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MELKMAN, RACHEL; KORIAT, ASHER; and PARDO, KARIN. Preference for Color and Form in Preschoolers
as Related to Color and Form Differentiation. CHILD DEVELOPMENT, 1976, 47, 1045-1050. The preference
for color or form as bases for similarity judgments among preschoolers (ages 2-5) and its relationship to the
differentiation of form and color concepts as indexed by discrimination, identification, and labeling were
investigated. As hypothesized, an early stage of form preference was found, replicating Brian and
Goodenough'’s results. This was followed by the often-reported color preference and subsequent shift to
form preference. A second hypothesis—that the relative salience of a dimension develops in parallel to its
relative degree of differentiation—was not supported. This was so despite the fact that, within age groups,
individuals who displayed higher proficiency in one dimension than in the other also preferred that
dimension over the other. Implications for existing explanations of developmental trends in preference

were discussed.

The relative salience of color and form as
bases for responding to stimuli has been studied in
children as well as in adults. The results generally
suggest that responsiveness to color represents a
more primitive mode of functioning than respon-
siveness to form. Developmental studies have
consistently reported a gradual increase in form
salience with age (Brian & Goodenough 1929;
Corah 1964; Kagan & Lemkin 1961; Suchman &
Trabasso 1966a). Within age groups, subjects pre-
ferring form have been found to exhibit more
adaptive or efficient modes of behavior than sub-
jects preferring color (Brian & Goodenough 1929;
Hill 1972; Suchman 1966).

There is evidence, however, that at a very
young age form is more salient than color. Infant
studies indicate that variations in stimulus pattern
affect visual preference more strongly than either
color or size (Fantz & Nevis 1967; Spears 1964).
With preschoolers, Brian and Goodenough, using
a matching technique, found a very early stage of
form salience (around 2-2% years) preceding the
commonly obtained color salience and subsequent
shift to form. This finding appears inconsistent
with the prevalent assumption of the more ad-
vanced nature of form responsiveness and raises
questions regarding some of the explanations of
the developmental increase in form salience.

The first purpose of the present study was to
attempt a replication of the finding regarding de-
velopment of color-form preference in preschool-

ers which was made by Brian and Goodenough.
No study since theirs has reported color-form
preferences (on a matching task) in children below
the age of 3, with the one exception of Suchman
and Trabasso (1966a), whose data included a small
sample of children aged 2-10 to 3-5.

The second purpose was to relate this devel-
opment to the acquisition of form and color con-
cepts. A number of studies suggest that the rela-
tive salience of a dimension is affected by, and may
in turn affect, the amount of discriminative expo-
sure to that dimension. On the one hand, differ-
ences in dimensional salience were found to pre-
dict discrimination accuracy and effectiveness of
concept attainment (e.g., Gaines 1964; Odom &
Mumbauer 1971; Smiley & Weir 1966; Suchman
& Trabasso 1966b). On the other hand, differentia-
tion training with a dimension was found to in-
crease its relative salience (e.g., Caron 1969;
Gaines 1970; Gusinow & Price 1972). Differences
between groups in the preference for color and
form have similarly been explained in terms of
differences in reinforcement histories (Lee 1965;
Suchman 1966). Lee proposed that the reinforce-
ment of form discrimination in learning to read is
responsible for the increased form salience in
school-age children.

If the development of color-form salience in
preschoolers is seen similarly to reflect variations
in environmental contingencies, then the effects of
these variations should be also detectable in the
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relative differentiation of color and form concepts:
forms should be more accurately discriminated
than colors at those developmental stages where
form is found to be dominant, whereas the reverse
pattern should obtain when color is dominant.
Thus, if the nonmonotonic developmental trend
reported by Brian and Goodenough is replicated,
a parallel nonmonotonic development in the rela-
tive differentiation of form and color concepts may
be expected. This may result, for example, if form
differentiation undergoes its most rapid develop-
ment earlier than color differentiation.

Three indices of differentiation were used in
the present study. These were “discrimination”
(the ability to match stimuli on the dimension),
“labeling” (the ability to provide names for various
values on the dimension), and “identification” (the
ability to designate the appropriate value when
given its name).

Method

Procedure.—Subjects were invited individ-
ually to “play a game” with the experimenter,
were escorted to a room adjacent to the nursery
school, and seated beside the experimenter. Dis-
crimination was assessed first, followed by dimen-
sional salience, with labeling and identification
administered last.

Discrimination procedures.—Half the sub-
jects in each age group received the color dis-
crimination first, and the remaining half received
the form discrimination first. Each of the discrimi-
nation tasks consisted of two practice and eight
test stimuli. The stimuli were 6 X 12-inch
cardboards onto which an evenly spaced row of
four shapes (1% inches in diameter) was glued.
For color discrimination, circles colored red, yel-
low, green, and blue were used. For form dis-
crimination, a circle, a square, a triangle, and a
star, all colored orange, were used. The four
shapes were arranged according to a randomly
chosen set of different orders. For each of the dis-
crimination tasks there was a corresponding set of
flat wooden blocks (% inch in thickness) identical
to the stimulus shapes in size, form, and color.

The experimenter placed in front of the sub-
ject the cards containing the discrimination stimuli
with the first practice card in view. He picked one
of the blocks, saying “Where does it go?” and then
placed it on top of the appropriate stimulus. The
child was then encouraged to do the same. The
experimenter then exposed the second practice
card, handed the child another block, and said
“Now you show me where this one goes.” Assis-
tance was given where necessary. The eight test

trials followed immediately with no further assis-
tance or reinforcement given. The position of the
“correct” shape on the cards varied randomly from
trial to trial except that it was never the same on
successive trials. The second discrimination task
followed the first and was administered in the
same fashion.

Dimensional salience procedure.—Again, the
task consisted of two practice and eight test cards.
Each card (a 6 x 8-inch cardboard) portrayed one
stimulus (the standard) pasted in the middle of the
upper half, and two stimuli (comparison stimuli)
pasted below, equidistant from the standard. The
stimuli consisted of randomly chosen pairings of
the color and form values used in the discrimina-
tion tasks. Each color and form appeared approxi-
mately equally often. On the practice cards, one of
the comparison stimuli was identical to the stan-
dard whereas the other differed from it in both
color and form. The position of the identical stimu-
lus was to the right of the standard in the first
practice trial and to its left on the second. On the
test cards, one comparison stimulus was identical
to the standard in form but not in color, and the
other was identical to it in color but not in form.
The comparison stimuli matching the standard on
each dimension appeared in both positions equally
often, with the two positions appearing in random
order except that neither occurred more than
twice in succession.

The experimenter placed the cards in front of
the child with the first practice card in view. Point-
ing to the standard, he said “Show me another one
like this.” On the practice trials where one of the
choices was correct, the child was assisted and cor-
rected if necessary. The test trials followed imme-
diately after the practice trials according to the
same procedure but with no assistance or rein-
forcement. The preference task was readminis-
tered 1-3 weeks after the original presentation.

Labeling and identification procedure.—Two
6 x 12-inch cardboards were used. On one were
glued 3 X 6-inch strips of the colors red, yellow,
green, and blue, in that order. On the other were
drawn a black outline of a circle, a square, a
triangle, and a star, in that order and of the same
size as the previously used shapes. Half the chil-
dren in each age group were presented with colors
first, the other half with forms first. Upon presen-
tation of the cardboard, the child was asked to
label each color (or form) by “what is this?” If the
child was unable to supply all the names, iden-
tification was assessed by having the child point to
each color (or form) named by the experimenter in
turn.

Subjects.—Subjects were Israeli

upper-



middle-class children, 55 boys and 54 girls in the
following age groups: 2-0 to 2-5 years (N = 12); 2-6
to 2-11 years (N = 20); 3-0 to 3-5 years (N = 22);
3-6 to 3-11 years (N = 20); 4-0 to 4-5 years (N =
22); and 4-6 to 4-11 years (N = 13). Each of the
first four groups contained an equal number of
boys and girls; the last group contained seven boys
and six girls. Twenty-seven additional subjects
were eliminated for failure on the practice trials of
the salience tasks or for four or more successive
right- or left-hand choices on this task.

Results

Dimensivonal salience.—The number of trials
on which form was preferred over color was de-
termined for each child for each administration of
the salience task (PREF-1 and PREF-2) and for
their sum (PREF-T). The means of PREF-I,
PREF-2, and PREF-T, expressed in terms of per-
centage of form choices, are shown in figure 1 for
each age group. (Preliminary analyses revealed no
effect for sex, for the sex X group interaction, or
for the order in which the discrimination tasks
were administered.) As can be seen, the strongest
form preference is manifested by the youngest and
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oldest children, and the highest color preference
by children aged 3 to 3-5. Thus, the curvilinear
relationship reported by Brian and Goodenough
(1929) appears to be replicated by the present
data.

The average dimensional preference of the
intermediate age groups clearly deviates from the
50% point at which neither form nor color is dom-
inant. In comparison to these groups, the younger
children’s behavior could have resulted either
from stronger form preference than the middle
groups or simply from inconsistency in choice. In
order to evaluate these alternatives, two manifes-
tations of intrasubject consistency, interitem and
intersession reliabilities, were examined. Inter-
item reliabilities were estimated by Cronbach’s
a coefficient (Cronbach 1951), and interses-
sion reliabilities by the PREF-1-PREF-2 correla-
tion coefficients. Table 1 presents these indices of
reliability for each group and for the total popula-
tion. It can be seen that the degree of consistency
of preference does not increase with age: children
display a remarkable consistency in dimensional
preference as early as age 2 years. Only among the
oldest group do the reliabilities appear somewhat
deviant, combining high interitem consistency
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FIG. 1.—Percentage of form choices as a function of age groups
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TABLE 1

INTERITEM AND INTERSESSION RELIABILITIES FOR AGE GROUPS AND FOR THE TOTAL SAMPLE

AGE GROUPS
2-0 to 2-6 to 3-0 to 3-6 to 4-0 to 4-6 to

2-5 2-11 3-5 3-11 4-5 4-11 ALL

Cronbach’s
PREF-1 ... ... .. i, .94 .93 .96 .96 .97 .96 .96
PREF-2 ... ... i .91 .96 .98 .94 .93 .94 .96
PREF-T ..... .. .. .96 .97 .98 .97 .97 .96 .98
PREF-1-PREF-2 correlation .................... .87 .78 .94 .90 .98 .65 .86

with relatively lower intersession consistency. In
this group there was a tendency, although not sig-
nificant, for subjects to display higher PREF-1
scores when the immediately preceding task was
form discrimination than when it was color dis-
crimination. The results on the whole indicate that
the near-midpoint performance of the youngest
groups reflects consistent choices rather than ran-
dom behavior.

The distribution of dimensional preference
scores was clearly bimodal for each of the age
groups. A nonparametric test was therefore used
to evaluate the significance of the age trend in
preference. Subjects were classified as color dom-
inant if they had 14 or more color choices, or form
dominant if they had 14 or more form choices (out
of 16). Otherwise they were classified as nondom-
inant. According to this classification, 41 of the
subjects were color dominant, 40 were form dom-
inant, and 28 were nondominant. The frequency
of color dominant, form dominant, and nondomi-
nant subjects in each of the age groups 2-0 to 2-11,
3-0 to 3-11, and 4-0 to 4-11 varied significantly,
x%(4) = 9.58, p < .05.

Differentiation and salience.—The relation-
ship between differentiation and salience was
evaluated using a between-group analysis first and
a between-individual analysis second. In the first
analysis the percentages of correct responses on
color and form discrimination, labeling, and iden-
tification tasks were determined for each child.
The means of these scores are presented in figure
2 for each age group. As can be seen, the data are
distributed relatively monotonically, with color
and form discrimination practically complete by
3% years of age, and identification attained by 4%
years of age.

Figure 2 indicates that the development of
color differentiation slightly precedes that of form
differentiation. Apart from this trend, however,
the abilities to discriminate, identify, and label
form concepts seem to manifest developmental

functions essentially parallel to those obtained for
the respective color abilities. These results sug-
gest that the relative salience of a dimension is
developmentally independent of its relative dif-
ferentiation.

The second analysis concerned the relation-
ship within age groups between the individual’s
differentiation scores and his preference. Prelimi-
nary analyses indicated that preference yielded
the same pattern of relationships to discrimina-
tion, identification, and labeling. Since, however,
each of these measures alone allowed for variation
among individuals within a limited age range
only—discrimination among the youngest subjects
and labeling among the oldest—the relationship
between differentiation and preference is best
conveyed in terms of composite differentiation
scores. Subjects were classified as “form com-
plete” if they achieved perfect scores on the form
discrimination, identification, and labeling tasks;
otherwise they were classified as “form incom-
plete.” They were similarly classified as “color
complete” or “color incomplete” on the basis of
the color tasks. Table 2 presents mean form pref-
erence scores for subjects exhibiting complete dif-
ferentiation of color only, of form only, of both, or
of neither. Because of the small number of sub-
jects in each category, the data were pooled to
create three age levels.

Several conclusions are suggested by the data
of table 2. First, the curvilinear function relating
form salience to age appears to obtain for all sub-
groups. The initial decline in form preference is
clearly noticeable even in subjects who achieved
perfect scores on all color and form ability tasks.
Second, given the overall age trend in preference,
individuals who exhibited a higher proficiency in
one dimension than the other tended to prefer
that dimension as a basis for similarity judgments.
Thus, form preference was strongest for form-
complete—color-incomplete subjects and color
preference was strongest for color-complete—
form-incomplete subjects. The remaining two
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FIG. 2.—Mean percentage of correct responses on color and form discrimination, identification, and labeling as a

function of age group.

groups obtained intermediate and comparable
preference scores.

Discussion

The results of the present study replicated
Brian and Goodenough’s finding of an early stage
of form salience declining up to the age of 3-3%
years and increasing thereafter. As in Suchman
and Trabasso’s (1966a) study, subjects in each age
group displayed highly consistent preference pat-
terns. This consistency indicates that the early

peak in form preference is not due to inconsistent
choices at these ages. Within age groups individ-
ual differences in color-form preference were cor-
related with the ability to differentiate color and
form concepts: subjects who exhibited better dif-
ferentiation of one dimension than the other
tended also to prefer that dimension over the oth-
er. A similar relationship was also reported by
others (e.g., Suchman & Trabasso 1966b). De-
velopmentally, however, salience and differentia-
tion appeared independent of each other. Thus,
although salience revealed a nonmonotonic devel-

TABLE 2

MEAN PERCENTAGE OF FORM CHOICES ON THE DIMENSIONAL SALIENCE TASK BY CHILDREN (N in Parentheses)
WITH DIFFERENT PATTERNS OF FORM AND COLOR ABILITIES

ABILITY PATTERN AGE GROUP
Form Color 2-0 to 2-11 3-0 to 3-11 4-0 to 4-11 ALL
Incomplete Incomplete 56(23) 44(14) 48(6) 51(43)
Incomplete Complete 38(6) 23(11) 49(12) 37(29)
Complete Incomplete 100(2) 81(2) —(0) 91(4)
Complete Complete 100(1) 43(15) 67(17) 57(33)
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opmental trend, no indication was found for sys- function of dimensional salience. Developmental
tematic changes in the relative differentiation of Psychology, 1969, 1, 333-339.

color and form concepts with age. These results  Corah, N. L. Color and form in children’s perceptual
may appear inconsistent with an explanation of the behavior. Perceptual and Motor Skills, 1964, 18,
nonmonotonic development of color-form prefer- 313-316.

ence as reflecting changes in environmental rein- =+ Cronbach, L. J. Coefficient alpha and the internal struc-
forcement contingencies with age, since such ture of tests. Psychometrika, 1951, 16, 297-334.
changes would have been expected to be man-  Fantz, R. L., & Nevis, S. Pattern preference and
ifested in the differentiation measures as well. The perceptual-cognitive development in early infancy.
results on the whole may be taken to suggest that, Merrill-Palmer Quarterly, 1967, 13, 77-108.
within the age range studied, salience and differ-  Gaines, R. Color-form preference and color-form dis-
entiation show ontogenetic developments inde- criminative ability of deaf and hearing children.
pendent of each other, with environmental con- Perceptual and Motor Skills, 1964, 18, 70.
tingencies possibly affecting deviations from age —+ Gaines, R. Children’s selective attention to stimuli: stage
norms. or set? Child Development, 1970, 41, 979-991.

Th Its of th t stud b Gusinow, J. F., & Price, L. E. Modification of form
lem £ € resuits ol the p}e(slen ls ucy posle z;.]pro i and color responding in young children as a function
em for most accounts of developmental changes of differential reinforcement and verbalization.

in color-form preference. None of the explanations Journal of Experimental Child Psychology, 1972
offered for the often-reported increase of form 13. 145-153 ’ ’
preference with age (Corah 1964; Kagan & Lem- ’ )
kin 1961; Lee 1965) appears able, by extrapola-
tion, to account for the initial peak and subsequent
decline of form preference. This is so because all

Hill, E. The Holzman inkblot technique. San Francisco:
Jossey-Bass, 1972.

Kagan, J., & Lemkin, J. Form, color and size in chil-
dren’s conceptual behavior. Child Development,

available explanations assume form salience to 1961, 32, 25-28
‘represent a more mature response, either becaus.e Lee, L. C. Concept utilization in preschool children.
it presupposes the ’development of certain Child Development, 1965, 36, 221-227.
capacities or begause it constltut.es a more ade- Odom, R. D., & Mumbauer, C. C. Dimensional sali-
quate response 1n terms of environmental con- ence and identification of the relevant dimension in
tingencies. problem solving: a developmental study. Devel-
The main issue appears to be whether both opmental Psychology, 1971, 4, 135-140.
the initial decline in color preference and the sub- ~ Smiley, S. S., & Weir, M. W. Role of dimensional
sequent rise in form preference reflect the same dominance in reversal and nonreversal shift behav-
underlying process. One approach which may ior. Journal of Experimental Child Psychology,
shed some light on this issue is a comparison of the 1966, 4, 296-307.
cognitive and emotional correlates of form prefer- Spears, W. C. Assessment of visual preference and dis-
ence in young preschoolers and in older children. crimination in the four-month-old infant. Journal of
A second approach is the longitudinal study of Comparative and Physiological Psychology, 1964,
color and form preference between ages 2 and 57, 381-386.
5. =+ Suchman, R. G. Color-form preference, discrimination
accuracy and learning of deaf and hearing children.
Child Development, 1966, 37, 439-451.
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