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Personality assessment procedures
are typically restricted in their useful-
ness with a mentally defective popula-
tion due to the fact that these proced-
ures capitalize heavily on verbal be-
havior. It is the rare exception (and
then generally only for S5 at the bor-
derline level of intelligence) that a
self-report technique is responded to
in other than a random fashion. When
projective techniques such as the Ror-
schach or TAT are used, meaningful
responses may be obtained, but records
are generally characterized by poverty
of content and by a stereotopy which
seems to defy interpretations going be-
yond broad generalizations which
could be provided with greater parsi-
mony by direct behavior observations.
Non-verbal methods such as doll-play
tecliniques may be more applicable
but raise the question whether the
relative complexity of verbal instruc-
tions and examiner-client relationship
can lead to meaningful results with
defective Ss.

It is therefore of interest to consider
a technique which is of minimum com-
plexity both in terms of the task in-
volved and in the instructions re-
quired. Such material needs to be non-
verbal, but in other populations must
have been clearly related to person-
ality attributes and behavior variables.
These conditions are met by several
of the techniques involving color pref-
erence or color structuring.2 While a

1The “author- is grateful to the Research

Council of the University of Nebraska for
financial assistance of this research, to John
D. Burchard who participated in the data
collection, to Stanford Gilbert for assistance
with the data analysis, and to M. E. Wyant,
Superintendent of Beatrice State Home, for
permission to test subjects in his institution,
2The rationale for the use of response to

color as a tool for personality assessment is
considered elsewhere (Schaie, 1961a; 1961b) .

good deal is known about the color
prelerences and color connotations of
normal subjects (Guilford, 1959; Nor-
man and Scott, 1952), little work has
been done with mentally defective
subjects in this area. Search of the
literature yielded only one study (Sta-
cey and Reynolds, 1953) which de-
scribed the preferences of sub-normal
children, but this study does not pro-
vide normal controls nor does it em-
ploy a method which has been related
to other behavior variables.

The present study is concerned with
the analysis of the response of a group
of mentally defective children to the
Color Pyramid Test (CPT), a formal-
ized color arrangement task which
seems to fit the above criteria, Since
several personality and behavior cor-
relates of this test have been investi-
gated (Heiss and Hiltmann, 1951;
Schaie, 1962, 1963), it may be pos-
sible to generate hypotheses and pre-
dictions about such attributes in men-
tally defective children on the basis
of their CPT performance,

The Color Pyramid Test is de-
scribed in greater detail elsewhere
(Heiss and Hiltmann, 1951; Schaie,
1962b) . It will sufhice here to indicate
that in this test the subject is pre-
sented with a selection of 1” squares
in 24 different hues (including all the
major colors of the spectrum plus
black, gray, brown, and white) and is
asked to fill the fifteen fields of a
pyramid, a reproduction of which is
shown in reduced size in Figure 1.
The subject is instructed to make the
pyramid as “pretty” as possible using
any colors he wishes and arranging
them at his pleasure. Three repeti-
tions are required; then the instruc-
tion is changed to require construction
of an “‘ugly” pyramid, again with three
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448 Color Pyramid Test and Mentally Defective Children

trials. The frequency with which each
hue is used is tabulated and the pat-
tern of colors and frequency of use of
each color is hypothesized to yield in-
formation relevant to the individual’s
control of affect as well as other per-
sonality attributes,

Ficure 1—Reduced Reproduction
of the Pyramid Form.

Since evidence is accumulating that
CPT responses are subject to develop-
mental shifts (Heiss and Hiltmann,
1951; Karl, 1956; Schaie, 1961c) it is
appropriate to examine the hypothe-
sis that the test will be sensitive to
and will detect developmental retard-
ation. Furthermore, if the CPT is to
be used for the description of affect
and other personality attributes in a
retarded population it is necessary to
identify those variables in which re-
tardates differ from a normal popula-
tion on the basis of their retardation,
and those variables which may be in-
dicative of emotional disturbance. It
is the purpose of this paper to exam-
ine these questions by comparing the
performance of a group of mental de-
fectives with a sample of normal chil-

~dren. - . . ‘
PROCEDURE

The Color Pyramid Test was ad-
ministered according to standard in-
structions to 29 girls and 29 boys at

a State Home for the Mentally Re-
tarded. Ss were selected by inspecting
the alphabetical roster of patients and
sclecting all those whose - record
showed no apparent organic pathology
or severe emotional disturbance and
whose mental age (as measured by the
Stanford-Binet) was 5 years or greater.?
All Ss were native-born whites. The
male Ss had a mean C.A. of 13.8 years
with a 8§.D. of 3.1. Their mean M.A.
was 7.3 years with a §.D. of 1.7 and
their mean IQ was 51.3 with a §.D. of
6.4. Female Ss had a mean C.A. of 13.8
(§D. = 24); a mean M.A, of 7.1
years (§.D. = 1.3) and a mean IQ) of
bl.8 (8.D. = b5.4). Three Ss were
tested at one time, in such a manner
that they could not transmit response
cues to one another.

Raw scores for each of the 24 hues
were combined for the 10 major colors
into which the hues are conventionally
grouped and were then converted into
Sten scores utilizing norms for normal
school children (Schaie, 1961c) . These
tables, providing separate norms for
boys and girls in the Lincoln, Nebras-
ka, public school system, were con-
structed using random samples of 50
school children for each 2 year age
interval from 6 to 18 years of age.
The tables were entered once with
the §’s chronological age (the result-
ing Sten scores to be referred to as
CA scores) and once using the S’s
mental age (to be referred to as MA
scores) .

RESULTS

The first question to be investigated
was the hypothesis that there might
be no differences in CPT performance
between normal and retarded chil-
dren. Means and S§.D.s were computed
for the CPT-CA"scores separately for
boys and girls in our retarded sample
and the ¢ test was utilized to examine
the significance of the difference be-

3The lower age limit was imposed, as nor-

mal subjects below five years of age fre-
quently tend to see their task as filling the
pyramid without attention being paid to
either colors or form, the primary stimulus
variables.
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tween the obtained means and those
of the normal sample for each of the
10 colorst, Since the data for the nor-
mal group are in Sten score form,
means and sigmas for the normal Ss
on all variables were 5.5 and 2.0 re-
spectively, based on a sample size of
50 subjects. Table I gives the means
and standard deviations for each of
the CPT-CA scoring variables, as well
as the results of the t test comparisons
with respect to the above hypothesis.
Examination of Table I shows a
considerable number of significant dis-
crepancies between the mental delec-
tives and the norm group. On the
pretty pyramids, both male and female
Ss were significantly high on Purple
and significantly low on Blue. The
female Ss alone were also significantly
high on Orange and the male Ss were
high on Brown5. On the ugly pyra-
mids, both males and [emales were sig-
nificantly high on Yellow, Blue, and
White, but significantly low on Black.
The males alone were also signifi-
cantly low on Brown and Gray.

These results, particularly those
which hold for both sexes, appear
quite consistent with the interpretive
rationale suggested by Heiss (1952),
as well as some German experimental
findings with subnormal children
(Heiss and Hiltmann, 1951) . Follow-
ing these authors, the high Brown is
considered evidence of developmental
disturbance, the high Orange of exces-
sive externalization of affect, the high
Purple of emotional disturbance, and

4Since multiple comparisons are involved, the
analysis of variance was first used to test the
hypothesis of overall differences. The overall
differences between normals and defectives,
simple interaction between groups and col-
ors, triple interaction between groups, in-
structions and colors, and the fourfold inter-
action between groups, instructions, sex and
colors were all significant at or beyond the
19, level of confidence. The analysis of var-
iance data are not reported in greater detail
since primary interest is in the mean com-
parisons.
6The female Ss show a trend for a high score
on Brown also. The mean difference here,
however, was significant at only the 109,
level of confidence.

TasLE I—Means and Standard Deviations for the CPT-CA Scores of the Mentally Defective Ss and Results of the ¢ Tests of

Differences of the Means with Those of the Norm Group of Normal Ss

Ugly Pyramids

Pretty Pyramids

Females

Males

Females

Males

=

NTCO MDY oIcn
58,‘0 .o.l\'x:;oom'w:::
0 n =Y

Mean
6.76
7.17
6.66
4.90
6.52
4,93
448
6.17
4.66
445

t
1.45
292+
1.48
1.19
1.75%
3 90..
1.62

45

60

93

S.D
1.83
1.40
1.18
1.48
1.39
141
1.13
1.14
1.28
1.14

5.17

*Significant at or beyond the 59, level of confidence,

5.7
*+Significant at or beyond the 1%, level of confidence.

Mean
6.14
6.62
4.97
5.03
4.83
7.00
6.07
5.34

t
16

1.18
1.18
1.03
22
2.68¢+
4.66**
3.97%¢
1.26
42

"

S.D

1.50
1.71
1.64
1.66
1.16
1.13
1.54
217
1.91
1.34

Mean
5.03
6.00
5.07
5.59
4.55
7.14
7.10
5.58
6.07
5.66

Colors
Red
Orange
Yellow
Green
Blue
Purple
Brown
White
Gray
Black
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450 Color Pyramid Test and Mentally Defective Children

the low Blue of [ailure to develop
cognitive means for the control of
affect. The responses to the ugly pyra-
mid instruction are said to reflect re-
jection of affective models. Thus, again
using the test authors’ rationale, the
high Yellow reflects rejection of emo-
tional investment in object relation-
ships, the high Blue rejection of cogni-
tive or rational modes of affect control,
the high White the rejection of inter-
nalization or withdrawal and the low
Black lack of sensitivity to the inap-
propriateness of depressive modes of
affect control.

The uestion arises, however,
whether the above attributes are in-
deed dominant personality attributes
of the mentally retarded population,
or whether they appear as an artifact
of mental age and thus indicative of
developmental retardation at a given
chronological age. The latter hypo-
thesis seems a reasonable one when one
observes the gradients of CPT per-
formance for normally developing
children (Schaie, 1961c). The fre-
quency for Blue for example, shows a
positive age gradient, suggesting that
the lower mean for the defective group
may indicate performance typical of a
younger age level. Similarly, Purple
shows a negative age gradient for both
sexes, while the gradients for the other
variables showing significant age dif-
ferences are somewhat more complex.

The above considerations suggest
that a formal distinction needs to be
made between those CPT variables on
which the defectives differ from the
normals due to intellectual retarda-

tion; and the variables which reflect

personality differences not directly re-
lated to such retardation. To permit
such an analysis, all raw scores were
re-entered in the tables of norms using
the S’s mental age as the reference age.
The resulting CPT-MA score means
were then compared with the CPT-CA
score means.

If differences in CPT performance
by the defective group are indeed due
to intellectual retardation, then the

CPT-MA scores should be closer to
the population mean than the CPT-
CA scores. A one-tailed ¢ test is there-
fore appropriate, with the null-hypo-
thesis depending upon whether the
CPT-CA mean is above or below the
population mean. Thus, if mg,>5.5,
then Hy: mga=my, with H;: mg, <
myg,; and if mg, <<5.5, then Hg: mgy
<my, with Hp: mg, >myg,. Results
of the ¢t tests are given in Table 11 and
it appears that more than half of the
variables are affected by the re-scoring
procedure. On the Pretty Pyramids,
means for both male and [emale Ss
shift significantly in the predicted di-
rection for Orange, Blue, Purple, and
Gray. In addition significant shifts oc-
cur for male Ss alone on Blue, and for
female Ss alone on Red, Green, and
Black. On the Ugly Pyramids, signifi-
cant shifts in the predicted direction
occur for both male and female Ss on
Red, Green, White, and Gray; for
male Ss alone on Blue, Purple, and
Brown; and for female Ss alone on
Yellow. It may thus be concluded that
performance on these CPT variables
is at least in part affected by the Ss’
level of intellectual development.
The results of the mental age cor-
rection will, of course, seriously affect
possible interpretations of personality

. attribute differences made on the basis

of the original scores. For those varia-
bles where significant shifts occurred,
it is therefore necessary to examine the
CPT-MA score means to see whether
the correction has eliminated the pre-
viously noted significant differences
from the normal comparison popula-
tion, or whether in spite of such sig-
nificant shift in the direction of the
population mean, a significant differ-
ence remains. It was therefore neces-
sary to repeat the analysis summarized
in Table 1, but using the CPT-MA in-
stead of the CPT-CA scores for the
comparisons with the norm group.
Means, Standard Deviations, and re-
sults of the appropriate ¢ tests for this
further analysis are listed in Table ITI.

It now appears that originally re-
ported differences for the male Ss on
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452 Color Pyramid Test and Mentally Defective Children

the Pretty Pyramids for Blue and
Brown are related to the S5’ intellec-
tual retardation. This holds true for
Purple also, but since a significant dif-
ference from the norm group remains
after the MA correction, it must be
assumed that the original interpreta-
tion of emotional disturbance is sup-

orted. The differences reported for
the female S5 on the Pretty Pyramids
for Orange, Blue, and Purple may also
be accounted for by the Ss intellectual
retardation.

For the Ugly Pyramids, rather differ-
ent vesults obtain, The differences
from the norm group for male Ss on
White and Gray disappear after the
MA correction and may thus be ac-
counted [or by intellectual retardation
alone. All other significant differences
remain and thus reflect other person-
ality differences. Intellectual retarda-
tion, however, is involved to soine de-
gree in the differences for Red, Blue,
and Brown for the male Ss and in the
diflerences for Yellow and White for
the female Ss, as evidenced by the fact
that the MA correction significantly
reduces the magnitude of differences
without reducing them to insignifi-
cance.

It should be noted that the hypo-
theses used for the ¢ tests assessing the
effect of the MA correction do not
protect against the alternative that the
re-scoring procedure might result in
some CPT-MA score means deviating
further from the norm-group means
than was true for the CPT-CA scores.
This alternative in fact does occur for
all those variables for which differ-
ences have negative signs in Table IL.
The logical explanation for these
shifts is that the performance of men-
tal defectives on such variables appears
closer to the norm than is actually the
case, with intellectual defect serving
as a suppressor variable. Since the ap-
propriate ¢ tests for this alternative use
hypotheses which are the converse of
the ones stated above, the values of ¢
with negative signs in Table II may
simply be evaluated with respect to
their significance for the alternate case,

Inspection of Table III shows thai
suppressor effect results in significant
differences from the norm group for
the female Ss alone and is restricted to
Yellow on the Pretty Pyramids and
Red, Orange, Purple, and Brown on
the Ugly Pyramids. Intellectual defect
as a suppressor variable also increases
the magnitude of significant dilfer-
ences with the norm group after MA
correction for male Ss for Ugly Orange
and for the female Ss for Ugly Black.

DiscussioN

The above results clearly show that
mentally defective children deviate
from the CPT norms both on scoring
variables related to their intellectual
defect as well as on others which may
be related to personality deviations
concomitant with but not related to
such deficit. It now remains to deter-
mine whether data on the discrepan-
cies due to mental defect can be used
to aid classification.

Test records were pulled at random

from our files of normal children °

matched by age to the defective Ss to
assess the effectivencss of classification
criteria derived from the results of the
present study. It may be seen from a
comparison of Tables I and III that,
for both boys and girls, at least two
scoring variables may be related to in-
tellectual deficit, with mean scores
showing differences from the norm
group significant at the 19, level of
confidence. As classification criteria it
is now specified that a given S, to be
classified as mentally defective, should
score above the normal mean on the
variable on which the defective group
was high and should score below the
mean on the variable on which the
defectives were low. The appropriate
criterion variables turn out to be low
blue and high brown for boys. and
high orange and purple for girls, Ta-
ble IV shows the results of classifying
the defectives and matched normals
and indicates that this procedure has
been able to classify correctly about
789, of the 116 records involved.
Cross-validation with independent
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samples is required, of course, before
this procedure can be recommended
as an useful adjunct to the diagnosis
of mental deficiency.

TaBLE IV — Classification of Mental
Defective/Normal by Means of CPT
Scoring Variables
Males

Criteria: Blue, Sten 5 and below; Brown,
Sten 6 and above
Predicted Classification

Observed

Classification Normal Defective
Normal 24 5 Teee -80
Defective 7 22

Females

Criteria: Orange, Sten 6 and above; Purple,
Sten 6 and above

Predicted Classification

Observed

Classification Normal Defective
Normal 25 4 Tior 16
Defective 10 19

What about the meaning of the dis-
crepancies between defectives and nor-
mals on those variables which could
not be related to defects of inteili-
gence? It has already been indicated
that the component of the difference
between defectives and normals for
Pretty Purple which could not be ac-

counted for by the MA correction may

be taken as an indication of emotional
disturbance, This makes good sense
since evidence abounds that, at least
among the mildly defective, emotional
problems are frequently concomitant
with the intellectual deficit. The dis-
crepancies between defectives and nor-
mals on the Ugly Pyramids will gener-
ate further hypotheses abaut the more
typical deviant adjustment patterns
likely to be prevalent in the defective
group. In contrast to the Pretty Pyra-
mids, high scores here are said to re-
flect modes of affect expression which
are either consciously rejected or are
latent; or alternate modes which fail
to find current expression because of
their low order in the §’s response
hierarchy (Heiss, Honsberg and Karl,
1955) .

Proceeding from the interpretive ra-

453

tionale suggested by Heiss (1952), the
high Ugly Red may reflect denial of
explosive uncontrolled aggressiveness
which may be latent in the defective
boys but is not permitted open expres-
sion due to the institutional control.
The high Ugly Orange similarly may
reflect denial of needs [or externaliza-
tion of affect as related to interperson-
al function and the Ugly Yellow to
denial of needs for emotional invest-
ment in object relationships. In the
defective girls, the last relationship
also applics, but they do not show dis-
crepancies from the normals on Ugly
Red or Orange. This suggests either
that their needs for aggression and ex-
ternalization may be lower than for
the boys, or may find some other more
acceptable outlet. The high Ugly Blue
for both boys and girls can probably
be attributed to rejection of rationali-
zation as a mode of affect control. The
high Ugly White for the girls may sug-
gest schizoid withdrawal tendencies as
a denied alternate mode of affect con-
trol. This may be the corollary of
denied aggressivity as expressed by the
high Ugly Red in the boys.

Low scores on the Ugly Pyramids
may either be an affirmation of the
stability of preferred response modes
expressed by corresponding high scores
on the Pretty Pyramids, or they may
suggest consciously preferred alternate
response modes, Thus, the low Ugly
Brown in the boys may reflect tenden-
cies towards stubbornness and general
resistance to being dominated by
others. The low Ugly Black for both
boys and girls suggest that depressive
mood controls in terms of flattening of
affect may be an alternate mechanism.
It should be kept in mind that these
statements are merely intuitive inter-
pretations of the data and will need to
be validated by further studies,

Some comment is in order also as
to the color preference behavior of the
defective Ss since the comparisons with
the norm group used Sten scores and
thus gave information about deviation
from the norms but not on absolute
color preference. Such order of prefer-
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454 Color Pyramid Test and Mentally Defective Children

ence ‘may, however, be obtained from
the §5° performance on the Pretty
Pyramids. It was found that the first
ranked colors were Red, Green, and
Blue for the boys and Red, Blue, and
Green for the girls, The rank order is
the same as that for normal girls, but
the order of Blue and Green is re-
versed for the boys (Schaie, 1961c).
These results are consistent with most
studies of color preference in normal
children, which typically show some
permutation of Blue, Red, and Green
to be the first three preferences
(Garth, 1924; Winch, 1909). It ap-
pears then that differences between
normals and defectives are reflected
first of all in the choice of most and
least preferred colors as well as the in-
tensity of choice for a specific color.
Thus, if response to color is to be used
diagnostically, a more complex analy-
sis such as the one possible with the
CPT is required. :

SUMMARY

The Color Pyramid Test (CPTY)
was administered to a group of 29 girls
and 29 boys who were patients in a
State Home for the Mentally Defec-
tive. Their scores were compared with
those of a norm group of children in
the Public School system. When norm
tables are entered at the Ss” chronolog-
ical age significant differences emerge
for most of the color choice scores. It
was hypothesized that some of these
differences could be the effect of intel-
lectual deficit alone. Scores were there-
fore re-entered inte the norm tables at
the S’ Mental Age as estimated by the
1937 Stanford-Binet test. Several of
the discrepancies between the normals

_and defectives disappear as the result

of this correction, but others remain.
It is suggested that those variables on
which differences disappeared due to
the MA correction may be useful as
classification criteria and validity data
are presented showing that approxi-
mately 789, of the Ss could be correct-

VS

ly classified from their CPT records
as to their respective membership in
the groups of delective and normal Ss.
A tentative interpretation of the per-
sonality attributes of the delective
group as inlerred {from the differences
in CPT means not accounted for by
intellectual defect is also offered.
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