THE RATING SCALE 

Listed below is the information given to each 

of the three judges. This information is: 

1. A description of each of the four categories 

upon which each drawing was scored. The 

categories are COMMUNICATIVE 

CLARITY, PROPORTION AND TEXTURE. 

and 

SYMBOL, CLOSURE-

2. A point by point rating scale for each category 

for each kind 

the 

of drawing, to be used by 

judges in scoring 

prescriptive point 

was developed by 

by 

the 

of 

point 

drawings. 

rating 

researcher, 

This 

scale 

and it 

constitutes a modification of THE SALOME 

RATING SCALE (1965:21). 

COMMUNICATIVE SYMBOL 

Definition 

a child 

The degree 

communicates the 

given stimulus obj ec t . 

to which a drawing 

characteristics of 

by 

the 

The Scale ( 1 5) Ranging from a poor attempt 

in a drawing to communicate on a two dimensioh~l 

surface the charac t ~ris t ics of a stimulus object, 

to a good att e mpt to communicate the characteristics of 

a stimulus object. 
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For Exam ple 

The clown how clown-like is the drawing, or 

is it just a drawing of a human? 

The tractor does the drawing look like the 

Massey Ferguson tractor, or more · like a jeep, 

or a beach buggy or a vintage car? 

The cabbage :i,s the drawing cabbage-like, or 

is it merely ball-like? 

The Ratin g Scale For Communicative S ymbol 

Point(s) 
Allocated 

1 

1 

1 

1 

1 

To tal = 
5 Points 

Communicative Symbol - Clown 

Linear Characteristic 

The drawing conveys that 
body. 

The drawing conveys that 
eyes and mouth. 

The drawing shows that 
clothes. 

The drawing possesses a 
like "presence". 

The drawing looks like that 
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clown's 
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clown's 

clown-

clown. 



Point(s) 
Allocated 

1 

1 

1 

1 

1 

Total= 
5 Points 

Point(s) 
Allocated 

1 

1 

l 

2 

Tota l = 
5 Points 

Co~municative S ymbol - Tractor 

Linear Characteristic 

The drawing 
wheels. 

The drawing 
engine. 

depicts the 

depicts the 

The drawing depicts the 
roof and roof support section. 

ti;actor's 

tractor's 

The drawing conveys 
of that tractor. 

the sturdiness 

The drawing looks like that tractor. 

Communicative Sy mbol - Cabba g e 

Linear Characteristic 

The drawing conveys the roundness 
of the exterior shape of the cabbage. 

The drawing depicts the internal 
shapes visible in a cut cabbage. 

The drawing depicts the internal 
detail visible in a cut cabbage. 

The drawi ng 
cabbage. 
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CLOSURE-CLARITY 

Definition The closure of line remains sensitive 

the characteristic linear movement found in to 

the contour of the stimulus object and its component 

parts. 

_T~h~e:__._~S~c~a~l::c....::...e _~(~l ___ S_,_) Ranging from lines irrelevant 

the shapes and/or many parts missing; to to 

all parts enclosed by lines which accurately 

describe the straight and curved edges found 

in the object. 

For Exam p le: 

The tractor consider does the contour line 

drawn in 

of shape 

fact depict all the detail and change 

and direction in the contour line of 

the tractor? . An egg-shaped drawing of the tractor 

contour (for example) would score poorly. 

The cabbage the drawing needs to show the main 

linear movement of internal stems and leaves, 

The clown 

intern.al 

and full 

line. 

the drawing ne e ds to show the major 

as lines of clothing 

depiction of the 
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external 
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The Rating Scale for Closure-Clarit y 

Point(s) 
Allocated 

1 

1 

l 

1 

1 

Total:;= 
5 Points 

Point(s) 
Allocated 

l 

1 

1 

Closure-Clarit y Clown 

Linear Characteristic 

Use of line to depict the clown's 
bracers meeting trousers. 

Use· of line to suggest the clown's 
trouser width and then the narrowing 
off for legs. 

Use of line to convey that the clown's 
legs point outward. 

Use of line to depict the clown's 
collar on the shirt. 

Use of lin~ to convey that the clown 
is a rag-doll clown. 

Closure-Clarit y Tractor 

Linear Characteristic 

Use of line to depict 
and space between the 
and the seat. 

the separation 
tractor engine 

Use of line to depict 
the engine contour above 
wheel. 

the 
the 

bump in 
steering 

Use of line to 
support slan t s 
roof to the 
the wheel guard. 
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1 

1 

Total= 
5 Points 

Point(s) 
Allocated 

1 

1 

1 

2 

Total= 
5 Points. 

PROPORTION 

Definition 

Intricacy of external line .. 

Good 
the 

use of external line 
tractor-like quality 

tractor. 

Closure-Clarit y Cabba g e 

to convey 
of that 

Linear Characteristic 

Use of line to depict circular contour 
shape. 

Use of line to depict the main st~m. 

Use of line to depict stems and bran~hes. 

Use of 
the main 
shapes. 

line to 
external 

depict accurately 
and internal line 

The process of conveying in the drawing 

of the stimulus object the relationship of parts 

to the whole in terms of height, width and size. 
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The Scale ( 1 5 ) 

object unrelated in 

Ranging 

height, 

all parts inter-related in 

size. 

For Exam ple: 

from 

width 

parts 

and 

of 

size 

height, width 

the 

to 

and 

(Instances of poor proportion which would receive 

a low score) 

that the clown's head is too large 

that the clown's legs are too long and thin 

that the tractor engine is too elongated 

that the tractor roof canopy is too low 

that the tractor roof canopy is too high 

Points to Watch For: 

that the cabbage shape is circular 

that the main stem of the cabbage is not 

too large or too high 

the tractor wheels should be draw~ in roughly 

correct propo r tion 

The Ratin g Scale for Pro portion 

Point(s) 
Allocated 

1 

Pro p ortion - Clown 

Linear Characteristic 

That the drawing shows a round shaped 
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1 

1 

1 

1 

Total= 
5 Points 

Point(s) 
Allocated 

1 

1 

1 

1 

1 

Total= 
5 Po i nts 

head and correct 
head of the clown 
the clown. 

proportion 
to the 

That the 
body size: 

drawing shows the 
not too elongated. 

of 
body 

the 
of 

clown's 

That the drawing shows the arms, 
attached to the shoulders, and of 
the correct arm length. 

That the 
length of 
trousers. 

drawing 
lower 

shows the correct 
leg protruding from 

That the 
the drawing 
rag-doll clown. 

over~all 
is like 

proportion 
that of 

in 
the 

Prop ortion Tractor 

Linear Characteristic 

Tractor wheels drawn in correct 
proportion, that is large 

_and small front wheel. 
rear wheel 

Accurate roof canopy length 

Accurate roof canopy height 

That ther e is reasonably 
size of the engine block 
too elongated). 

Over-all 
is like 
tractor. 

proportion in the 
that of the Massey 
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Point(s) 
Allocated 

1 

1 

1 

2 

Total= 
5 Points 

TEXTURE 

Pro portion Cabba g e 

Linear Characteristic 

That the drawing. depicts the cabbage 
roundness. 

That the drawing shows the stem 
drawn in the middle of the cabbage. 

That the 
coming out 
intervals. 

drawing shows 
at reasonably 

the branches 
symmetrical 

Generally accurate proportion 
the internal stem and leaves 
the cut cabbage depicted. 

of 
of 

Definition Texture refers to the representation 

of the structure of the surface of the stimulus 

object. 

The ·scale ( 1 5 ) Ranging from no representation 

of surface or texture patterns to a full representation 

of surface or texture patterns. 
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For Exam ple: 

The Tractor 

The Clown 

The Cabbage 

The 

the 

the 

tractor 

texture 

wheels, 

drawing 

patterns 

on the 

on the steering wheel. 

The clown drawing 

texture patterns on 

parts of clothing and hair. 

cabbage drawing 

should show 

on each of 

engine and 

show should 

all relevant 

should show The 

all or most internal patterns 

of the stems and leaves. 

The Ratin g Scale for Texture 

Point(s) 
Allocated 

1 

1 

1 

1 

1 

Total= 
5 Points 

Texture Clown 

Linear Characteristic 

That the clown's checked trousers 
are depicted. 

That the clown's patch on the trousers 
is depicted. 

That the clown's striped 
are depicted. 

That the clown's tie is depicted. 

That the clown's hair is de~icted. 
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Point(s) 
Allocated 

1 

1 

1 

1 

1 

Total::: 
5 Points 

Point(s) 
Allocated 

1 

1 

1 

1 

1 

Total ::: 
5 Points 

Texture Tractor 

Linear Characteristic 

That the 
patterning 
depicted. 

tyre 
on 

tread 
big 

and the external 
rear wheel is 

That the patterning 
front wheel is depicted. 

on the small 

That the steering wheel 
is depicted. 

That the engine pattern is 

That the "M.F." and numbers 
engine block are depicted. 

Texture Cabba g e 

pattern 

depicted. 

on the 

Linear Characteristic 

No real attempt at 
just random scribbles. 

Central stem drawn in. 

A few branches drawn in. 

cabbage 

Some fill in of leaf pattern. 

Well drawn cabbage stem 
pattern. 

texture, 

and leaf 

NOTE: The number (1 o r 
l 

2) next to 
2 points 

each 
to 

s e nt e nce 
be given or phrase indica t e s 

for that characteristic. 
or 
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APPENDIX C 

The Treatment Lessons 
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THE TREATMENT LESSONS 

The researcher designed a series of six weekly 

treatment lessons for the two experimental groups. 

The control group received no such treatment 

lesson, but continued with their usual art programme, 

as provided by their classroom teacher. 

Each treatment lesson was designed to help the 

subjects with their drawing, via perceptual training 

techniques. In each treatment lesson the subjects 

studied and drew LINES which are the basic component 

of drawing. The subjects were asked to identify 

lines of certain shapes from designs and pictures 

in the Reinhold Visuals Kit. The subjects were 

instructed how to draw line pat terns, as an exercise 

in drawing fluency, and as an aid in building 

up a repertoir e of line patterns; and as an 

e xercise of eye-hand co-ordination. The subjects 

were asked to draw from models. Familiar objects 

were chosen for model drawing based on the recommend-

ations o f Rouse and Hubbard (1970:18). The subjects 

were 

o f 

used 

asked to 

the contour 

look 

. of 

closely at 

the model. 

the line 

Questions 

shapes 

were 

by the researcher to prompt the subjects 

t o visually locate th e key points on the contour· 
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of the object, where maximum visual information 

is located. 

This 

on 

approach 

Attneave's 

to perceiving an 

finding (1954:186) 

object is 

that most 

based 

visual 

further information is declared redundant, and 

that the subject extracts the main visual information 

about an object from the contours of that object, 

and along the contour from the pdints of colour, 

shape or 

that this 

apply to 

(1965:31). 

direction change. Salome 

particular finding of 

the teaching of drawing 

Rush et. al. (1980:9) 

has . confirmed 

Attneave does 

to children 

found that 

children are aided in their perceiving of the 

contour of an object and of the main points of 

visual information the contour, 

if the contour is 

located 

traced 

along 

around by the hand. 

Rush et. al. found that children's drawing ability 

improved 

aspect of 

researcher 

when attention was drawn to the 

an object via such modell~ng. 

incorporated tracing of .the 

by the hand, into these treatment lessons. 

The t r ea t ment 

accurately the 

lessons 

content 

set out below 

of each treatment 

linear 

So the 

c ontou:r, 

describe 

lesson. 

A tape recording was made of each treatment . lesson. 
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In 

by 

the 

in 

some lessons questioning techniques were 

the researcher to elicit information 

used 

from 

subjects. When dialogue is being reported 

the lessons it refers to the questions used 

by the researcher and the typical answers elicited 

from the subjects. The. following symbols are 

use~ in reporting dialogue: 

1. 

2 • 

Qu. Question by the researcher. 

A. Answer from the subject. 

TREATMENT LESSON 1 

Introduce "LINE". There are lines everywhere, 

for example straight lines, curvy lines, 

zig-zag lines, twisty lines 

Find 

lines 

straight lines in your classroom, curvy 

Look at line in the following: 

Line 20 

> Line 10 Reinhold Visuals Kit 

Perception 14 

Question subjects as to what each picture 

is a picture of, if appropriate; and ask 

the subjects to point out the straight lines, 

curvy lines, zig-zag lines .and so on. 
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3 • 

3a. 

ractice). ( fluency P . lines 
Drawing . . . n· 

Black boar . tratio . d Demons 

Blackbo·ar 3b. tration: d Demons 

NOTE: 3b. 

Fill 3c. 

Thus 

1 only . . s a samp e . diagram l 

with shapes 

3b becomes: 

11 . LS l=l 

P==-===- ___, :-=- ___ 1 -
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Subjects have a free ~hoice of colour in drawing 

3a, 3b and 3c •. However the subjects are asked 

to restrict the use of colour to one colour for 

the fine pattern in 3b. In drawing 3b the subjects 

are instructed to let their eyes follow the lines 

as the lines are drawn. 

4. Look 

Print 

Print 

Print 

Print 

at line 

5 

8 

H628 

H662 

in: 

Prints from the J. Aland Private 

Collection Visual Kit. 

5. Model Drawin g of a Ukulele 

Look at the 

54 cm. 

the 

ukulele 

long). 

ukulele 

(a child's 

Look 

while 

at 

the 

toy 

the 

wooden 

outside 

researcher 

ukulele 

shape 

traces 

of 

the exterior shape with her finger, 

starting at 

proportion. 

the top. Question children about 

Qu. Which is longer the top or the 

rounded bottom part? 

A. (1) The top bit. 

(2) The bottom bit. 

Let's measure to check. The top is 30cm; the bottom 

is 25cm. Which is the longer then? 

A. The top section. 
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Qu. Which is the widest part of the 

ukulele? 

A. The bottom section of the ukulele. 

A subject touches the widest part. 

Qu. 

A. 

Qu. 

A. 

Qu. 

A. 

Look at 

Where does the cut-out circle 

- in the widest part? 

No in the narrowest part of 

bottom half of the ukulele. 

What can 

strips 

ukulele? 

you 

across 

notice 

the 

about 

handle 

the 

of 

lie 

the 

metal 

the 

They get narrower 

as they go from the 

(closer together) 

top of the handle 

to the middle. 

What 

make? 

kind of 

Straight lines. 

lines do 

the two black circles 

the strings 

around the 

hollow circle. 

Look at the two black lines around the edge 

of th~ bottom half of the ukulele. 

Now I want you to draw the ukuleli 

about all the parts of the ukulele 

talked about. When you draw the 
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first of all draw the outline. Let your 

eyes follow the outside lines of this ukulele 

as you 

parts. 

where 

draw it. Then fill 

Finally 

you will 

think 

place 

about 

your 

in the . inside 

your paper, 

drawing on 

and 

the 

paper. Try and make your drawing quite large. 

The ukulele is placed in front of the children. 

They are free to come out and have a closer 

look at, and feel of, the ukulele if they 

so wish. 

Children are free to draw the ukulele in 

any colour of felt pen they wish. Pens used 

in all treatment lessons are texta nylorite, 

a felt pen of equivalent thickness to the 

Artline 700 pen used for the pretest an.d 

posttest drawings. 

TREATMENT LESSON 2 

1. Introductor y : Remind subjects that we 

talk about, and draw, lines again 

will 

today. 

First of all we will find straight and curvy 

lines in some pictures. 
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2. Look at line in: 

Line 4 

Line 5 > Reinhold Visuals Kit 

Line 6 

Question subjects 

is a picture of. 

as to what each picture 

In Line 6 (Reinhold Visuals 

Kit) 

follow 

the 

the 

researcher asks the 

the 

subjects 

picture 

to 

of curvy lines· of 

the chair with their eyes as her finger traces 

over the curvy lines. 

3. Drawing lines (fluency practice). 

The researcher 

are going to 

fill in ·each 

subj e.c ts 

varying 

are 

size 

on 

each 

the page. 

other. 

tells 

draw 

spiral 

the 

four 

subjects 

spirals, 

that 

and 

a pattern. 

we 

asked to 

with 

draw four spirals 

then 

The 

of 

to fill 

The 

The 

up most of 

spirals must 

researcher 

the 

not 

space 

touch 

demonstrates 

on the blackboard. The subjects are told 

to start the spiral drawing from the centre 

and to work out, and to let their eyes follow 

the spiral lines as they draw them. 
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3a. Blackboard Demonstration. 

3b. Blackboard 

Spirals. 

The researcher 

Demonstration 

demonstrates 

of Patterns Within 

each spiral infill 

pattern spiral by spiral, with the subjects drawing 

as instructed. 

3c. The researcher asks the subjects to imagine 

that each spiral is a spider . web, and suggests. 

to the subjects that they should imagine 

that they are a super-spider catchin.g each 

spider web with a super web. But this super web is 
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made up only of straight lines. 

demonstrates on the blackboard: 

.The researcher 

Now draw a super-spider somewhere on your 

super spider-web. 

The subjects are free to use any colour felt 

pen in 3a, 3b and 3c. 

4. Look at the use of line in: 

Print 16 

Print 17 

Print 16 

Prints from the J. Aland Private 

Collection Visual Kit. 

consists 

involves the use 

of four 

of trick 

photographs 

photography. 

and 

The 

first photograph is of 

photograph is of an . 

a fish, 

echidna. 

the 

The 

fourth 

second 

photograph is of a fish taking 

of 

on some of 

echidna, the spiky 

the third 

even more 

photograph 

is complete. 

characteristics an 

photograph is 

echidna- like, 

the change 
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Thus looking at Print 16 involves questioning 

the subjects about the change from fish to 

echidna, and about the change in the use 

of line from_ curvy lines for the fish, to 

straight lines for the echidna. This visual 

problem solving approach to looking is used 

as a preparation for the drawing of the milk 

carton, to follow. This latter drawing task 

involves some visual problem solving also. 

5. Model Drawing. 

A one litre milk carton (Farmers Union South 

Australian). 

Look at the milk carton, and see {f you can 

see anythlng special on the front of 

milk carton. 

Qu. 

A. 

The 

111 " .1. 

all 

Qu. 

Can you see anything special, 

lines that might trick you, on 

milk carton? 

Those lines say "milk". 

researcher traces over the "m", 

and "k" with a b l ack felt pen to 

the subjects see the word "milkn. 

Where does the word "milk" 

on the side of the carto·n? 

way up? 
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A. No. About two-thirds of the way 

up the side of the carton. 

Look at the long lines of the "mlf, "i", "l" 

arid "k". These lines slope across the carton. 

Qu. What do we call lines that go across 

a page, from corner to corner? 

A. 

Qu. 

A. 

Diagonal lines, 

What shape is 

carton? 

A rectangle. 

the front of the milk 

Look at the long, thin rectangle at the very 

top of the milk carton, and the word "Farmers 

Union" across the top part of the milk carton. 

Look at the word "milk" 

is across the 

again, and 

carton, 

how 

and 

it 

how 

its 

sloping 

lines 

up 

slant down across the · carton. 

Think about how far 

And 

up the carton the word 

"milk 11 starts. 

shape of 

to draw 

size of 

the 

the 

your 

milk 

milk 

page 

your milk carton 

think 

carton. 

carton. 

and how 

drawing. 

about the outside 

Now I want 

Think about 

you 

the 

big you can make 

The milk carton 

is placed at the front of the class. 

Follow Up : Free Drawing Draw someone or 

something that was inside the milk carton, 

but has just escaped and is now outside the 

carton. 
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TREAT.MENT LESSON 3 

1. Look at line in: 

Line 11 > 
Perception 3 · 

Line 1 

Reinhold Visuals Kit 

These visuals demonstrate how line can be 

used to encase line patterns of similar shape, 

but of a smaller size. The subjects' attention 

is directed to "shapes inside shapes" in 

these particular visuals. 

2. Drawing Lines (Fluency Practice). 

2a~ Blackboard Demonstration: 

Th e s ubjects a r e in_s tr uc ted to let their 

eyes follow these lin e patterns, as the lines 

a re being drawn. 

2b. Th e subj e cts are intr od u ce d to the foll o wi n g 

drawin g g a me. Think of th e l e tt e r your n a me 

s tarts with. We a r e going to make that letter 
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3. 

using only four shapes, 0 .6 □ 
and these shapes 

point. 

can touch each other only 

at one The researcher demonstrates 

on the blackboard for the lette:r; "C": 

Then each shape is to be filled with smaller 

shapes of itself. For those who finish early, 

fill up the rest of the page with a spiral 

pattern, each spiral touching another only 

at one point." 

Look at the use of line in: 

A 628 - 63 > Prints from the J. Ai.and 

A 628 - 67 Pr i vate Collection Visual Kit. 

These visuals were chos e n because they demonstrate 

how 

such 

fruit 

artists 

as 

have 

facial 

shown roundedness 

characteristics, 

in 

fruit 

Cross hatching and curved 

things 

and 

lines 

are 

bowls. 

pointed out as ways of showing rounded 

surfaces when drawing. Thes e visuals are 
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to lead up to the final drawing exercise 

in this lesson: to draw a coffee pot. 

4. Model Drawing. 

A silver coffee pot (22 cm x 12 cm). 

The researcher asks the subjects to look 

at the coffee pot, and then to imagine that 

this is the coffee pot in "Alice In Wonderland's 11 

Mad Hatters Tea Party. A brief description 

of Alice in Wonderland and the Mad Hatter is 

Tea Party is given. 

Look closely at the coffee pot and look closely 

at the outside edge as the researcher runs 

her finger around the outside of the coffee 

pot, starting with the lid. A verbal description 

of the parts of the coffee pot is given as 

the contour is traced around with a finger. 

Qu. What is the widest part of the pot? 

A_ The bottom. 

Look at how the bottom of the pot curves 

around. 

Qu. How will you draw the curved bottom 

of the pot? 

With a curved line. A • 

Qu. Where is the narrowest (thinnest) 

part of the pot? 
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A. 

Look at 

the pot. 

Qu. 

A. 

Qu. 

A. 

Look at 

At the top, where it meets the lid. 

the triangle shape on 

Can you see any shapes 

triangle? 

Yes, two other triangles. 

Where 

finish? 

does the handle 

the front of 

inside the 

start and 

It starts at the lid ~nd comes around 

in straight lines to the middle 

of the side of the pot. 

how pointy the lid of the pot is. 

Now I want. you to draw the coffee pot, and 

look at the pot as much as you can while 

drawing it. The coffee pot is placed in 

front of the class in an appropriate position 

for the drawing of it. Think about the size 

of your page and whe re you will place the 

coffee pot. When you have finished drawing 

the coffee pot, you can draw Alice, or the 

Mad Hatter, or the March Hare at the Tea 

Party. 
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TREATMENT LESSON 4 

1. Drawing Lines (Fluency Practice). 

la. Blackboard Demonstration: 

Draw four spirals of medium size to fill up 

a fair amount of space, but leave enough space 

to fill in with line patterns. Use the same 

colour pen for 

from 

all 

the 

spirals. 

inside 

Remember to start 

the 

let 

them. 

spirals 

your eyes 

and 

follow the spirals 

1 b. Now fill in the space with lines. 

demonstrates on the blackboard. 

colour pen for the line pattern. 
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work 

as 

out, 

you 

and 

draw 

The researcher 

Use a second 



2. Introduce the topic for the day: "Hair". 

Question the subjects about a 11 · the diff e rent 

kinds of ha ir you can have . 

the story Where the Wild 

Se ndak. 

use of 

Ask 

line 

the subjects 

in all t h e 

Read the subjects 

Thin g s Ar e , _ by M. 

t o look 

different 

at the 

drawings 

of hair in the book, a s the researcher reads 

the story. Rec ap : Look at the use of line 

in the hair drawin gs of Sendak. 

3. Look at other hair drawings : 

(a) Hair Drawing Back View in Rottger 

and Klante (1976:55). 

(b) Other Children ts 

Back View (Researcher's 

Drawings of Hair 

Private Collection). 

Discussion of how artists have used lines 

to portray certain hair styles. 

4. Model Drawing . 

Hair from the back view. 

Choose a mode l fro m the class with a "good 11 

hair s tyl e (for example , centr e back part 

with two pon y - tails) . Discuss t he ha i r style 

with t he subjects pointin g out how the individual 

hairs are , in effect, lines. 

Ask 

the 

the 

hair 

subjects 

of the 

t o 

mode l, 
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dr a w t h e 

looking 

back 

at the 

view of 

model's 



hair as much as possible while drawing. 

Follow up: 

When this drawing is finished, draw one, or some, 

of "The Wild Things" and see if you 

their hair as well. 

TREATMENT LESSON 5 

1. Look at the 

Look 

design 

at the 

and line work in 

art. Aboriginal art 

Plates: 25, 33, 35, 43, 47, and 61. 

Discussion of the creative use 

the circle, the straight line 

lrne. 

2. Drawing Lines (Fluency Practice). 

The researcher demonstrates on 

step by step. 

2a. 

187 

of 

and 

the 

can draw 

Aboriginal 

in BARDON: 

the 

the 

dot, 

curvy 

blackboard, 



2b. 

3. 

The researcher demonstrates on the blackboard, 

step by step: · 

Look at the Aboriginal bark paintings of 

animals in EDWARDS and GUERIN. 

Discussion of the use of line in making texture 

patterns in Aboriginal bark paintings. 

4. Free Drawing. 

Subjects are asked to draw either an an imal 

or a design of free c hoice , and fill in the 

drawing with a pattern similar to the patterns 

used in Aboriginal bark paintings. 

1. Look at: 

Perception 13 

Perception 22 

Line 3 

TREATMENT LESSON 6 

> Reinhold Visuals Kit 
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The researcher questions the subjects about 

asks what 

the 

of 

the visuals 

subjects to 

lines in the 

lines as well. 

are pictures of, and 

look at the various kinds 

visuals. Subjects identify 

2. Drawing Lines (Fluency Practice). 

2a. 

2b. 

The researcher demonstrates on the blackboard. 

Draw five half circles: 

Fill in the space 

on arc shaped lines. 

with a line pattern based 

At first, the researcher 

de monstrates the beginning of 

on the blackboard: 

t..:::::. -===::::::-==-==~~%I '. 
-~~I'-:'=-:==::-;;~~-=--=-..:::_ 

' 
I 

(\ 

18 9 

such a patte rn 



3. Discuss the activity of looking at the inside 

of something, for example, the inside of 

an orange (that is, an orange cut horizontally/ 

latitudinally). 

Qu. Can you see the white part of the 

orange going all around the outside 

of the orange? What is the white 

part called? 

A. The pith. 

Qu. Can you see lines going from the 

pith to the centre? What kinds 

of lines are they? 

A. Straight lines. 

Q~-· Can you see the middle of the orange? 

What does it look like? 

A. A circle, or a coloured in dot. 

The researcher then shows the subjects some peacock 

feathers. Look at these peacock feathers. 

Qu. What can you notice about them? 

A. The middle stem of the feather is 

a long line that curves at the top. 

Qu. What othe r lines can you see in 

the feather? 
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A. The curvy lines of the feathery 

bits come out from the centre stern. 

Look at the "eye" of the feather, and how the 

lines curve around. Now I want you to draw the 

peacock feathers and the orange halves. Draw 

them once and think of it as a practice drawing, 

and draw them again and see if you can draw them 

better next time. Fill up the whole page with 

these drawings. 

BIBLIOGRAPHY FOR TREATMENT LESSONS 
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EDWARDS, R., and GUERIN, B., 
Paintin gs, Rigby, Adelaide, 1974. 
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D. , Creative 

SENDAK, M., Where The Wild Thin g s 
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Penguin, 

Seq uential Writing Skills And Art, Early Childhood 
Organisation, Adelaidei 1980. 
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APPENDIX D 

The Data Set 

1 92 



THE DATA SET 

The data set follows. It is in 71 rows and 76 

columns. We name the columns here ID (two columns), 

SEX, TBl, 

LB12, LAI, 

TRMT 

... ' 
... , 

TB12, 

LA12, 

(each one 

is as follows. 

CA12, 

these 

71, identifying 

TA I, . . . ' TA12, 

CBI, . . . ' CB12, 

column). The 

iD is a number 

subject. Thus 

represents 

subject. 

all 

SEX 

each 

the data relevant to 

I for boys, SEX = 2 

the sex of the subject. TBl 

LBl, 

CAI, 

... , 

. . . ' 
meaning 

from 1 

of 

each 

a 

for 

12 

row 

single 

girls 

gives gives 

the individual subject's pretest scores . on the 

tractor drawing. These ate broken up as follows: 

TBl - 3 gives the three judges scores for communicative 

symbol' on the pretest tractor drawing,· TB4 

6 gives the _three judges scores for proportion 

on the pretest tractor, TB7 9 gives the three 

judges scores for closure-clarity on the pretest 

tractor drawingt TBIO 12 gives the three judges 

scores for texture on the pretest tractoi. 

TAI 12 gives the posttest scores on the tractor 

d~awing. They are bro~en up as in TBl - 12. 

LBI --12: pretest scores for the clown; same 

breakup. 

193 



LAl 12: posttest scores for the clown; 

breakup. 

CBl 12: pretest scores for the cabbage; 

breakup. 

CAl -12: posttest scores for 

breakup. 

TRMT = 1 for experimental group. 

TRMT = 2 for control group. 

The raw scores that form 

on pages 195 and 196. 

194 

the 

the cabbage; 

data set 

same 

same 

same 

follow 
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THE COMPUTER PROGRAMME 

The following programme was written in SPSS and 

executed on the Univeristy of Adelaide VAX. 

We give here only that part of it directly relevant 

to Pearson Product-Moment Correlations and t-

test and analysis of variance on Ho(l) - Ho(6). 

COMPUTE BSC = CBl + CB2 + CB3 

CHSC ;;: CAI + CA2 + CA3. - BSC 

BPC CB4 + CBS + CB6 

CHPC CA4 + CAS + CA6 - BPC 

BCC = CB7 + CA8 + CB9 

CHCC = CA7 + CAS + CA9 - BCC 

BTC ;;: CBlO + CBll + CB12 

CHTC = CAlO + CAll + CA12 - BTC 

BST = 1'B1 + TB2 + TB3 

CHST - TAI + TA2 + TA3 - BST 

BPT = TB4 + TBS + TB6 

CHPT = TA4 + TAS + TA6 - BPT 

BCT TB7 + TBS + TB9 

CHCT == TA7- + TAB + TA9' - BCT 

BTT = TBlO + TBll + TB12 

CHTT = TAlO + TAll + TA12 - BTT 

BSL 1B1 + LB2 + 1B3 

CHSL LAl + LA2 + LA3 - BSL 

BPL = 1B4 + LBS + LB6 
CHPL = LA4 + LAS + LA6 - BPL 

BCL = 1B7 + LBS + 1B9 
CHCL LA7 + LAS + LA9 - BCL 

BTL = 1B10 + 1B11 + 1B12 
CHTL - LAlO + LAll + LA12 - BTL 

Rl = TBl + TB4 + TB7 + TBlO + TAI + TA4 + TA7 + TAlO 

198 



COMPUTE + LBl + LB4 + LB7 + LBlO + LAl + LA4 + LA7 + LAlO 
+ CBI + CB4 + CB7 + CBlO + CAl + CA4 + CA7 + CAlO 

R2 = TB2 + TBS + TBS + TBll + TA2 + TAS + TAB + TAll 
+1B2 + LBS + LBS + LBll + LA2 +LAS+ LAS + LAll 
+CB2 +CBS+ CBS + CBll + CA2 + CAS + CA8 + CAll 

R3 = TB3 + TB6 + TB9 + TB12 + TA3 + TA6 + TA9 + TA12 
+LB3 + LB6 + LB9 + LB12 + LA3 + LA6 + LA9 + LA12 

+CB3 + CB6 + CB9 + CB12 + CA3 + CA6 + CA9 + CA12 
BS = BSC + BST + BSL 

BP = BPC + BPT + BPL 

BC = BCC + BCT + BCL 

BT = BTC + BTT + BTL 

B BS+ BP+ BC+ BT 

CHS = CHSC + CHST + CHSL 

CHP = CHPC + CHPT + CHPL 

CHC = CHCC + CHCT + CHCL 
CHT = CHTC + CHTT + CHTL 

CH ;;; CHS + CHP + CHC + CHL 

A = B + CH 

Pearson Corr Rl, R2, R3 

t-Test Groups = TRMT/Variables = CHS, CHP, CHC, CHT, CH 

ANOVA CHS BY SEX, TRMR ( 1, 2) WITH BS 
ANOVA CHP BY SEX, TRMT (1 '2) WITH BP 
ANOVA CHC BY SEX, TRMT ( 1 , 2) WITH BC 
ANOVA CHT BY SEX, TRMT (1 '2) WITH BT 
ANOVA CH BY SEX, TRMT (1, 2) WITH B 

t-Test Pairs = B with A 
-l~ Select if TRMT = 1 

t-Test Pairs = B with A 
3/~ Select if TRMT = 2 

t-Test Pairs = B with A 
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