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PRASRST K
INTRODUCTION

This thesis proposes to study color responses of
school children from grades one to six inclusive. It en-
deavors to show the development of color discrimination in
the school child.

The problem begins with the knowledge that the first
grade child possesses in reference to color, with his
preference in regard to.color combinations, and with his
response to color gqualities and space areas. The first
grade child lives in a different world from that of a sixth
grade child. At each grade level the child becomes more
conscious of the outside world. He is influenced by many
new forces. The aim of this thesis 1s to discover the
extent to which the child's color sense matures as he grows
from year to year or grade to grade. In other words, this
thesis attempts to find the level of color understsnding of
both boys and girls in grades one to six.

The findings are ofbvalue to teachers in presenting
material to children by means of colored charts, bulletin
board arrangements, blackboard decorations, and room dec-

orations. It is well known that pleasing decorative ef-



fects and harmonious surroundings are conducive to learn-
ing.

A Art instructors might profit by using the results
of these tests in their teaching of color. For the test
resultsvshow the preference of children for different
color harmonies and their reactions toward balance, value,
“and color repetition. These results also show at what
grade level pupils become conscious of the various color
combinations. Hence they may be of aid to the art teach-
er in planning instruction in color usage.

The teacher achieves her best results by following
and directing the inclinations of the child. Some chil-
dren may work better with color by following thelir natur-
al feeling-responses., Such children should be encouraged
to develop their own particular color sense, yet training
in color sensation and in color discrimination for all
children furthers artistic appreciation.

Psychologists, educators, and artists have all spec-
ulated regarding color preferences of children. Some
testing has been done, yet there is much controversy re-
garding the child's innate ability to choose the better
art forms. Controversy prevails over the question of
whether the child's choice changes as he advances to a
higher grade. Another basis for dispute is the-differ-

ence in choices between girls and boys. Prevalent be-



liefs hold that children have a natural sense of balance
and that they will choose the more striking contrasts
and the simpler forms.

This thesis will attempt to ascertain through a ser-
ies of group tests which color combinations are preferred.
The first test deals withlthree color harmonies: (1)
monochromatic (shades and tints of one color, i.e., the
dark and light values of.any particular color); (2) anal-
ogous (colors that are close or colors that are side by
side on the color wheel, e.g., yellow and green or red
and purple); (3) complementary (colors that result in
.grey when mixed together,.that‘is, colors that are di-
ectly opposite in location on the colors wheel). The
second test deals with the repetition of color, that is,
the achievement of a balanced unit by a simple repeated
design. The next test, the third, concerns value. It
determines whether children prefer dark colors, light
colors, or a combination of dark, light, and intermediate.
The last test, the fourth, utilizes value again but this
time in the working out of a balanced arrangeument. All
the tests attempt to ascertain which combinations are most
pleasing to children in the various grades and how boys
and girls differ as they progress from grade to grade.

Previous research has dealt for the most part with

single color preference. Baldwin tested the color pre-



1 Michaels tested the

ference of a nine month o0ld child.
color preference of children according to age.z Arlitt
and Buchner tested the color preferences of white mnd Ne-

3

gro children. Garth conducted a color study using de-

4 In a test of color reaction

signs and single colors.
of school children Mary Polson tested for value of color
as well as for single color preference.5 Ann Van Nice
Gale tested children for single color preference and
for the combinations of colors. She did not test for
preference in regard to the three color harmonies but

in regard to variations in the complementary color com-
bination and in regard to monochromatic and analogous

color schemes.6

However, this thesis tests for prefer-
ence in the three color harmonies: monochromatic, com-—

plementary, and analogous.

l. Baldwin, J. M., Mental development, p. 48-54.

2. Michaels,G. M., Color preferences according to age,
(In American Journal of Psychology, v. 35, p. 79-87,
January, 1935).

&. Arlitt and Buckner, A study of color preferences in
white and Negro three year olds, (In Psychological
Bulletin, v. 34, p. 190-191, March, 1927).

4. Garth, T. R., and Porter, E. P., The color preferences
of 1,032 young children, (In American Journal of Psy-
chology, v. 46, p. 448-451, July, 1937).

5. Polson, Mary, Color reaction of school children, (In
Journal of Héme Economics, v. 18, p. 299=302, June,
19286).

6. Gale, Ann Van Nice, Children's preference for colors,
color combinations and color arrangements.




Munsell!s five-color theory was used in this thesis
because he has provided a measured color system in place
of guess work, this by means of his invention of the pho-
tometer which measures the value and intensity of color.”
The photometer has enabled him to construct colQr scales
showing the mathematical position of each hue in relation
to its value and chroma (intensity).

Munsell has taken the colors that result from light
passing through a prism and has adapted them to pigments.
Munsell!s primary colors are red, green, and blue to which
he adds yellow and purple. Other hues are gotten by mix-
ing these basic colors.

The scientific light theory which involves the break-
ing up of white light into its'constituent colors--illus-
trated by passing white light thru a prism--does not ap-
ply to pigments. Pigments in combination will not produce
the same results as will the constituent colors of white
light. In other words, pigments are material substances,
hence somewhat impure, while the constituent colors of
white light are rays, which may be considered pure; and
the two sets of colors being of different natures will not
behave the same.

The Brewster theory of red, blue, and yellow as pri-

7. Munsell, A. H., A color notation, p. 34-48.



mary colors and orange, ﬁurple, and greén as secondary
colors was not used in this thesis because a mixture of
these colors does not give a bzlanced neutrality or a
grey but results in a predominznce of orange. The fact
that a balanced neutrality does not result, and that a
greyed orange hue does, indicates that orange does not
belong to a basic color set. It should be left out
since it is responsible for the above result. Munsell
obtains the color orange by mixing yellow and red and
calling it yellow-red. When complementary colors are
mixed according to the Brewster theory, only a dull
colored grey results but when Munsell's complementary
colors, which have been messured according to chroma and
value, are used, 2 true grey is obtained.

Although the Brewster theory is most commonly known
in this country,>Munsell's color harmonies are found in
the Orient where the artists and cr ftsmen have used them
to especially good advantage in Persizn rugs and Japsanese
prints. Some of thé larger gréde schools in America em-
ploy the Munsell system in their teaching of art..

One can say this in regard to standards concerning
the use of color. There is no standard that determines
which of the three color combinations, analogous, comple-
mentary, or monochromatic, 1s the best; this has always

been a matter of personal preference. The color Tests

here were not devised to set up 2 standard combination



preferable to others. They were devised merely to find
which arrangements were most pleasing to the boys and
girls in the various grades and whether there is a differ-
ence in their preferences.

Tests II, III, and IV involve the use of art stan-
dards. The question is, "Must children learn to con-
form to adult standards or are their untrained tastes sim-
ilar to those of an adult who has acquired an appreciation
of the acceptable forms?"

Simplicity has always been an art standard. Test
ITI achieves simplicity by a simple repetition of color.
The design that involves repetition of colors will there-
fore have fewer different colors and so will be more sim-
ple. Balance here is achieved when color is repeated in
more than one area of the design.

Mary Polson in testing a group of children found that
children preferred lighter values.8 The adult standard
is to produce a contrast in value so that one color will
enhance the beauty of the other colors.

A well balanced design is supposed to give a feeling
of equilibrium and stability. Test IV discovers whether
children would prefer a well balanced design to one that

was unbalanced. It ascertains whether children possess

8. Polson, Mary, €olor reaction of school children, (In
Journal of Home Economics, v. 18, p. £299-302, June,
1926) .




a natural sense of color balance. The test provides a
choice between balanced light and dark colors and unbal-
anced light and dark colors.

Not much has been done in the field of color study.
some experiments have been conducted; some books have been
written; yet no definite conclusions have been drawn.
After a careful study of what has been done in the field
of color and with the assistance of the art staff of Fort
Hays Kansas State College, the tests for this thesis were
constructed. These tests went through an experimental
stage subject to the reactions of both adults and school
children. After several alterations in design and color
harmony further refinements were made. When the tests
seemed to answer the purpose for which they were intended,

they were Jjudged ready for use.
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STRUCTURE OF TESTS

The construction of the Tests played an importanf
part in the thesis. This involved working out the tests
in the form 6f simple designs and color combinations.
Each test was broken into several designs, which we will
refer to as subtests, and each subtest was in turn broken
into three color arrangements, which we will refer to as
samples. Test I consisted of five designs or subtests;
Tests II, III, and IV consisted of three subtests each.
One subtest at a time was given to elementary school
children.

After the designs and color combinations were satis-
faetorily determined they were mounted on 12" x 18" card-
board so that each sample could be seen across the class
room and could be judged by the entire group of children.

| In each subtest the child wés asked to choose one
out of the three color combinations. Thus he had three
samples to choose from. All three were set before him.
The subtests were arranged in alphabetical order so

that when the first subtest was removed the children were



confronted with the next one. The samples were suppor-
ted by hooks which were fastened to wooden boards.

These boards were so constructed that they could be
placed on the chalk tray of the blackboard in front of
the classroon.

As previously stated each subtest was a different
design. The subject matter used in each design consis-
ted of objects in which the child is interested.l Test
I was made up of five subtests, each of which represen-
ted a small child. Thus this Test consisted of five
child figures as designs. In Tests II, III, and IV,
each of which consisted of three subtests, two subtests
represented objects familiar to the child, and the third
subtest represented an abstract composition. In the
three samples of the subtests in Tests II, III, and IV,
‘one sample showed a correct color combination and the
'other two samples showed incorrect combinations; in other
words, two samples were defec?ive. Correctness and de-
fectiveness in these samples are based upon accepted ar-
tistic standards. The child chose the one of the three
samples that most appealed to him. For each Test the
various subtests were so worked out as to allow egual

areas apportioned to identical colors and so as to use

1. Tomlinson, R. R., Picture making by children, p. 18

e
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the same colors in each subtest. Thus while the pattern
of one subtest differed from another, the areas allotted
to identical colors were the same, and the colors in one
subtest were identical with those in another. A test
was split up into different designs (subtests) in order

to note whether different designs might influence

i

child's choice and in order to provide a larger array of
possibilities from which to choose.

Munsell's colors were used because Munsell is an ac-
cepted authority on color. His color system of values
and chromas (or intensities) is logically and accurately
developed. Each value and chroma can easily be distin-
guished because it has been so well placed and described.

In Test I, which tests the children's choice of color
harmonies, each subtest--A, B, C, D, and E--represents one
of Munsell!s five basic colors; red, yellow, green, blue,
and violet. Fach subtest contains three samples showing
the three harmonies of each color. The basic color was
used in a middle tone so that the colors would harmonize
with the varicus soft color schemes used, namely, comple-
mentary, monochromatic, and analogous. With the basic
colors were combined a lighter value, this being the har-
monizing color. In each sample and in each subtest of
Test I the light and dark colors have the same value and

chroma, these taken from Munsell's color chart. (Figure I)
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Test II tests for simplicity and balance by means of
repetition of color. Red was chosen as the predominat-
ing color simce, according to prewious tests, red is a
favorite among children.® This test is based upon the
hypothesis that when each color is repeated in different
areas of the design a better balance is achieved and the
design will be more simple and unified. One sample of
each subtest shows the basic color, red, with a variety
of colors. The second sample shows the same basic color
with a variety of colors, except that one color is re-
peated. The third sample shows the basic color repeated
and also its complement, blue-green, which is regeated in
the same value and zlso in a lighter value. A different
design was used in each subtest while the design of the
sample in each subtest remained the same. The design of
subtest F is & calf, subtest G a small boy, and subtest
H an abstract arrangement. (Figure 2)

The third Test, made up of subtests I, J, K, is a
test of color value. It attempts to find whether chil-
dren prefer light colors, dark colors, or a combinatibn
of light, dark, and medlum colors. A greyed color was

used so that children would not be influenced in their

2. Garth,. T. R., and Porter, E. P., The color preferences
of 1,032 young children, (In Americen Journal of Psy-
chology, v. 46, p. 448-45I, July, 1937).
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choice by the intensity of a color. As previous exper-
iments show, children tend to choose the very bright de-
signs when these are contrasted with light or subdued

designs.3

In each subtest the design of one sample is
in 1light color values, another in dark color values, and
the third in a combination of light, dark, and medium
color wvalues. The designs of Tests I, J, K, are an ab-
stract form, a2 house, and a camel. (Figure 3)

Test IV is divided into subtests L, M, N, which
are tests of color balance by means of value. An an-
alogous color scheme was used since nelghboring colors
are somewhat similar and since children would not be in-
fluenced by a change in value of the colors. The bal-
ance was worked out in a simple bilateral design. One
of the samples is heavy on the right side, that is, the
right side is composed of dark values. Another szmple
has a light right side and a heavy or dark left side.

In the third sample there is a balance of wvalues.
These color combinations were carried out in the three
subtests. Subtest L is an abstract design, subtest M
represents two ducks, and subtest N portrays a boy and
a girl. (Figure 4)

The Tests were given to 403 boys and 436 girls
making a total of 899. The children came from grades

3. Gale, Ann Van Nice, Children's preference for colors,
color combinations and color arrangements, p. 55.
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one to six inelusive and were taken from three different
schools. None of the children had had special art train-
ing so that all were on the same level of art appreciation
and understanding as far &as academic education is con-
cerned.

The choices were recorded by giving each child a pa-
per cérd on which was mimeographed vertically the alphabet
from A to N inclusive representing the subtests. Hori-
zontal to each letter were the ﬁumbers 1, 2, 3, which cor-
responded to the sample of each subtest. The child mere-
ly encircled the number in each subtest which corresponded
to the sample of each subtest that he preferred. The
words boy, girl, and grade followed by a line headed the
card. (Table 6)

The directions given to the children at the time of
testing were made very simple. The children were asked
to put the numﬁer of their grade in the upper margin and
to underline the word boy if they were boys or to under-
line the word girl if they were girls. They were then
asked to follow each subtest closely and to encircle the
number that corresponded to the number in the picture
that they "liked the best". In grades one, two, and three
a demonstration ﬁas given on the blackboard. Care was
taken that the first choice of the tester in the explan-
ation was sample number two of subtest A so that if her

choice would influence the group it could be noted in the
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results. However, this ipfluence did not occur. Each
Test was exposed to the children two or three minutes or
somewhat longer, until all were resdy for the next set
of pictures.

In all the grades the children were enthusiastic in
showing their appreciastion of the various designs and col-
ors. The lower grades were especislly interested in each
new design.

Figures 1, 2, 3, and 4 depict the four Tests. Fig-
ure 5 shows the preference of boys as compared with girls
for the different color combinations in the various Tests.
Figure 6 shbws total preferences of children in the var-
ious Tests. Figures 7, 8, 9, and 10 show a cocmparison
of the grades in their preferences. The bar charts, Fig-
ures 11, 12, 13, and 14 compare the preferences of the
boys with those of the girls in the different grades. In
the working‘out of the results of these Tests, the choices
of the children were tabulated from the individual paper
cards on which the choices had been registered.

The choices of each grade were tabulated separately
for each Test. The choices of the boys and girls were
kept distinct in a like manner.

The choice totals for each Test were then figured.
Since each subtest involved three possibilities of sel-

ection, there were -three choice totals, each total rep-



resenting the actual number of choices made for each pos-
sibility. There was one choice for every child in each
subtest. Thus a choice total was arrived at by adding up
the single choices in ezch subtest that went for the same
possibility.

In the first Test there were five subtests znd one
choice for each subtest. Each child had five choices for
the first Test. Let us tazke the boys in the sixth grade
as an example of the calculation procedure. Since there
were a total of 94 boys in the sixth grade and each boy
had five choices there was a total of 470 choices. Qut
of the total of 470 choices 269 were made for the comple-
mentary shade. Or stated in percentage terms 57.2% of
the choices went for the complementary color combination.
172 choices out of the total of 470 were for the monochro-
matic color combination. 89 choices went for the anal-
ogous color sample meking the proportion of 18.9% for this
combination. This is shown in Table g.

In Tesfé II, III, IV only three subtests were given.
Thus in Test II for the 94 sixth grade boys there was a
total of 282 possible choices. There were 101 choices
for repetition of one color, 76 choices for repetition of
two colors, and 105 choices for no repetition of color.
The percentages of choices here were as follows: 35.8%
for one repetition, 26.9% for two repetition, and 37.2%

for no repetition. (Tables 3, 4; and 5)

2
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D A T TSR] T )
FINDINGS AND CONCLUSIONS

In all four tests there was a decided preference for
one certain color combination except in Test II where there
is only a difference of .8% for the pattern having a repe-
tition of colors over the pattern having a variety of col-
ors and no repetition. The most zcceptable pattern aec-
cording te art standards received the lowest percentage of
choices.

5 Test I concerns the child's simple and direct prefer-
ence; it does not involve art standards against which this
preference may be compared. Tests II, III, and IV are
based upon art standards. In these tests the children's
choices can be compared with those that are considered

the most acceptable choices.

There was no great variation in the choices of the
children from the three different schools. The children
were consistent from school to school in their choices
for the different color combinations.

The children were also found to be consistent in
their choice of color regardless of design (subtest).

Since each subtest of each test was a different design,
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the findings were checked to see whether the children
might have'been influenced by the subject matter of the
various designs. - The check-up showed that the children
did not especially favor any particular color because of
the design in which it appeared. Their choices in the
main were consistent from design to design.

This is how the most acceptable choices ranked in the
three Tests. Test II: the simplest pattern with a good
balance and a repetition of two colors received the lowest ‘
percentage of choices made by both boys and girls. Test
ITI: the pattern involving the light, dark, and medium
color value ranked second in percentage of choices. Test
IV: the balanced design had the lowest percentage of
choices ameng the boys.

In terms of percentage the percentages representing
the boys! preferences do not vary one from the other as
much as do those representing thé girls! preferences.

The girls! percentages are somewhat more extreme than
those of the boys, that is, their high percentages are
higher and their low percentages lower than are those of
the boys. The boys in their choices come closer to the
accepted forms than do. the girls. (Figure 5)

In Test I 57.2% of the choices were for complementary
colors. 22.7% of the choices were for the monochromatic
color scheme and 20.1% of the choices were for the analog-

ous color scheme. (Figure €) This test shows a decided
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preference for a complementary color scheme in all grades.
(Figure 7)

The boys and girls are similar in their choices of
color harﬁonies. Both boys and girls prefer the comple-
mentary color scheme by a large majority of choices. The
second highest percentage of choices of the boys in all
grades except the fifth and sixth went for the analogous
color scheme. For the girls the second highest percent-
age went to the monochromatic color scheme. (Figure 11)

In Test II 37.5% of the choices were for the one-
color repetition pattern. 25.6% of the cholces were for‘
the two-color repetition pattern and 3679% of the choices
were for a variety of colors and no repetifion. (Figure 6)
This Test shows no majority for any one color combination.

Here also, the boys and girls show a similarity of
" preference. As Figure 5 indicates, the percentages of
choices Vary only slightly. The most acceptable pattern
acéording to art stendards, namely, the two;color repeti-
tion pattern, received the smallest percentage of cholces
by both boys and girls. The boys! percentage for the two-
color repetition pattern ranked higher than the girls' per-
centage 1in all grades except the first. The most accept-
‘able color pattern recelved the highest percentage of
choices in the first grade and the lowest in the sixth
grade. The percentages of choices for one color repeti-

tion and for no color repetition were fairly close;
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FIGURE 7. TESTI <COLOR PREFERENCE

Showing pertentage of choices registered for each of lhree
color harmonies by children of grades one to Six
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tbe percentages of choices for two color repetition ranked
consistently below thése figures. (Figure 8)

Test III shows a decided preference for the light
color values in all grades. (Figure 9) The most accept-
abie pattern received the second highest percentage of
choices.

The boys and girls are similar in their choices.
The percentage of choices of the boys for the most ac-
‘ceptable pattern is higher than that of the girls. (Fig-
ure 5) Figure 13 shows that boys lead the girls in the
choice for the light, dark, and medium color patterns,
which are the most acceptable, in all grades except the
second. Figure 13 also shows that the percentage of
choices of glirls for light values is higher than that of
the boys in all grades, while the percentzage of choices
of boys for dark values is higher than that of the girls
in all grades. The highest percentage for the most ac-
ceptable pattern is in the fifth and sixth grades while
the lowest percentage is in the first grade. (Figure 9)

In Test IV all children prefer the pattern showing
the right hand side heavy instead of the most acceptable
pattern, the balanced pattern, which received the lowest
percentage of choices in all grades except the sixth.
The girls show the highest percentazge of choices for the
patterns that are heavy (or overbalanced) on the right

hand side -and the lowest percentage of choices for the

28



FIGURE &  TEST Il COLOR REPETITION

Showin ercentage of chowces registered. for each o} three
color ‘gorrg'bincwigﬁs by c.’h.i\d,r-er?2 of grades ome to six.
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FIGURE 9. ' TEST 1IL. COLOR. \VALUE

Showing percenlage of chowes registered for each of three
cwlor combinations by children of grodes one to six.
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balanced pattern. (Figure 5)

In the comparison of the findings of these tests with
other tests some likenesses and differences are noted.
Garth found that boys on the whole can better discriminate

between colors than girls.l

In Tests I, III, and IV,
which have the most acceptazble forms, the boys came closer
to choosing the correct forms than the girls.

Test IV (Figure 10) shows that the balanced design in
color value is least preferred by both boys and girls in
all grades except the sixth. Mary Polson found that chil-
dren had little feeling for balance of dark and light val-
ues.?

Mary Polson also found that young children preferred
light values but as age increazssed many boys began to show
a preference for dérk values.5 Test III (Figure 13) shows
that light values are preferred by both boys and girls.

Figures 5 and 13 show that a higher percentage of boys!

choices went for dark values than did that of girls! choices.

l. Garth, T. R., and Porter, E. P., The ecolor preferences
of 1,032 young children, (In American Journal of Psy-
chology, v. 46, p. 448-451, July, 1937).

2. Polson, Mary, Color reaction of school children, (In
Journal of Home Economics, v. 18, p. 299-302, June,
1926) . '

3., Ibid., p. 208-302.
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But, contrary to Miss Polson's findings, Figure 12 does
not show thst preference for d=rk velues inererses with
pCe,
G=Te in her tests on color nreferences found th-t
monochromrtic color hermonies were nrelerred in the third
crede and anslaoegnils colors were nreferred in 211 other
crades.?  Test I (Figure 7) shows thet & monochromatin

color schene wss preflerrec in =11 er des eveent the first.

4, Grle, Ann Van Nice, Chilaren's yreference for colors,
color combinztions and color arrangements, n. 55.




FIGURE 10. TEST 1IV.  COLOR BALANCE
Showning percenloge of choices registered for each of three
color comburations by children of grades one to six.
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COLOR.  HARMOWNIES

TEST 1

.

\q percentage of chowces registened for each. of three color

harmonies by boys and. gwrls s€parately of grades one to six-
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FIGURE 12 TEST 1II COLOR. REPETITION

Showing percentage of chowes registered for each. of three color
combinations by  boys and.  girls "separckely of grades one T six.
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FIGURE 13 TEST 1II COLO R, VALUE

Sh.ow;v'\.g Perceniage ot choices registered. for each. ofF three <wolon
mbinaktions by ~ boys and qinls Separately of grades one to six.
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FIGURE 14 TEST WV COLOR BALANC E

Showing perceantage of choices registered For cach ol
combinabions by boys and 3"‘".8 o gqrades one te 06_‘7‘“'&96 color
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SUMMARY

It was the purpose of this thesis to study the growth
of color discrimination in school children. Do elementary
school children develop a sense of color discrimination in
the early grades? If so, to what extent and at what rate?

The conclusion may be made that there is no growth of
color discrimination from yesr to year. Gale explsined
the lack of growth in color sense by saying that "either
children's experience with color in the grades was not
strong enough to effect a change in preference, or chil-
dren's innate preferences for color are not capable of be-
ing changed during that period".l

The children's preferences may be summarized in this
way. They prefer: (1) complementary color harmonies; (2)
,many-color designs rather than designs having simple color
repetition; (3) light values; (4) poorly balanced designs.

Boys have a slightly better sense of color discrimin-

ation than girls; are more conservative in their prefer-

ences, not being quite as extreme; choose darker values;

1. Gale, Ann Van Nice, Children's preference for colors,
color combinations and color arrangements, p. 286.




have a slightly better sense of balance.

Children are consistent in their color choices regard-
less of changes in design.

Children do not have a natural seﬁse of proper or cor-
rect color patterns, that is, they do not prefer those col-
or patterns deemed best according to adult artistic stan-
dards. Apparently, proper appreciation and good taste in
color arrangements are acquired trzits rather than innate

traits.
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TABLE 1. SHOWING PERCGENTAGE OF CHOICES
REGISTERED FOR EACH TEST BY TOTAL CHILDREN

ITRESIT BOovYS GIRLS | TOTAL
COMPLEMENTARY 1 &5.7 58.6 57.2
MONOCHROMAT(C S 24.2 22.7
ANALOGOUS 23.1 17.3 20./

TEST 11
ONE COLOR REPETITION 36.1 386.9 37.5
TWO COLOR REPETITION AT 24 .0 25 .6
NO COLOR REPETITION 36.6 57.1 3¢-9

MIESTETT
DARW VALUE R0.3 10.9 /5.5
LIGHT VALUE 48.4 6l.4 54.9

LIGHT - DARR- MIDDLE 3513 27.6 23,5
TEST IV

RIGHT HEAVY S8 40.4 39.2

BALANCE 31.3 26.0 z8.7

LEFT HEAVY S ONG ESBEC 32.1




TABLLEL T SHOWING CHOICES MADE FOR. TEST I
BY CHILDREN IN ALl GRADES

GRADE NUMBER. | NO. OF | Com- MONO- | ANAL~ | PERCENTAGE or CHOICES FOR|
o CHILDREN | CHOICES | PLEMENT- |CHROMATIL| OGOUS com- MONO- | ANAL-
ey PLEMENTARY| CHROMATIC | oGous
BIXTH
Boys D4 | 470 269 7”2 89 57.2 | 25.9 | /8.3
GRLs 73 | 365 221 Iz 228 60.5 | 25.2 | 4.3
ToTAL /67 | 835 490 | 205 /41 | 58.6 | 246 | 166
FIFTH
Bovys  Jo7 | 485 29] 702 Sz 40.0 2.5 18.7
GIRLS 79 | 395 215y /1 67 | 54.9 | 28.1 17.0
TotAL /76 | 88 | 508 213 /59 | 57.5| 4.7 | 7.8
FOURTH
Bovs 75 375 27 88 36 s2.5 | 235 24.0
GIRLS 84 | 420 | 245 108 ép | 583 | 257 le.s
TovAL /59 755 | 442 /9¢ /57 | 85.6 | 247 1707
THIRD
BONS 75 375 229 &4 82 él.1 527 2/.8&
GiIRLs 82 | #4l6 247 2) 72 0.2 | 222 /7.6
T61AL /57 785 | 476 /55 /54 0.7 | 13.¢ /9.7
SECOND
BOVS 67 335 /77 72 8 | S29 | 2.5 | 454
GlIRLS &8 340 206 7 57 bo.6 22.4 /6. 7
ToTAL /25 L5 383 /49 /435 | S6.3 | 2.9 | 2.1
FiRsT
B8OVYS 35 275 144 S/ 80 52,4 | /(8.6 29.1
GIRLS 50 250 138 55 57 [ 5€.1 | 224 | 22.¢
TOTAL 105 525 282 106 135 54.2. | 20.2 | 5.7




TABLE III. SHOWING CHOICES MADE FOR. TESTII
BY CHILDREN (N ALL GRADES

GRADE ~NU mai.&.. No. oF ONE THREE NO PLRCENTAGE. OF CHOICES

OF CYULOREN CHOICES |REPETITION | REPETITION | REPET ITION ONE THREE NO

REPETI\TION | REPETITION | REPETITION

SIXTH

BoYs sS4 282 101 76 105 35.8 26.9 7.2

GIRLS 73 219 87 44 88 397 20.1 40.2.

ToTAaL 16T 501 188 120 193 578 23.5 36.7
FIFTH

Bovs 97 291 99 73 1o 34.0 R5.1 40.9

GIRLS 79 237 o7 58 82 40.9 24.5 34.6

TOTAL 176 | 528 196 131 20! 37.5 24.8 317
FOURTH

Bovs 75 225 82 55 88 6.5 24.4 39.1

GIRLS 84 252 Ny 57 54 4.1 22.6 33.3

TOTAL 159 | 477 193 Ha 172 40.3 £3.5 36.2
THIRD

BoOYS 75 225 87 67 7! 38.6 29.6 37.6

GIRLS B2 246 87 58 to¢ 35.3 23.6 411

TotaL [57 471 174 125 172 36.7 26.7 365
SECOND

BoYs ér 201 8! 58 62 40.3 28.9 30.8

GIRLs 68 204 80 45 79 392 22,1 38.7

TOoTAL I35 405 lel 103 141 39.8 2555 347
FIRST

BoYs 55 165 2 47 &6 3.5 28.5 40.0

GIRLS S0 150 51 47 52 34.0 33 34,7

TOTAL. /05 35 103 S4 He 32.8 299 37-3
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TABLE 1V SHOWING CHOICES MADE FOR. TEST 11l
BY CHILDREN IN ALL GRADES
URADE. NUMBRR NO. OF DARK LIGHT LIGHT - DARK: PERLENTAGR of CHOICES FoR
OF CHILOREN| CHOWES | VALUE | VALUE |Meoium | DARK | LigHT [ucwr oasxd
MEDIUM
SIXTH
8ovs 94 | 282 55 25 /02 19.5 44.3 36.2
GIRLS 73| 219 23 27 69 lo.-s5 $8.0 ZNLS
Totavn l67 | 301/ 78 252 17/ 15.0 5152 33.9
FIFTH
8oys 97 291 57 /718 116 19.6 40.6 39.8
GIRLS 19 237 22 130 85 9.2 54.4 359
TOTAL 176| 528 7° 248 20/ /4.4 47.5 37.9
FOURTH
Bovs 75| 225 44 "3 &8 [9:6 S0.2 S0
GIRLS 84| 252 30 147 75 /.8 58.3 29.4
TotaL 159 477 4 260 143 15.8 54.3 29.8
THIRD
8ovs 75 225 36 129 6o 1s. 6 57.3 26 .6
GirLs 82 | 246 22 le5 59 3.9 é7. ! 24,0
ToraL 157 | “u 58 294 119 12.3 2.2 253
SECOND
80Ys 67| 201/ 43 105 53 21,8 52.3 25.9
GIRLS 68 204 18 130 56 8.8 &3 7 274
ToTAL 125 405 (4] 235 109 15.3 58.0 26.7
FIRST
BoYs 55 165 42 75 48 25.4 45.5 29,
GIRLS So Iso 24 99 27 lé.o bé-6 18.0
ToraL /05 35 (43 114 75 20.2 56.1 23.6




TABLE V. SHOWING CHOICES MADE FOR TEST IV
BY CHILDREN IN ALL GRADES

GRADE NUMBER NO. OF | RIGHT BALANCE | LEFT PERCENTAGE OF cHoices
OF CHILDREN | CHOICES | HEAY Y HEAVY | RIGHT | BALANCE LEET
HEAVY HEAVY

SIXTH

Boys 94 282 102 89 9) 36.2 3.5 LS

GIRLS 73 219 38 67 64 “40.2 30.6 29.2

ToraL 167 501 90 Ise 155 38.2 37.1 30.7
FIFTH

BOYS 97 291 13 99 79 38.9 %4.0 271.1

GleLs 79 237 104 50 83 43.9 211 35.0

TOTAL 176 528 z2ly 149 lez2 4.4 21.5 31,1
FOURTH

Bovs 75 225 28 73 54 436 32.4 240

GIRLS 84 252 114 57 81 45.2, 22.6 32,2

TotaL. [59 477 212 130 135 44.4 27.5 28.1
THIRD

noYs 75 225 86 £9 7o 38.2. 30.7 3.1

GIRLS 82 24¢ 91 &8 87 37.0 27.6 354

ToTtAL 157 471 AT 137 157 37.6 29.1 33.3
SECOND

BoYs 67 201 67 69 65 33.4 34.2 13248

GIRLS 68 204 79 45 8o 38.7 22.1 39.2

ToTAL 135 405 149 It 4 145 36,1 28,2 35.7
FIRST

Bovs 55 165 63 42 €0 38.) 25.3 36.9

GIR\LS 50 50 56 4% 4-6 37.3 32.0 30.7

TOTAL (05 315 o 90 (06 3.7 287 3338




TABLE VI

I,

INDIVIDUAL 3S(ORE CARDS
Grade Boy
I . Girl
A? 1 2 3
B, L, 2 3
C? 1 2 3
Df ilE 2 3
Eg JLs 2 5,
F? 1 2 3
N i 2 2)
H. 1 2 3
I? 1 2 3
J? 1L s 3
K, L I
L, 1 2 3
M, 1 2 5
N, 1 2 3
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