THE FORM-COLOR PREFERENCES OF
21/2-, 3 1/2,-AND 4 1/2-YEAR-OLDS

Thesis for the Degree of Ph. D.
MICHIGAN STATE UNIVERSITY
PHYLLIS E. LUECK
1969



This is to certify that the

thesis entitled
THE FORM-COLOR PREFERENCES OF

21/2, 31/2, AND 41/2 YEAR-OLDS
presented by

PHYLLIS E. LUECK

has been accepted towards fulfillment
of the requirements for

PH.D.  degree in_EDUCATION

T AN A 8

. Date_AUGUST 15, 1969

0169










ABSTRACT

The primary purpose of this investigation was to re-
evaluate two early studies which had become classics, The
one had shown that young children shifted their preference
for form at age two years to color at age four (Brian and
Goodenough), The other had revealed that the type of form
was a significant factor in the choice of form or color by
young children (Descoudres). The secondary purpose was to
gather qualitative data which would explain the results with-
in Plaget's model of the growth of thought during the pre-
operational period,

It was hypothesized that 2s-year-olds would prefer
form rather than color more often than 3k-year-olds who
would prefer form more often than 4k-year-olds, It was also
hypothesized that more preferences for form would be made
with realistic figures than with modified abstract forms,
likewise, more with modified forms than with geometric
shapes,

Consideration was given to the possible biasing
effects of experimenters (Rosenthal), Three experimenters
administered the tests, one knew the expected outcomes and
the other two did not., Differences between sexes were not

expected,
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Three groups of 36 middle-class children, half boys
and half girls, from Lansing, Michigan participated in the
study., The groups ranged in age from 234 to 2:8 years,
from 334 to 338 years, and 434 to 4:8 years,

Three form-color type tests of nine items each were
administered to each child, After the tests were com-
pleted the child was asked to attempt to label the forms
and colors and to verbalize their awareness of the similar-
ities between objects.

The results contradict the earlier finding that
children prefer form at age two years and color at age four,
In this study almost half of the children preferred color
on all three tests, while the number who preferred form in-
creased with age, Those who showed mixed preferences
decreased with age on all tests, Secondly, the findings did
not support the hypothesis that predicted the type of form
would be pertinent to a child's preference., The choices for
form or color were consistent across tests,

Statistical analyses did not reveal a significant
difference among the experimenters, however, a strong poss-
ibility exists that experimenter effects were influential
upon the distribution of scores on the test with the modi-
fied forms., Also, these young subjects continually sought
reinforcement from the experimenters so that subtle communi-

cation of the experimenter's biases was probably made,
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While no differences between the sexes was expected,
37 boys and 12 girls at the 25 year level were eliminated
from the study when they were unable to complete the tests,

Descriptive data showed evidence of Piaget's concept
of centration and decentration, Some children hesitated be-
fore indicating their preferences, some indicated an aware-
ness of both dimensions of form and color, while a few
others shifted their preferences from one dimension to the
other during the testing,

It was concluded that the major findings from both
of the early studies with children from 25 to 4% years were
no longer useful, Children at age two do not prefer form to
color only to shift to color at age four, nor do they prefer

form with realistic forms and color with geometric fomms,
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CHAPTER I
INTRODUCTION

In the literature on the intellectual development of
children from birth to maturity, a scarcity of information
exists concerning the period from age two to four years,

A perusal of the recent developmental research abstracts
reveals a paucity of investigations using this age group.
Even on the theoretical level, this is the least investigated
period bj Jean Piaget within the whole span of intellectual
and perceptual development which he studies (Flavell, 1963,
p. 150).

One of the classic studies using this age group, as
well as the succeeding years, is that of Brian and
Goodenough (1929) in which developmental shifts were demon-
strated with relation to preference for form or color, Using
the technique of matching form (plane and solid geometric)
or color (bright and saturated), the data showed that be-
tween the ages of 2:0 to 236, a high percentage of the
choices were made on the basis of form, while with the age
group of 430 to 4316, almost the same high percentage of
choices were made on the basis of color, By the age of six

years, form again became the dominating factor (p. 212),
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These results as well as those of Katz and
Descoudres (to be discussed later) have been used rather ex-
tensively by developmentalists to formulate generalizations
about the thinking of young children., For example, in dis-
cussing "the analogous processes of abstraction," Werner
(1940) proposed

It may be that for younger children objects
are "things-of-action" (e.g., “"graspable objects"),
and therefore their most impressive dynamic
properties--that is, the forms--are stressed
rather than the colors, And it may also be
that at a somewhat later age colors come to
the fore because, at a stage at which things are
not 80 rigidly defined by motor behavior, they
have a greater emotional appeal than form,
whereas, at a still more advanced, realistic
level, form again supplants color as a superior
distinguishing quality of things (p. 237).

In his chapter on perceptual and cognitive develop-
ment, Ausubel (1958) also used the findings from the Brian
and Goodenough study as the base for his supposition that
“apparently both the very young and the older child prefer a
functional to a descriptive basis of classification once
fascination with vivid descriptive categories declines
(p. 561)."

Sigel (1964) cited all three studies in his treat-
ment of “the attainment of concepts" with the results of the
Brian and Goodenough study suggesting to him that

It may be more adaptive for children to deal

with objects on the basis of form. The compre-
hension of permanence may come about just because
of form saliency. Further, if the children during
the preschool period are orientated toward objects
on a topological basis, it would appear that form
is a salient criterion in differentiating the

environment, This may explain the dominance of
fom (ppo 230-31)0
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The present investigator contended that the Brian
and Goodenough experiment with the youngest group of child-
ren needed to be re-evaluated and a new study conducged
for several reasons, First, the study was 40 years old,
and an assumption might be made that the preferences of
very young children for form or color might be diﬁferent.
today., Second, the very youngest subjects exhibited "a
strong tendency toward perseveration of response.," Half of
the choices with surface forms were perseverative and were
*disregarded" in the treétment of the data, Third, they
state that "in the case of the very little children it was
quite evident that the verbal instructions had been very
imperfectly comprehended (p. 201)." Their instructions
were “See these two pretty blocks? And see this other one?
Now which of the two blocks up here is just like this one?
(pe 199),."

As a consequence, this investigator undertook to
study a group of two-and-one-half, three-and-one-half, and
four-and-one-half-year-old children using geometric, modi-.
fied, and realistic forms in order to attempt to discover
whether a developmental shift in preference from form to
color was still evident, Another purpose of this study was
to find whether the preference for form or color was con-
sistent irrespective of the meaningfulness of the forms,

The third purpose was to endeavor to explain the results
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within Jean Piaget's theoretical model of the growth of

thought during the preoperational period.,



CHAPTER II
REVIEW OF LITERATURE

Prior to the Brian and Goodenough investigation
Descoudres (1914) had studied 3- to 6-year-olds' choices of
form or color with plane geometric (i.e., circle, diamond,
triangle, and square) and common (i.e., pot, hasket, bottle,
lamp) shapes., The data revealed that form was preferred
with the latter, while the reverse was true with the geo-
metric shapes, No significant difference was found between
the sexes, Still earlier in 1913, Katz (reported in Stern,
1930) in a similar study with geometric forms, found that
children up to the age of 4:8 years made their selections
on the basis of color usually., The youngest subjects with
whom his test had "a positive result" were 2:9 years, Thus,
while neither investigation revealed an early preference for
form, Brian and Goodenough's subjects who preferred form
were much younger, Their sample ranged in age fromls2 to
336 years,

Since the Brian and Goodenough study, the question
of young children's preference for form or color has been
investigated up to the present using a variety of dimensions,
Corah (1964) studied the young child's mode of matching per-

ceptual stimuli on the basis of color and form with a

5



6
population from 3310 to 538 years, Supporting the earlier
studies, his results demonstrated that young children match
on the basis of color with no consistent sex differences,
Interestingly enough, Corah's test involved three types of
figures; asymmetric, colored geometric forms:; line draw-
ings of simple forms (;.g., circle, rectangle) with line
detail inside the figurey and outlined, asymmetric forms,
For a theoretical base, Corah felt that Piaget's concepts
of centration and decentration seemed to offer the most
adequate framework for his results,

More recently Corah (1966) studied the effects of
the amount of surface color in the stimuli and the com-
plexity of the stimulus forms with six groups of preschool
Ss and six droups of 7- to 9-year-olds, His first set of
stimuli were the usual geometric forms; in the second set
the comparison figure of the same color was not a different
figure but one similar to the standard, and in the third
set the comparison of the same color was '"readily discrimin-
able" from the standard in shape, 1In order to test for the
effects of the amount of surface color, one subset had all
solidly colored forms while in the other, all forms were
only outlined in color, His findings gave evidence that in
two of the three comparisons between the solidly colored
forms and the outlined in color forms, a significantly
greater number of color choices were made to solidly colored

forms., In addition, even though a significantly greater
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number of color responses were obtained from the preschool

Ss than from the older Ss, five of the six groups of preschool
Ss were form dominant., This seemed to suggest to Corah that
préschool children no longer respond to geometric figures in
terms of color to the extent which they formerly did,

Kagan and Lemkin (1961) failed to find the traditional
developmental differences with a group of children ranging in
age from 339 to 836 years, All of the children seemed to
prefer form to color or size, This study has been criticized
because the term “cutout® was used in the instructions and
critics felt that the instructions produced a set that
emphasized form,

In still another study with kindergarten children, Corah
and Gross (1967) investigated the variables of hue, brightness
and saturation in color-form matching., They found that
*brightness differences produced a significantly greater number
of color matches than 4id either hue or saturation differences
(p. 140)."

Since 1929 color-form preferences of young children
in other countries have also been investigated, 1In 1930
Rabello (reported in Kidd and Rivoire, 1966) found that with
Bolivian children of 3 to 11 years, color preferences decreas-
ed with age while form choices increased, Engel (1935)
studied German children whose ages ranged from 2 to 1l years
and his data revealed that children under 3 1/2 years were
nearly unanimous in their classification according to form,
With those between 3 1/2 and 6 years a very high percentage

Classified according to color, His methods of
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investigation were similar to those of Katz,

Kindergarten children in China, age 3 to G.years,
composed Huang's (1945) sample, The results of his experi-
ment gave evidence that with color differences ‘held constant,
the proportion of form choices increased as form differences
between the choice ok jects increased, e.g., a square was
matched with a rectangle that approached a square, or in an-
other set, with one that was long and narrow. And when
form differences were held constant, color choices increased
as the color differences between the choice objects in-
creased, In an attempt to investigate their form differ-
ence, he found that “"real things do not seem to have a very
unequivocal advantage over their wooden replicas in favor-
ing form choices (p. 62)."

Lastly, suchman (1966) investigated the color vs,
form preference of Moslem Hausa children in Zaria, Nigeria,
West Africa, Age was not a variable, In preference among
her Ss (age 3 to 15 jears), there was no trend toward form
preference, Thus, she feels that in terms of developmental
theory, “"the concept of a universal maturational process in
perceptual color-form preference must be modified if not
abandoned (p. 7)." In her analysis of individual differ-
ences, most of the children showed a unidimensional prefer-
ence either for color or form,

Other experiments have approached the problem not
from differences in age of the subject but rather from in-

dividual differences, When Colby and Robertson (1942) set
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out to examine the distribution and stability of color-form
response within a group, age 3 1/2 to 9 1/2 years, over a
developmental period of one year, they discovered that the
pure form-dominant children exceeded the pure color-
doaminant children by a small margin, After a retest a year
later when the individual records were analyzed longitudin-
ally, three rather distinct types appeared; "“a stable type,
either pure form or pure color dominant, which did not
change; a mixed type, which changed predominately toward
formy and a very unstable type, which showed uncertain and
marginal preferences throughout (p. 391)." Within the pre-
school group on the initial test, form dominance exceeded
color dominance by 12 per cent,

In another study Suchman and Trabasso (1966) found
that a very high percentage of their Ss were unidimensional
and consistent in their color-form preferences despite
stimulus variation, e.g., hue, saturation, form, and contour,
Where the ages ranged from 2:10 to 6316 years, the younger
children generally preferred color and older children
generally preferred form with the median transition age at
432 years, Childrgn with mixed preferences were evenly
scattered throughout the groups,

And so, over the period of the past 40 years, the
Brian and Goodenough study has become a classic, and no sub-
sequent research has tended to refute the findings, It is
accepted that with young children, generally, form is more

attractive than color up to the age of 3 years, but that
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during the span from 3 to 6 years color is preferred,
Accordingly, it was hypothesized that on a task in which the
choice is between matching for form or for color, but not
both, 2 1/2-year-olds would make significantly more form
responses than 3 1/2-year-olds who would make significantly
more form responses than 4 1/2-year-olds.,

An earlier study by Descoudres, using the same
ambiguous problem, revealed that young children (3 to 6 °
years) matched most often on the basis of color with geo-
metric forms, but when realistic shapes were used there
was a dominance of form responses, Thus, in order to in-
vestigate the attribute of form more thoroughly, 3 tests
were devised; Geometric, Realistic, and Modified, For the
Modified Test the present investigator attempted to design
some figures which might be considered midway on a con-
tinuum if geometric shapes were at one end and realistic
shapes at the other, Hence, it was hypothesized that the
frequency of responses for form on the Realistic Test is
significantly greater than on the Modified Test, and that
the frequency of responses for form on the Modified Test is
significantly greater than on the Geometric Test,

In only one instance (Corah's) has the experimenter
attempted to explain his results using Piaget's theoretical
framework, i.e,, the characteristic of centration, One of
the most pronounced characteristics of preoperational

thought of the young child is his tendency to “center," i,.e,,
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to give attention to a single salient featurecof an object
while disregarding others, Flavell states that “the child
is unable to decenter, i.e,, to take into account features
which could balance and compensate for the distorting,
biasing effects of the single centration (9, p. 157)."
Corah interpreted deliberation of the older children before
making their choices as the onset of decentration,

Finally, consideration was given to Rosenthal's
(1966) finding of “"experimenter effects," i.,e,, the ex-
perimenter himself may be a significant determinant of the
results of his research, What he is discussing is very
much like Merton's concept of "self-fulfilling prophecy"
whereby one prophesies an event (i.e,, an experimental
result) and the expectation of it then changes the prophet's
{experimenter's) behavior in such a way as to make the pre-
dicted event more likely. In one experiment where Es were
not permitted to speak other than the standard instructions,
the conclusion was made that the communication of E's
biases had been by some subtle paralinguistic (e.g., tone)
or kinesic (e.g., facial expressions, gestures) signals
(1964, p. 94). The author and two female graduate students
in child development administered the tests, The graduate
students were unaware of the hypotheses of the study and
were asked to refrain from doing any reading on the topic,
Comparisons of the three experimenters would be made in

order to ascertain whether significant differences existed,
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And although no significant differences between the sexes

within this age range had been shown in other studies, the

effect of sex would be tested,

In summary, Table 1 presents the pertinent facts of

the studies which are germane to the present experiment,

Investigator

Katz

Descoudres

Brian and
Goodenough

Rabello

Engel

Colby &
Robertson

TABLE I

Summary of Studies Reviewed

Year

1913

1914

1929

1930

1935

1942

Ages of Ss Sample Findings

Sizes
219 to 438 ? Matching based pre-
years dominately on color
with geometric
figures,
3 to 6 60 Children matched most

often on basis of
color with geometric
figures but on formm
with realistic figures,

132 to 5311 219 Using plane and solid
geometric forms
children at two years
preferred fomm,
shifted to color at
age 4 1/2 years and
back to form at 6 years

3 to ll ? Color preferences
decreased with age
while form prefer -
ences increased,

2 to ll 800 Children under 336
years showed an al-
most exclusive
interest in form,
then shifted to color.

316 to 931 138 In the preschool
group form-dominance
exceeds that of
color-dominance,

Pure form-dominant
children exceeded the
pure color-dominant
by 10 per cent,






Investigator

Huang

Kagan and

Lemkin

Corah

Corah

suchman and
Trabasso

Suchman

Year

1945

1961

1964

1966

1966

1966

13
TABLE I-Continued

Ages of Ss Sample

Sizes

Kinderéarten 20

3319 to 836 69

3310 to 538 80

332 to 538 210
239 to 636 166
3 to 15 120

Findings

With plane and solid
geometrical figures
and plane figures of
real things, form
choices dominated,
Real things do not
have an advantage
over their wooden
replicas in favoring
form choices,

All children strong-
ly preferred form

to color or size,
Criticized for using
“cutouts" in the
instructions,

Hypothesis confirmed
that amount of color
and complexity of
stimuli was related
to level of color
response,

Hypothesis confirmed
that amount of color
and complexity of
stimuli was related
to level of color
response,

Younger children
mostly preferred
color while older
preferred form with
median transition

age at 432, Most of
Ss were unidimension-
al and consistent,

with west African
children 3 to 5 1/2
years 85 percent of
the choices were

for color, Most of
the Ss had a uni-
dimensional preference,
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Investigator

Corah and
Gross

14
TABLE I-Continued

Year Ages of ss Sample
Sizes

1967 530 to 731 240

Findings

The form alter-
native differed
from the standard
and color alter-
native in hue,
brightness, and
saturation,
Brightness differ-
ences produced a
significantly
greater number of
color matches,






CHAPTER III

METHOD

statement of Hypothesess

A, Two-and-a-half-year-olds make significantly more form
responses than 3 1/2-year-olds who make significantly
more form responses than 4 1/2-year-olds. (2 1/2 > 3 1/2)
4 1/2).

B, The frequency of responses for form on the Realistic
Test is significantly greater than on the Modified Test,
The frequency of responses for form on the Modified Test
is significantly greater than on the Geometric Test,

Sample

The subjects consisted of three groups of 36 child-
ren each, half boys and half girls, The first group ranged

in age from 2314 to 2:8 years, the second from 334 to 3:8

years, and the third trdm 434 to 438 years, Only those sub-

jects who 4id not attend a weekday nursery school were
selected, Many nursery school curricula tend to place much
emphasis upon learning to name colors and shapes, and the
experimenter wanted to avoid the influence of recent learn-
ing upon the test results as much aspossible,

Since very few 2 1/2-year-olds attend preschool this

added another dimension toward the homogeneity of the group.

15



16
The subjects represented an essentially middle-class
population judging from their housing and area of residence,
Children were located through Protestant churches and
Catholic schools in the area of Lansing, Michigan, The
former provided lists of young children enrolled in their
Sunday Schools and the latter passed out and returned a
voluntary sign-up sheet, which had been prepared by the
experimenter, Parents contacted by these means often
suggested children of friends and neighbors who fitted into

the age ranges of this study,

Materials

Three sets of stimulus figures in three colors, red
and blue and yellow, were employed, The primary colors
were chosen sinCe they were used in the majority of pre-
vious studies, The three sets of stimulus figures differed
in the type of forms represented. One set consisted of
geometric forms, the second set consisted of modified forms,
and the third realistic forms (shown in Figure 1), The
geometric and modified forms were cut from glazed paper of
bright color and mounted on heavy white cardboard, A
transparent adhesive plastic was used as a protective cover-
ing, The realistic forms were brightly enameled, raised
(3/8 inch) wooden figures which were cemented to the plastic

covered white cardbozard,
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Tests corresponding to each of the three types of
form cues were constructed, Each test consisted of nine
items., An item consisted of a standard form mounted on a
21/2 x 2 1/2 inch card, and the comparison form mounted
on a 21/2 x 10 inch card, The comparison figures were
mounted six inches apart with one matching the standard
in color but not in form, while the other matched in form
but not in color, BEach form was used as a standard three
times, once in each of the three colors, and as a comparison
figure six times, twice in each of the colors, Children
were given all three form-color type tests, making a total

of 27 items per child,

procedure

The testing was done in each child's home with time
allowed to establish rapport., 1If after approximately 10
minutes the child refused to participate, the session was
terminated, Six boys, age 2 1/2 years, were unwilling to
participate, The principal investigator and two female
graduate students in child development each tested 12 child-
ren, half boys and half girls, in each group for a total of
36, The graduate students had been trained in testing pro-
cedure by the principal investigator through observational
and practical experiences, The E provided a child-size
table with two small chairs, which were placed as far as
possible from any distractors. The test materials were kept

out of sight of s in a box which was on a stool to the right
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GEOMETRIC FORMS  (actual size)

MODIFIED FORMS ( actuol size)

REALISTIC FORMS (actuol size)

FIG. 1. Three Types of Test Forms
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of E. In almost all cases the E and S were in a room
alone, but when a mother expressed a strong desire to
observe the testing she was asked to sit behind the child,

After S was seated opposite E at the table, a short
pretest was given using different forms (e.g., rectangle,
heart, giraffe) and different colors[ e.g., orange, pink,
green) from those appearing in the test objects, 1In this
pretest, the Ss were required to match for identical objects,
e.gd., objects which matched on both form and color., 1In
order to forestall a position preference in the actual test-
ing, the matching figure was rotated from left to right and
top to bottom., Those children who were unable to match at
least the last five of the eight items on the pretest were
eliminated from the study. Three boys and one girl in the
3 1/2-year-olds were dropped for this reason, and 37 boys
and 12 girls in the 2 1/2-year group were eliminated from
the sample after showing an initial willingness to participate,
Most of these children seemed unable to understand the
requirements of the test, e.g., they would point to the
standard, place the standard in the center of the comparison
card, take the standard card away and then hand it back to E,
or leave their chair in the middle of the testing. There-
fore, the subjects in the 2 1/2-year group tend to be a high-
ly selective sample; the boys especially are probably more

mature than the average,
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For the actual testing, the comparison cards were
placed face down in a stack in front of E, The standard
cards were held in E's left hand, Then E put the compari-
son card in front of S so that the figures were at his left
and right and said, "Look at both," Next, holding the
standard card about four inches above the table and about 12
inches from S, the experimenter said, "Find this one, find
one like this,* The child indicated his preference by
pointing to the matching figure on the comparison card or by
placing the standard card on or beside it., The standard
card was then removed to E's lap and the comparison card
moved close to E on the left or right side of E on the floor
to be recorded on the score sheet after the session ended,
The total testing time was about 10 minutes,

The position for form matches in relation to the
child followed the sequence R, L, R, L, L, R, R, R, L in
each test, Two sequences of the tests (i.e., GMR and RMG)
were selected as representative of the six possible sequences
and were randomly assigned among the subjects (Winer, 1962,
p. 352).

After the tests were administered the child was
asked a variety of questions in an attempt to gain some in-
sights into the young child's thinking, Each S was asked to
select from the nine standard cards of the geometric test
the colors named by E, He was requested to label the forms

and then the colors., Finally, S was shown two standard
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cards matched according to his general preference form
or color and asked, "Can these go together? Why?" or "“Are
these alike? Are they the same? Wwhy?" Then the opposite
match was shown to S and the same questions asked, The
questions were intended to test the limits of the child's
choices, Piaget, for example, believes that the clinical
method, i,e,, the employment of many "rephrased" questions,
is the only way to get to ;he child's cognitive structure
(Flavell, p. 28),

Scoring
A score of “1" was given for each item indicated by

the child as a preference for form., A score of “0% was
given for each item matched by color., Thus, the test
scores on each test ranged from "O", all color responses, to

“9,% all form responses,

Design and Analysis
The original design of the study was that of a 2 x 3

X 3 X 3 analysis of variance with repeated measures, The
independent variables were age of children (three levels--
fixed effects), examiners (three levels--fixed effects),
sex of children (two levels--fixed effects), and type of
test (three levels--fixed effects)., The dependent variable
was the number of foim responses for each child to each
test., 1In this design repeated measures, tests of different

types, were administered to the same child,
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The main effect for age and the main effect for type
of test was to be tested using the Greenhouse and Geisser
procedure (Winer, 1962), If either effect was significant
at the .05 level, then a posteriori tests using the Scheffé
method were to be made to test the specific hypotheses of
order and linear trend (ibid., p. 88).

However, because of the characteristics of the
obtained score distributions, data were analyzed using non-
parametric techniques (Chi-square) rather than an analysis of

variance, This point is discussed in the next section,






CHAPTER IV

RESULTS

In order to use an analysis of variance technique
for analyzing the data, the assumption is made that the
sample was drawn from a normally distributed population,
Figure 2 shows that with this particular sample, the dis-
tributions of scores on the Geometric, Modified, and Realis-
tic Test were J- or U-shaped, About one-third of the
sample at ages 2 1/2 and 3 1/2 years preferred color ex-
Clusively on each of the tests, while the converse was shown
with the 4 1/2-year-olds on the Geometric and Modified Tests,
About equal numbers of 4 1/2-year-olds showed exclusive
preference for form and color on the Realistic Test, Table
2 presents the means and standard deviations for the 2 1/2-,

31/2, and 4 1/2-year-olds on the three tests,

TABLE 2
Means and Standard Deviations of the Tests According to Age
Groups
Type 2 1/2 years 3 1/2 years 4 1/2 years

Means S,.D. Means S,D, Means S,D,

Geometric 3.5 3,35 3.3 3.60 5.1 3.78
Modified 3.3 3.47 3.5 3.80 4.6 4,02
Realistic 3.1 3.01 3.6 3.72 4.9 4,03
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Here again the fact that the scores were widely dispersed is
demonstrated clearly, And so, since these distributions
deviate markedly from normal distributions, the data were
analyzed by Chi-square, a non-parametric statistic,

A Chi-square Test for Homogeneity was used to com-
pare the dimension preference for 2 1/2-, 3 1/2-, and 4 1/2-
year-olds on each of the three tests (Hays, 1963), Scores
were categorized for dimension preference as followss if a
subject scored zero or one on a test he was a color preferrer,
if two through seven a-mixed preferrer, and if eight or nine
a form preferrer, Table 3 presents the observed frequencies
of the dimension preference for each age group according to
the type of test, Significant differences were found for
the Geometric and Realistic Tests (p = .05) indicating that
color, form, and mixed preferences do not have the same dis-
tributions at different ages, Inspection of Figure 2 and
Table 3 suggests that (1) about half of the subjects con-
sistently preferred color at all ages and on all tests, (2)
form preferences increase with age on all tests, and (3)
mixed preferences decrease with age on all tests, On the
basis of these data, the first hypothesis of the study must
be rejected, The number of form choices increased from 2 1/2
to 4 1/2 years, rather than decreased as was predicted,
whereas the number of color choices did not change with age,
but were quite strong at each of the ages tested, Using

total test score categories, Table 4 also shows the increase
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TABLE 3
Comparison of Score Distributions
for 2 1/2-, 3 1/2-, 4 1/2-Year-Olds

Color (0-1) Mixed (2-7) Form (8-9) Total

Geometric

2 1/2 Years 15 15 6 36
3 1/2 Years 19 8 9 36
4 1‘2 Years 9 10 17 36
Totals 43 33 32 108
Modified

2 1/2 Years _18 9 9 36
3 1/2 Years 18 7 1l 36
4 1/2 Years 15 5 16 36
Totals 51 21 36 108
Realistic

2 1/2 Years 15 17 4 36
3 1/2 Years 16 9 11 36
4 1‘2 Years 15 4 17 36
Totals 46 30 32 108

Geometric Tests X2; X2 = 11.4 with 4 df; p = .03,

Results significant at .05 level,

Modified Tests X°%; X2 = 3.66 with 4 df; p = .50.
Not significant at ,05 level,

Realistic Test; X2; X2 = 16.64 with 4 df; p = .01,
Results significant at .05 level,
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TABLE 4

Number of Choices for Form, Mixed, or Color Preferences

at Each Age Across All Three Tests

Preference 21/2 31/2 4 1/2 Total
Form (0-1) 19 31 50 100
Mixed (2-7) 41 24 19 84
Color (8-9) 48 53 39 140
Total 108 108 108 324

in the number of choices showing preference for form from
the youngest to the oldest age group. Again, the number of
mixed choices decreased with age, while the number of color
choices remained about the same., A Chi-square test could
not be done on the frequencies of form, mixed, and color
choices at each age level for all three tests, The reason
is that each child is represented by three scores so that
the required assumption of independence is not met,

In order to examine the relationships among the
groups Large Sample Post Hoc Procedures for the Chi-square
Test of Homogeneity were used (Marascuilo, 1966), The
results revealed that on the Realistic Test the 2 1/2-year-
old mixed and form preferrers, No other differences were
found to be significant in the post hoc analysis,

Another way of looking at the data was by indi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>