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II. BACKGROUND OF

THE PROBLEM AND THEORETICATL

CONSIDERATTIONS

The Concept of Delay of Response

It is a common

observation that motor develop-

ment of children progresses from originally undifferen-—

tiated, unorganized mass

actions to organized, integrated

action-patterns, specific and appropriate to the situ-

ation. The presentation
cipitates a massive, difi

body. It is only as he n

o,

of a bottle to the infant pre-

use response involving his whole

ratures that his motor responses

become gradually localized in specific grasping and suck-

ing movéments.
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to this development i1s the
his immediate motoric response

are more appropriate. Werner

(1957) notes in this connection that the younger child

is at the mercy of every

dominated by vital drives
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. + .the primi

impulse, that his actions are
and by the immediate impact of
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e to prevent the direct discharge

ively acting organism is

1pable of some delay. He states:

intimately bound up with the concrete

situation. Dev
to higher type
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pearance of cinr

elopment from a lower

of action--in terms of
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cuitous approaches
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mind was no longer what was agreeable

but what was re
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a momentous ste
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regulating thresholds, is fostered by delays of dis-
charge enforced by reality conditions, and progresses by
internalization of the delay of discharge caused by real-
ity, establishing an ability to delay" (Rapaport, 1953,
p. 194).

Experimental Studies of Response Delay

The concepf of |delay of response has been ex-
perimentally approached with great ingenuity in a number
of studies. Misch (1954) reasoned that inhibition of
action could not occur before a certain level of develop-
ment, and that, in adults, inhibited action was accom-
panied by increased ideational (perceptual-imaginal) ac-
tivity. These two notions taken together led him to hy-
pothesize that as the organism comes increasingly to in-
hibit direct motoric gratification of impulses, there
developes an increasing displacement of action from the
motoric to the ideational sphere. As a test of this: gen-
eral hypothesis, he compared the Rorschach responses of
two groups of subjects: |(1) a motoric group consisting
of chronically assaultive criminals; and (2) a verbal
group, consisting of psychiatric patients who had a his-
tory of threatening to assault, but who had never in fact
carried these threats into action. The results were con-
sistent with the hypothesis when the Rorschach responses
of the two groups were analyzed in terms of developmental

ievel, using an index of [integrative perceptual activity,




and in terms of displacement to the ideational sphere,

using the M score.

Some studies whose primary concern was with the
differentiation between the motoric and the conceptual
approach to problem—solv%ng could also be oonsideréd to
be concerned with respon%e delay.

Rosenthal (1954), working with the experience-
balance, tested the hypoJFesis that movement responses
reflect a tendency to emﬁhasize mental activity whereas

color responses reflect 4 tendency to emphasize motor
activity. Performance on a modified version of the
Katona Match Stick Tasks was used as the criterion meas-

ure. It was found that the reaction time for the M group

was significantly longer ﬁhan the reaction time for the
C group, and that the M group made significantly fewer
moves than did the C group. The two groups were demon-—
strated not to differ in ability on the Katona Match Stick
Tasks since the number of correct solutions achieved by
them d4id not differ significantly.

Rosenblum (1955) hypothesized that perceptual

preference for form reflected a tendency to emphasize a

conceptual, cognitive mode of approach; whereas a prefer-
ence for color reflected L tendency to emphasize a manip-
ulative, conative mode of| approach. Based on this hypoth-
esis, he predicted that individuals who prefer form per-
ception would perform more efficiently than color

l
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perceivers in solving problems which were constructed in

such a manner as to empha
than manipulative, trial
for form vs. color Was de
color-form ratio test. A

Arthur Stencil Design tes

size,conéeptudl*reasoning rather
and error methods. Preference
termined by the Thurstone-Schmidt
modified form of the Grace

t was employed as the measure of

efficiency in problem solving. In the altered version,

the subjects were prevent

and were thus:forced towa

ed from handling the stencils,

rd a conceptual determination of

the stencil combination needed to achieve a correct solu-

tion. When the problem-s
these restrictions, effic
nificant positive correla
Thurstone-Schmidt. That
did not differ in problem
permitted its preferred m

supplementary study.

olving task was administered under
iency scores on it showed a éig-
tion with Form per cent on the
form and color perceptual groups
-solving efficiency when each was

ode of approach, was shown by a

Both Rosenthal and Rosenblum demonstrated that

people who are responsive
stimulus prefer\a motoric
It is possible to maintai
problem-solving is a spec
dency tb arrive at decisi
thought. The motorically
of his moves as a step in

_nately, often this is a s

primarily to the color of a
approach in problem-solving.

n that the moforic approach to
ial case of a more general ten-
ons without éufficient fore-
oriented indi%idual views each
the right direction. Unfortu-

tep taken-prematurely, so that




soon he has to make another motor move, often as not

again premature. If motoric moves are thus seen as spe-
cific manifestations of underlying premature decisions,
the relevance of the studies conducted by Rosenthal and
Rosenblum to the concept of response delay becomes readily
apparent.

Verrill (1958) attempted to differentiate im-

|

pulsive people from the non-impulsive by using the Ror-
schach, the Porteus Maze, the Insight Test, the IM Test,
and Murray's Impulsion-Deliberation Questionaire. The
criterion measures used for impulsivity were quickness of
verbal response, and inappropriateness of verbal response

as rated by five judges on a scale specially prepared for

the purpose. Of the 31 measures derived from the various
tests, 23 differentiated the "impulsive" and "deliberate"
groups at the .05 or better level of confidence. Of the
eight Rorschach factors whﬁch significantly differentiated
the groups, four involved the use of color responses.
Harrington (1953) studied the relationship of
color responses on the Ror%chach to impairment of perform-
ance under conditions of frustration. He predicted that
interference with the goal[directed behavior of the sub-

jects would result in greater impairment of performance

|

for the C+CF group as compared to the FC group. The pre-

diction was confirmed by the results.
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A earlier study by Williams (1947) was the pi-

oneer in the field.
predictive value of F+% ¢
Rorschach as indices of ¢
schach to 25 subjects, az
Symbol subtest of the Wec
ing a basal performance 1
The final step consisted
bol test under stressful

comfort, noise, disapprov

sontrol.

ral,

It was designed to investigate the

and form-color integration on the

He administered the Ror-

1d had them practice the Digit
hsler-Bellevue Scale, establish-

level under optimal conditions.

in performance on the Digit Sym-
conditions, such as physical dis-

etc. The decrement in per-

formance was successfully predicted on the basis of F+%

and form-color integratic

DI.

Clark (1948) related the color responses on the

Rorschach to the scores on the MMPI scales.

He found that

CF responses were related to impulsiveness and lack of

social comsciousness, while Sum C was related to hypomanic

trends and overconfidence.

Baker and Harris

ratio and F+% on the Ror
They produced stress by 1
loss of control in terms
speech as indicated by wo

variation. A correlation

.
.

(1949) studied the FC CE

schach as indices of control.

aboratory methods and measured
of loss of coordination in
rd intelligibility and intensity

. coefficient of .45 was found

for FC CP and one of

Holtzman (1950) correlated the ratios CF

1 for F+%.
: BC
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and (CF+cF+2C) : (FC+Fc) |with pooled ratings of impul-
siveness made by residence-mates of the subject. Taken
separately, both the ratios showed negligible correlations
with the criterion. However, when a score was assigned on
the basis of a number of different aspects of the protocol,
a significant correlation was obtained. »

Gardner (1951) lalso investigated hypotheses re-
ferring to impulsivity, checking Rorschach factors against

ratings by psychologicallly trained raters. He was able to

obtain significant positive relationships.

Smith and Georée (1951) investigated M : FM and
F% as indices of control,iusing as a criterion the decre-
ment in performance on diéit symbol and information tests
when the tests were repeated after severe criticism of the
previous performance. While a significant non-linear re-
lationship was found between ¥% and the criterion, the
correlation of M : FM with the criterion was not signi-

ficant.

Genetic Studies of Color §nd Response Delay
While the experimental studies given above have
touched upon the concept of response delay in a rather
direct manner, the genetic studies given below are only
indirectly linked with delay of respomse. As it has been

observed that with increase in age the ability to delay

response increases and the reaction to color decreases,
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an inverse relationship befween the two is considered
likely. Rabin and Beck (1950) compafed the Rorschach
color responses of 131 children of various ages and con-
cluded: "A constant decline in the use of pure color as a
determinant is readily evident. . .This representation of
primitive affect shows a|drop in its frequency of occur-
rence from childhood o adolescence. The CF factor, with
some fluctuations, shows| a similar drop" (p. 597). Other
investigators, among them Klopfer & Margulies (1941),
Ford (1946), Ames, Learned, & Walker (1952), have also
found that in the Rorschach records of very young chil-
dren, pure C responses tend to predominate; in somewhat
older children CF responses occupy a more important role
and the pure C responses drop out rapidly; and at a still
later age FC responses play an increasing part.

Decrease in color reaction with increase in age.
has also been observed by use of instruments other than
the Rorschach. Rickers-Ovsiankina (1943) reviewed a number
of investigations done by means of "the matching experi-
ment." This usually consisted of presenting the subject
with two objects differing from a third one in either form
or color. The third object was to be placed with the one
"Just like it." It was the common finding of all the
studies reviewed by her that younger children match the
objects more often on the basis of color as compared to

older children.
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Lindberg (1938) found that the tendency to give
color responses on his r%ng test decreases with age. In
the ring test, the subjeét is shown two geometrical fig-
ures differing in color, |and also in many aspects of form
and position. The subject is asked to describe the dif-
ferences. If he mentions the color difference on the

first or second responsey; he is regarded as having a

"color attitude.” Lindb?rg (1938) and also Eysenck (1947)
quote many papers demons#rating the decrease of color re-
actions with increasing égevin children. Brian and Good-
enough (1929) used 474rsquects from two years to adult-
hood, and asked them to ﬁatch a series of geometrical

figures of different colﬁrs so arranged that either fo;m
or color might be matche% but never both simultaneously.
Their over-all finding was that matching on the basis of
form increases with age. | Blum and Dragowitz (1947), in
studying the developmental aspects of fingerpainting, fur-
ther confirmed that interest in and use of color decreases
with increase in age of the child.

Thus, it is the common finding of Rorschach
studies as well as experiments utilizing the color-form
tests that the use of color decreases as the child grows
older. However, only a few of the investigators have

found the wvarious color measures as equivalent in esti-

mating the use of color by a subject. Conflicting findings




14

have been reported particularly regarding the use of color

on the Rorschach and its | relationship to the use of color

12

on other perceptual tasks.

Color-Form Tests and the Rorschach

Oeser (1932) acquainted his subjects first with

a colored geometric figure. Then he presented them ta-

chistoscopically with eight figures of various forms and

colors arranged in a circle, the color and the form of the

initial figure being now|split between two of the eight
figures. He found that %ubjects who tended to match the
figures by color in the %achistoscopio-experiment gave CF
and C responses on the R&rschach, whereas subjects who
matched the figures on t%e basis of form, gave either no
color responses to the Rérschach, or gave only the FC
type response. Although!|Oeser reported a correlation be-
tween color types as determined by the tachistoscopic

test and Rorschach color responses, Vernon (1933), in

summarizing the results of a number of such experiments,

concluded that there is ﬁot an identity of tachistoscopic
i
form and color measures With the Rorschach scores. He

gave three color-form tests to a group of 100 neurotic

|

subjects and found an average correlation of only .24 be-

|

tween the tests. This led him to hypothesize that either
these tests were all measuring specific attitudes and

abilities, or there was a general factor of reaction €4
4

i
|
\
4
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color running through all these tests and that the partic-
ular ones used were rather poor measures of it. Thurstone
(1944) found even lower correlations between tests of
color and form. Although interested more in the general
problem of perception thdn in color-form attitudes as such,
Thurstone did include a few such tests in his larger per-
ceptual test battery.

Clarke (1950) gave Lindberg's Ring Test (Lind-
berg,1938) and a color—foim sorting test to 49 neurotic
and 65 normal subjects. He found no significant corre-
lation between the tests and concluded that the tests were
measuring specific attitudes. Eysenck (1947) found that
the average correlation between color-form tests is of the
order of .20. This led him to conciude that, except in
the eventuality of isolating a factor of color-form atti-
tudes, reactions to color;form tests were relatively spe-
cifiec to each test. Keeh# (1953%a; 1953b; 1955) has pur-
sued the line of work sugéested by Eysenck and Clarke.

His findings are importané for consideration. In order
to discover whether or not reaction to color in general
does have some correlate ﬂn the field of personality, he
adopted an approach which ﬁe described as internal vali-
dation. This involved adm;nistering a number of tests
involving color as a scora%le item and correlating the

resultant test scores. Unless significant correlations

/

s
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were obtained between such tests, color reactivity could
not be regarded as having any personality correlate, for
if a particular personality attribute were associated
with high reaction to coior, then this reaction would have
- to occur on all‘tests in%olviﬁg color reaction as a scor-
able response. By a factor analysis of the intercorrela-
tion matrix obtained froﬁ a number of color-form tests
"given to a large group of subjects, he was able to extract
a color-form factor. Hoﬁever, the average r between the
tests was only .28, showfng that results based on differ-
ent single tests were hardly comparable. Moreover, it was
found that the color scores on the Rorschach had no satu-

ration on the color—form factor extracted from the various

color-form tests.

However, more rgcently, Bell (1956), using a
fairly refined techﬁique 5f color-form matching, was able
to demonstrate its ;elatignship to color responses on the
Rorschach. The oorrelatignmbetween the number of Ror-
schach color responses and the number of color matchings
was positive, of the ordef of .40, and significant at the
one per cent level. :

Though the degr%e of correlation between the
Rorschach color scores an% the use of color on other per-
ceptual tasks has been di?puted and the experimental evi-

dence in this respect is éonflicting, the interpretation

of color on the Rorschach has given great impetus to
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research in the area of personality functioning. Even
those studies which used some other perceptual task to
estimate the reaction to‘bolor have generally derived the
rationale for the researcp hypothesis from interpretation
of color on the Rorschac@.

Regarding the i@terpretation of this factor,
there seems to be a fair Fegree of consistency among the

Rorschach experts. Hermann Rorschach (1942) considered

the pure color response (b) to be "the representative of

impulsiveness" (p. 31); and with regard to form-color and

color-form responses, he bbserved: "The greater the pre-
ponderance of FCs over CFs the more stable is the affect
and the greater is the adaptability and the capacity for
the formation of rapport. The closer the number of CFs
comes to the number of FCs, the greater the moodiness,
instability and egocentrifity of the subject" (p. 34).
Klopfer (1954) states: "?he relationship of FC to CF is
an impoftant indicator of control, in this case control
over overt expression of gmotionality. Preponderance of
CF over FC indicates that%emotional reactions tend to Dbe
expressed in an uncontrolﬁed fashion" (p. 279). Beck
(1949b) writes: "The undﬁluted color reaction, C, is
the test's equivalent of %he uninhibited feeling experi-

ence. . . .The CF or color-form response is characteris-

tic of a less impulsive bﬁt still highly labile reactivity.
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%
Developmentally it marksia phase above that represented
by C* (Pp. 27-28).
While Rorschaeﬁ, Klopfer, and Beck, all seem to

agree on the interpretation of color response, it has notv
always been easy to provide adequate experimental checks
to the intérpretation of this and other Rorschach factors,

partly because of a methodological difficulty.

An Approach to Rorschach Validation:
Study of the Single Variable

A major methodological question is often raised
by clinicians in éritici%m of the single variable wvalida-
tion studies of the Rorséhach. Sargent (1945) states:

", . .factors taken out Sf context have little meaning,
for the reason that it ig not the absolute amount of one
determinant but its relagion to the whole pattern which
gives its significance i@ the individual protocol™

(p. 275). It is argued ghat since the Rorschach test
deals with a number of i@terrelated variables and its
interpretation involves description of a dynamic pattern
of interdependent functidns, one could not legitimately
subject to experimental test a single Rorschach hypothesis
independent of the confiéuration in which it appears.
According to Schafer (1949), ". . .the psychological sig-
nificance of any one score‘depends on the context of

scores and verbalizationé in which it occurs™ (p. 207).
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Ainsworth (1954) states in this connection:

The fact that interpretative hypotheses
are modified by the context of the con-
figuration in which they appear presents
a difficult dilemma in planning valida-
tion research.  On the one hand it may
be argued that if the discrete hypothe-
sés cannot be shown to have some valid
basis, a judgment based on the integra-
tion of these hypotheses can scarcely
be valid. On the other hand, it seems
equally Jjustifiable to insist that vali-
dation research is irrelevant unless it
tests out the hypotheses as they are
actually used in practice. There is
probably no simple or single solution
to this problem (p. 413).

Beck (1942) considers it necessary to subject separate
Rorschach factors to expe?imental tests in order to "soli-
dify the scientific foundﬁtions of the test" (p. 103). He
resolves the dilemma of vhlidation research as follows:

Insofar as the individual test factors are
judged in accordance with stable frames of
reference, quantitatively established, it
(the Rorschach) is or can be a quantita-
tively founded method. As these factors
organize into the whole personality, we
are dealing with another phenomenon, in
another plane, one having its own laws

and forming a new level of operations.

The individual Rorschach test factors do
make possible an analysis on the basis of
quantitative identification without de-
stroying the personality. (p. 91)

It would appeaf?that there is a need for both
kinds of validation resea#ch. Since the nature of the
Rorschach appraisal is holistic and the meaning of a
score, in actual clinical?practice, does depend to some

extent on the entire response pattern, it may sometimes



be preferrabie to valida%e a larger unit, such as an in-

terpretation based on a éonfiguration of scores. On the
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- other hand, in some cases it may be possible to isolate a

variable for indepeﬁdent}research without distorting its

meaning. When this can be accomplished, it helps to cor-

rect, refine, and extend;the interpretation of individual

factors.

Refinement of component parts, in turn, leads to

better over-all judgments.

Present Status of Rorschach Validation

‘ .
garding the over-all status of the Rorschach validation

There is considerable difference of opinion re-

i

research. The followingjexcerpts from 1956 and 1958 vol-

umes of the Annual Review of Psychology represent oune

extreme.

Cronbach (1956) writes:

« « +i%t is not! demonstrated that the test
is precise enough or invariant enough for
clinical decisions. The test has repeat-
edly failed as a predictor of practical

criteria. . .there is nothing in the liter-

ature to encourage reliance on Rorschach
interpretations. . .(p. 184).

Jenson (1958) states:

. +in the writer's Jjudgment, the stan-
dard projective techniques have been a
failure methodologically and substantive-
ly in personality research. . . .The Ror-
schach in particular has been worthless
as a regearch instrument. Though claim-
ing for decades to be the method par ex-
cellence for spudying personality, the
Rorschach Method has nothing to show for
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its applicatioﬁs in the personality

field. After more than thirty years

of research the vast bulk of Rorschach

studies are still attempting to demon-

strate some kind of validity of this

test (p. 296).

Referring to tﬁe above-mentioned indictments,
Hertz (1959) agrees that}as yet, in our attempts to wvali-
date the Rorschach method, "results have been for the
most part negative" (p. $4). In this article, written
almost forty years afteriRorschach'sbpublication, she
compares the present sta%us of Rorschach validation with
that described in her eaflier reviews (Hertz 1942; Hertz
1952)--written twenty ye%rs and thirty years respective-
ly after Rorschach's oriéinal contribution--and she con-
cludes that the same difficulties and conditions prevail
in research today as did?then. She, however, does not
share the pessimism of Cronbach or Jensen, and is unwill-
ing to believe that "the Rorschach Method is invalid be-
cause its validity has not yet been established" (Hertz
1959, p. 34). It is her|feeling that ". . .shortcomings
of our procedure and the inadequancy of the clinicians
using the method preventbfulfillment of what we most de-
sire,——establishing the validity of the Rorschach method!
(p. 46).

Though most cl{nicians find the Rorschach an

extremely useful btechnique in their work, not many of its

interpretive hypotheses have been subjected to rigorous
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experimental tests. While some of the experimental stud-

ies have been successful |in prediction from test perform-

ance to other areas of bghavior, the results of other ex-
perimental studies have Been challenged. For instance,
Eriksen and Lazarus (195é), following Williams (1947),
attempted to predict performance under stress from a
number of personality measures including the Rorschach.
Subjects were given the ﬁigit Symbol subtest of the
Wechsler and the Group Rérsohach Test. The Digit Symbol
test was readministered,;but this time the subjects were
informed that they had féiled in the first testing. The
decrement in performance in the failure-stress situation
was not related to any of the Rorschach variables. Com-
menting about the earlier study by Williams (1947), they
stated: "The discrepancy between our study and Williams'
study might be accounted for in termg of sampling varia-

bility. . .or difference in the type of stress situa-

tion" (p. 283). Cérlson;and Lazarus (1953) undertook to
repeat Williams' study, %his time paying careful attention
to every essential detail. Again, however, they found no
relationship between the%Rorsohach measures and decrement
in performance under str%ss.

It is hard to decide whether faults are inherent
in the Rorschach techniqge itself or whether it is the in-

eptness of the researchefs and their procedures that is

responsible for the difficulty in establishing the




23

validity of the Rorschach test. But the fact remains that
some of the basic assumpfions of the Rorschach method have
not yet been adequately supported. DMcFarlane and Tudden-
ham (1951) listed the foilowing three:
i. - | proﬁocol is a sufficiently ex-
tensive sampling of the subject's person-

‘ality to Warrant formulating Jjudgments
about it.

2. . . .the péychologlcal determinants

of each and every response are basic and

general. . . i

B o .proaeétive tests tap the durable

essence of personality equally in different

individuals. . . (p. 34).

It was in the background of such uncertainty in
the field of Rorschach vélidation that the present study

was planned.

Derivation of the Hypothesis

The hypothesis}of the present study is consis-
tent with the color—respénse interpretations provided by
Rorschach, KXlopfer, and Beck, and could pmobably be de-
rived from them. Howeveﬁ, the investigator has preferred
to set this hypothesis iﬁ the framework provided by
Rapaport (1946). TUnlike |others, Rapaport is not content
merely to point out an empirical relationship between
certain kinds of color responses and impulsivity, but
attempts to state a rationale for such a relationship.
He considers the psychological functions which might be
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involved in wvarious kindé of color responses. These psy-
chological functions are;in turn embeded in the frame-
work of psychoanalytic eéo psychology, more specifically,
psychoanalytic theory offthinking.

Rapaport stateé that the process of responding
to the unstructured inkblots begins with vague percept-
ual experiences, which then set off associative process-
es. An association process ﬁakes as its starting point
some salient feature of fhe vague perceptual impression
of an inkblot, and mobilizes such memory material as shows
some congruence with the percept. The associative process
terminates when it arrivés at an idea whose corresponding
image is sufficiently coﬁgruous with the perceptual im-

|
pression of the inkblot (Rapaport, 1946, Pp. 92-93).

According to Répaport, the pure color response
(C) comes about when thefe is a "short-circuiting" of the
associative process so tﬁat it does not reach any definite
content, and instead produoes as a response a content
which shows only'a very élight conceptual distance from
the concrete color impreésion. Thus, the pure color re-
sponses represent an absénce of the delay which would have
allowed for a further de%elopment of associations and ’
their integration with oﬁher qualities of the blot. The

color-form response (CF)jcomes about when there has been

more delay possible than}that found for the pure color re-

sponses. Yet the form aspects of the area chbsen are
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barely integrated with the color-impressions in the course
of the associative process. The weakness of the form ele-
ment in the color-form (CF) response indicates the insuf-~
ficiency of whatever delay is achieved, and gives this re-
gsponse an impulsive charécter—-though a complete abandon-
ment of control or delay, as in the pure C response, is

not indicated. The form-color response (FC) requires the

greatest delay of all thé color responses, as it repre-
sents a successful integ%ation of the form and color im-
pressions (Rapaport, 1946, Pp. 235-242).

| Thus, for Rapaport, the FC response indicates
that the subject's actiohs are smoothly controlled, the
CPF response stands for péorly controlled impulses and for
a general minimization of delay or comstraint in action,
while the C response represents the extreme of impulsivity
and an abandonment of all control (Rapaport, 1946,
Pp. 241-242).

If delay of response is the crucial variable
differentiating between the various modes of handling
color mentioned above, wé should expect that people who
are characterized by del%y of response in problem-solving
would tend to give FC reéponses rather than CF & C, while
those who fail to exerciée response delay would tend to
give CF & C rather than FC

On first impreésion one tends to translate the

concept of delay of response into a simple measure of
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reaction time, forgettiﬁg that efficient people are us-
wally both accurate and fast on most problem-solving
tasks. The mere fact that an individual reacts faster
than others does not me;n that he has failed to delay his
response. If he is correct in his answer, it means he
has exercised all the delay that is necessary for him.
The concept of delay of response necessarily involvesr
considering the accuracy of response along with the speed
of response. Therefore, the hypothesis of the present
study, concerned with the concept of delay of response,
would make simultaneous use of two measures: (a) speed of
response, and (b) aooura@y.

The Research H&pothesis. The study is designed
to test the hypothesis that people characterized by in-
ability to delay responsé on a problem-solving task would,
on a perceptual task like the Rorschach, be less capable
of integrating the color?of a stimulus with its form prop-
erties, as compared to those who are characterized by'

delay of response.
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ITTI. PROCEDURE

Testing of the research hypothesis required the
identification of people characterized by delay of re-
sponse and those characterized by inability to delay re-
sponse. Since delay of response for the purposes of this
study was defined in terms of speed of response and accu-
racy of response, a probiem—solving task was needed which
could act as a measure of both. An essential requirement
of this problem-solving task was that the speed of re-
sbonse to it could make én appreciable difference in the
accuracy of response, so as to differentiate people who
respond quickly and make errors from those who are able
to delay their response and make fewer errors. Since
none of the available problem-solving tasks was Jjudged to
be suitable for this purpose, the present investigator
devised one.

| It was necessary to administer the problem-
solving task to a relatively homogeneous and large group
of people under two different conditions: first, when
speed of response was e#perimentally controlled; second,
when ample time was pro&ided and the subjects were en-
couraged to take as much or as little time as they liked.
Differential increase iﬁ accuracy on the second adminis-

tration was then expected to be at least rartly a
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function of different amounts of time spent. The sub-
Jjects taking more time and showing greater improvement
in accuracy would provide the fesponse delay group, and
those.taking less time énd showing lesser imprﬁvement
in accuracy, the opposite group, failing to delay re-
sponse.

The next step after identifying the two groups
was to find a suitable perceptual task which could per-
mit different degrees of color-form integration and thus
serve as a measure of the dependent variable. The FC, CF
and C scores on the Rorschach have generally served as
measures of‘golor-form integration. While this test was
considered suitable for the purpose, certain modifica-
tions in its administration were deemed necessary in
order to increase the number of color responses per indi-
vidual and thus providela better comparison of people on
their ability to achievé color-form integration. There-
fore, a modified form of the Rorschach was used as the
perceptual task. |

Given below is a description of the problem-
solving task and the perceptual task, followed by a de-
tailed description of procedures adopted in this investi-

gation.

Problem-Solving Task
The problem-solving task devised by the inves-

tigator is called the Mirror Task. This task consists of
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25 figures, mostly of geometric or alphabet-like shape,
which have to be recogﬁized in the form they would appear
in a mirror placed at the top edge of the figure. Each of
the problem figures is presented along with four similar
figures, one of which corfectly represents the mirror
image of the problen figure.

The principle involved in the solution of these
problems is a fairly si@ple one: while the image of a fig-
ure in a mirror is reve&sed in vertical (up-down) dimension,
thefe is no change in horizontal (left-right) dimension.
However, this principle%is somewhat difficult to apply in
the case of complex fig&res and a correct solution often
requires some delay of response. As the task provides fair-
1y novel problemrsolviné situations and most people lack pre-
vious training or experience in simular problem situations,
a subject is generally left in a state of uncertainty with
regard to the correctness of his answers. This provides a
greater chance for indi%idual differences in delay of re-
sponse to emerge. Morebver, on this task, speed of response
can often make an appreéiable difference in accuracy of re-
sponse, so that people Who tend to react quickly tend to
make many errors. Thesé features of the Mirror Task render-
ed it particularly suitéble for the purpose of this study.

The Mirror Taék can be administered in two dif-
ferent forms. In the béoklet form, the problem figures
as well as alternative %nswers for each problem are given

in a booklet. In the séreen‘form, the problem figure is
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prdjected on a screen with only the’anSWers contained in
‘a booklet. The screen form of administration makes it
possible to exercise experimental control over speed of
response, as the exposure time of each problem on the
screen can be regulated by the experimenter.

A copy of the Mirror Task is included in Ap-

péndix D.

Perceptual Task
A modified form of the Rorschach test was

used. The FC, CF and C scores. on the Rorschach have
generally served as measures of color-form integration,
but as traditionally administered, the test yields, in
"the average nofﬁal adult, only two to four color Te-
sponses. Comparing individuals with regard to the rela-
tive weight of FC %s. CF and C with these few responses
is difficult; and a single chance error in inquiry or in
scoring can be crucial. This is particularly so in a
study employing only a limited number of subjects. For
this study, therefore, the Rorschach administration Was
modified in such a way as to increase the'numbér of
color responses per individual. |

| Fifteen chromatic D locations on the Rorschach
were found, on the basis of a preliminary study, to be
fruitful in eliciting FC as well as CF and C responses.
These 15 locations constituted fhe perceptual task of

this study. In the administration of the task, each card
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was covered by a white cardboard so as to expose only
the selected location.

The task was administered twice in order to
increase the number of responses per subject; after the
first administration of all 15 locations, the subject
-was asked to go over the cards again aﬁd see something
other than the original percept. Of the total 30 re-
sponses per subject, it was found, on the basis of pre-
liminary study, that about one-third were color-deter-
mined. |

The scoring method used by Rapaport (1946) for
the Rorschach was adopted for scoring color responses on
the task. Rapaport describes the basic kinds of color
response to the Rorschach as follows:

those in which the color impression is

the sole determinant ('"blood, because

it is red"); those in which the color

plays the predominant role, but where

some form elements are also involved

("flames: the color of flame and these

tongue-like projections'); and those

in which the color contributes to the

response but is contained within a de-

finitive form response, and is only of

equal or subordinate significance to

" the form determinant ("tomato worm:
shaped like a worm and it is green')

(Pp. 224-225).

An attempt was made to follow Rapaport's
scoring method as closely as possible. When a case was
not adequately covered by Rapaport's statement of the
scoring method, reference was made to Beck's method of

scoring rather than to that of Klopfer (1954), who in



scoring the color response brings in considerations of
definiteness and indefiniteness of form. Beck (1949a)
gives the foilowing rules for scoring of the color re-
sponse: |

(1) Where S's spontaneous expression,
more especially if it is in the free
association, gives us a lead, that lead
is followed: e.g., S may himself tell
us that D13 in figure X is 'an autumn
leaf', because it is 'brown', and also
because of its 'shape' (CF). Or he may
eliminate color or shape in so many
words. In other instances the indica-
tion is not so clear, but dependable--
e.g., because of priority he gives to
the one or the other factor, or the
amount of his language about one or the
other. (2) The material listed in the
ingquiry fills in what S's free associa-
tion language has left blank. (3) Ex-
perience is consistent and clear in
regard to some responses. The blood of
figure IT and IIT is always color, more
commonly C than CF. The hair bow of D3
in figure III is rarely a color reaction;
when it is, it is FC. The occasional
butterfly of D2 in figure VIIT has color
in it, but is as frequently CF as FC.

These lines of evidence sometimes
controvert one another. When this happens,
I have usually (not always) weighted them
in the order stated: free association is
more dependable than the inquiry, and the
ingquiry is more reliable than the accum-
ulated knowledge concerning these same
responses (p. 114).

Administration of the Problem-Solving Task

The problem-solving task was administered to a
number of Introductory Psychology classes, from six dif-
ferent colleges in the Baltimore-Washington, D.C. area,

providing a total of 305 students. The education level

52
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ranged from freshman to junior; the age, from 19 to 23
yeérs. A large majority of these students, 74%, were
female. |

The task was administered twice to each class
in a group session under two different conditions:
first, when the speed of response was controlled and the
variability in response time was kept minimal; second,
when ample time was allowed and specific instructions
were given to take as much or as little time as desired.

In the first administration, each subject was
provided with a booklet, which did not contain the prob-
lem figure itself but only the alternative answers for
each problem. The problem figures were projected on a
screen for 12 seconds each with no lapse of time between,
and the subjects were asked to check the appropriate an-
swer witﬁin this brief time. The exposure time of 12
seconds for each item was determined by some preliminary
work done with a group of similar subjects. Determina-
tion of exposure time and the process of item selection
vyielded the desired percentage of correct answers —-- be-
tween 40% and 50%. At the same time, the screen exposure
of each item was Judged sufficieﬁtly brief to keep the
variability in response time minimal among the subjects.

With a 1l2-second exposure per item, the first
part of this session with a 25-item problem-solving task

took only 5 minutes. In the second part, new booklets
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were distributed which contained the problem figure as
well as the alternative answers for each problem. The
subjects were instructed: "This time you have the same
25 problems which you did before, with the difference
that the problem figure is given in the booklet itself
and will not be projected on the screen. 7You have as
much as 30 minutes to do these 25 problems. Within this
time l1imit, you can take as much or as little time as
you like, but answer each problem as you go along, with-
out skipping any, and once you have turned the page, do
not turn back. When you are through with the last prob-
lem, raise your hand to let me know that you are fin-
ished, and then place all your testing material under
your seat. At this point you can leave the room if you
like, but do so quietly so as not to disturb the
others." ,

The investigator held a seating plan which
marked the exact position of each student in the class.
As soon as a student raised his hand, the time taken by
him to cqmplete the second part of the testing was re-
corded on the plan. The size of each group was limited
to 25 subjects or less to make possible accurate record-
ing of time.

Thus, while the first administration yielded
an accuracy score per subject under conditions of con-

trolled speed of response, the second administration
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provided an accuracy score increment or decrement as well
as a differential response time under free conditions of

time.

Selection of the Experimental Subjects

When the results of all the student classes in
group session were available, subjects for further exper-
imental work were selected according to the following
pfooedure:

1l. The accuracy scores on the first adminis-
tration of the problem-solving task were plotted in a
frequency distribution. The individuals achieving a
score in the middle 50 per cent were éeleéted as a rela-
tively homogeneous group for further consideration, the
rest (upper and lower quartiles) being discarded at this
point. ‘Ten and 13 proved to be the cutting scores, as
10 to 13 inclusive covered the middle 50 per cent of the
accuracy scores on the first administration.

2. The position of each individual in this
relatively homogeneous group was plotted on a graph for
the time taken and the score increase he achieved (See
Pig. 1). TFifteen individuals clustering around that end
‘of the graph which represented minimum time and least
score increase were selected to constitute the experi-
mental group manifesting lack of response delay, while 15
more individuals clustering around the other end repre-

senting maximum time and most score increase constituted



MSHL YO¥YIW S0 NOILYYLSIN/WAY ANDPIIFS

NO  GINFIHIY ISYFYONI FH0IS aNY NawyL WL ‘T'9/ 4

(s3¥00s avvavvss N) F W [ L

00 €+ 0s'e+ 00T+ 0S*/+ 00°/+ 080+ 0 agro~ 00'/- 0s:1~ 00—
’ + +— + t e . e o oo d o 4 o| o
e N0 AN,

N e o o o o tn wo A4

. IS . * o ¢ o0 et 0. D 1¢

. ¢« oo . . * o o L 4

L] L ° ® 00 ¢ o [ * ..'m

et o . e o s 00 . 19

(A4 . [ [ L4 [ 4 [ ] o E N.

. s o » o . . ° ' 8

o o so0 o o o es J . b

o . o o . . . o/

[ ¢ o * o0e . /i

¥ X XX XX e o oo o o LI (4]

X » o x e X o . . * o €/

4 . . 4 A/

dnoyo AYTIT-T%

£7

INCREASE

S C ORE



%6

the second experimental group which was able to exercise
delay of response.

It will be noted that on the verticle axis of
the graph (see Fig. 1) score increase is plotted in raw
scores, while on the horizontal axis time is plotted in
standard scores. The need to use standard scores for
time arose because of the following conditions.

The initial subjects of this research were
tested in 15 separate group sessions. It was seen later
that the fime scores of these 15 groups did not represent
conditions of random sampling from a common normal popu-—
lation. TUnder the null hypothesis of equal means of all
the populations represented, the value of F for time
scores of these groups was found to be 3.55, which fof
14 and 137 degrees of freedom was significant at .01
level. Apparently, the conditions differed to some ex-
tent from one group-testing session to another. For in-
stance, it was felt that the time taken by a particular
subject to complete his test was partly a function of the
group atmosphere in which he was tested. If other mem-
bers of his group were to leave early, he was under a
greater stress to complete his test guickly than if most
of them stayed on for a longer time. It is not possible
to say at this stage what specific factors were operating
to make the testing conditions unequal from one group to

another, since no attempt was made to control such
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factors. The matter, at this stage, is mostly one of
speculation; the group atmosphere as a possible factor
was mentioned only for illustrative purposes.

The use of standard instead of raw scores for
time exerted a distinct effect on the selection of exper-
imental subjects for the delay and the non-delay groups.
A larger number of the 15 initial groups were able to
contribute subjects to both experimental groups. The
over-all correlation_between score increase and time
spent rose from .46 to .58, thus making the problem-
solving task even more effective in‘the purpose for
which it was originally designed, namely, that speed of
response to it should make an appreciable difference in

accuracy of response.

Administration of the Perceptual Task

The perceptual task was administered to the 30
experimental subjects constituting the delay and non-delay
groups. The selected chromatic D locations of the Ror-
- schach were exposed, one at a time, to the subject, and
he was asked what they looked like. As soon as he gave
his first response, he was presented with the next loca-
tion. After the first administration of all 15 locations,
the subject was asked to go over the cards once again and
see something other than whaﬁ he saw before.

Most subjects were able to give two different
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‘ iesponses for each locatioh. In a few cases, the re-
sponse on the second administration was just a preci-
sion—élternative of the response given before to that
location. Qn the first administration, every subject was
able to give a response to all 15 locations. On the
second administration, howeﬁér, there were a few reports
of failure. In order to keep the number of responses
per sﬁbject equal, and to facilitate statistical treat-
ment of data, when this héppened the color-score achieved
on the first administration was assigned also to-the
second administration. ~Such experiences of failure which
neéessitated arbitrary assignments of score were, how-
ever, extremely rare --- constituting less than 2% of the
Tresponses. |

A number of precautions were observed to check
possible bias on the part of the investigator. In the
first place, code numbers were assigned to the subjects,
so that at the time of the perceptual task administration
and scoring, the investigator did not know whether a par-
ticular subject belonged to one group or the other. Sec-
ondly, five records were picked at random for independent
scoring by another psychologist. The scoring was found
to be reliable: of the 150 responses scored by the other
psychologist,.there was disagreement in the scoring of
only six responses, all involving a differentiation between

FC and CF scoresS.



39

IV. RESULTS.

The research hypothesis stated that people
characterized by inability to delay responSe on a
problem-solving task would, on a perceptual task like
the Rorschach, be less capable of integrating the color
of a stimulus with its form properties, as compared to
those who are characterized by delay of response.

In the experimental procedure, outlined in the
preceeding chaptér, speed of response and accuracy of re-—
sponse on a problem-golving task were presented as the
measure of response delay, while FC, CF and C scores on
the perceptual task represented different degrees of
color-form integration. In terms of this procedure, the
research hypothesis can be translated into the following
statements:

1. People manifesting ability to delay re-
sponse on a problem-solving task score more FCs on the
perceptual task as compared to those who are character-
ized by inability to delay response.

2. People manifesting ability to delay re-
sponse on a problem~solving task score less CFs on the
perceptual task as compared to those who are character-

ized by inability to delay response.
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3. People manifesting ability to delay re-
sponse on é problem-solving task score less Cs on the
perceptual task as compared to those who are character-
ized by inability to delay response.

All three predictions were confirmed, thus
supporting the hypothesis. The following three sections
describe in turn a test of each of the hypotheses given
above.

FC Score

Null Hypothesis. People who are able to delay
response on a problem-solving task score as many FCs in
response to color areas of_the Rorschach as those who are
unable to delay responsé.

Altefnative Hypothesis. People who are able to
delay response on a problem-solving task score more FCs
in.response to color areas of thg Rorschach than pedple
who are unable to delay response.

Data. The FC scores of 15 subjects in each
group are given in Appendix A.

Statistical Test. Since the scores do not seem
to be drawn from normally distributed populations, a non-
parametric test is indicated. The Mamn-Whitney U test is
chosen because this study employs two independent samplés,
uses small samples, and uses measurement which is at

least in an ordinal scale..
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Analysis and Decision. The value of U is found
to be 51.5. In the table of critical values of U
(siegel 1956, p. 275) a U value of 56 or less is signif-
icant at the 1 per cent level for a one-tailed test when
ny equals 15 and no equals 15. The decision 1s therefore
to reject the null hypothesis in favor of the alternative
hypothesis. It is concluded that people who are able to
delay response on a problem-solving task score more FCs
on a perceptual task like the Rorschach than people who
are unable to delay response.
CF Score

Null Hypothesis. People who are able to delay
response on the problem-solving task score as many CFs
in response to color areas of the Rorschach as those who
arée unable to delay responses

A | Alternative Hypothesis. People who are able

to delay response on a problem-solving task score less CFs
in response to color areas of the Rorschach than people who
are unable to delay response.-

Data. The CF scores of 15 subjects in each
group are given in Appendix A.

Statistical Test. Since the scores do not
seem to belong to normally distributed popitlations, a
non—parametric test is indicated. The ManﬁAWhitney U

test seems to be the most appropriate.
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Analysis and Decision. The value of U is found
to be 38.5. In the table of critical values of U
(Siegel 1956, p 274) a U value of 40 or less is signif-
icant at the .00l level for a one-tailed test when ny
equals 15 and n, equals 15. Thus, the null hypothesis
is rejected in favor of the alternative hypothesis, and
it is concluded that people who are able to delay’re- .
sponse on a problem-solving task score less CFs on a
perceptual task iike fhe Rorschach than people who are
. unable to delay response.
C Score

Data. The C scores of 15 subjects in each
group are given in Appendix A.

Statistical Test. Since the C score does not
. occur in all subjects of ome group and six subjects of
the second group, this measure can be seen as a dichoto-
mous one, characterized by presence or absence of C.
The Fisher Exact Probability test would, therefore, seem
to be the most appropriate.

Null Hypothesis. There is no difference be-
tween the delay and non-delay groups in the proportion
of members who obtain a C score in fesponse to color areas
of‘the Rorschach, | |

Alternative Hypothesis. A greater proportion
of people who are unable to delay response obtain a C

score in response to color areas of the Rorschach than
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is the case with those who are able to delay response.

"Analysis and Decision. The observed frequen-
cies appear in Table i. It is found that the one-tailed
probability of such a distribution of frequencies under
the null hypothesis is .0003. The decision is therefore
to reject the nmull hypothesis in favor of the alternative
hypothesis. It is concluded that a greater proportion
of people who are unable to delay response obtain a C
score in response to color areas of the Rorschach than
is the case with those who are able to delay response.
The Research Hypothesis

All three predictions derived from the research
hypothesis have been confirmed. Thus, the results of
this study support the research hypothesis, which states
that people characterized by inability to delay response
on a problem-solving task would, on a perceptual task like
the Rorschach,.be less capable of integrating the color
of a stimulus with its form properties, as compared to

those who are characterized by delay of response.

Supplementary Analysis of the Data

Impact of Second Administration of the Perceptual Task
As described in an earlier section of this re-

-port, the 15 Rorschach locations were administered twice

to each subject in order to increase the number of re-

sponses per subject to 30. It was believed that an



TABLE 1.

Frequency of C Respoﬁse in the Two Experimental Groups

C Absent C Present Total
Delay Group 15 0 15
Non-delay Group 6 9 | 15

Total 21 9 30
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increased number of responses would provide a greater
chance for individual differences in color responée to
emerge. It would be of some interest to learn if the
color scores on the second édministration were any dif-
ferent than those on the first administration.

Complete data are given in Appendix A. The
Wilcoxon Matched~Pairs Signed Ranks Test was used for FC
and CF scores, while the Sign Test was used for C scores.
The results are given below.

1. FC and CF Scores. FC and CF scores of the
delay group on first and second administrations of the
perceptual task were compared by means of the Wilcoxon
Matched-Pairs Signed Ranks Test, and the value of T, in
each case, was found not to be significant at the .05
level for a two-tailed test. Similarly, both the T values
found by comparing the FC and CF scores of the non-delay
group on first and second administrations were also non-
significant.

2. C Score. As no one in the deiay group re-
ceived a C score, statistical comparison of C scores on
first and second administrations of the perceptual task
was made only for the non-delay group. By the Sign Test,
value of x was found not to be significant at the .05 level
for a two-tailed test.

Conclusion. The data supported the inference
that the first and the second administrations sampled the

same population of responses.-
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V. DISCUSSION

Perception and the Concept of Response Delay

The hypothesis of this research was concerned
with the study of response delay--a concept derived from
psychoanalytic ego psychology, more specifically, from
psychoanalytic theory of thinking. It was noted that
during the early phases of psychoanalytic theory important
differences among people were neglected, as the study of
"id" emphasized what was common to all people--the unor-
ganized, primitive, pleasure-seeking instinctual drives.
However, with the study of ego, psychoanalysis moved into
the field of psychology. It was then possible to under-
stand individual differences in behavior as resulting from
an interaction between internal needs and external real-
ities.

One product of this interaction is the develop-
ment of ability to delay response. The delay is initially
enforced by external realities, for when the need-satis-
fying object is not present, the discharge of impulse is
delayed. It is only gradually, by internalization in the
course of development, that the externally forced delay is

turned into an ability to delay.
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Rapaport (1946) employs this concept of ability
to delay in his interpretation of the responses to the
Rorschach. He states that the process of responding to
the unstructured inkblots begins with vague perceptual
experiences, which then set off associative processes. An
association process takes as its starting point some sali-
ent feature of the vague perceptual impression of an ink-
blot, and mobilizes such memory material as shows some
congruence with the percept. iThe associative process
terminates when it arrives at an idea whose corresponding
image is sufficiently congruous with the perceptual im-
pression of the inkbldt. According to Rapaport, the FC
response is believed to involve an ability to delay a re-
sponse until a suitable percept integrating the color of
the inkblot with its form is available to the subject,
while the C and CF responses fail to achieve adequate in-
tegration of the color with the form because of insufficient
delay.

Theoretical attempts such as Rapaport's,Awhich
relate perceptual processes to peréonality variables, and
thus make meaningful individual differences in perception
in terms of more general principles of ego controls, are
potentially capable of leading to great advances in our
knowledge of human behavior. When perception is viewed in

terms of ego controls, it can be a convenient wedge into
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the larger problem of personality organization. Experi-
mental attempts can be made to delineate the personality
determinants of individual differences in perceiving. As
a result of such experimental attempts, seemingly diverse
behavior reactions will begin to assume an ordered, uni-
fied character.

In the present investigation, a felationship
was demonstrated to exist between delay of response in
problem-solving and color-form integration on a perceptual
task. Looked at from a phenotypical point of view, this
relationship shows no unity; however, seen in terms of re-
sponse delaj and. associative processes, performance on a
problem-solving task and reaction to color on a perceptual
Yask could both be conceived as alternative manifestations
of one and the same principle. It is a long step to pre-
dict from delay of response>in problem-~solving to color-
form integration on a perceptual task. The specific form-
ulations as well as the larger theory, which made it possi-
ble to predict and understand such a relationship, receive
support from this study.
Implications for Rorschach Interpretation

The present study has been able to provide a
valid experimental basis for the interpretation of FC as a
measure of ability to delay response, and of CR and C as

indexes of inability to delay response.
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Of the three scores, only C turned out to be
adequate in predicting the individual case, as this score
did not occur at all in the experimental group character-
ized by delay of response. However, C is an infrequent
score; only nine of the 15 subjects in the non-delay group
gave a C response. As for FC and CF, while the differences
in these scores between the two experimental groups proved
to be statisticallj significant, some subjects in the
delay group scored CF above the median, and some in the
non~delay group scored FC above the median.

Caution should be observed'in applying these
findings directly to the Rorschach as administration of

the test was greatly modified in the present study.

Implications for Rorschach Valldation Research

Since this study dealt with a single variable--
~ the color response--of the Rorschach performance, its
results are relevant for the discussion of a methodolog-
ical question which was raised in an earlier part of this
report. The question relates to the clinician's criticism
of the single-variable validation studies of the Rorschach.
Typical of such criticism is the following comment by
Sargent (1945): ", , .factors taken out of context have
little meaning, for the reason that it is not the absolute
amount of one determinant but its relation to the whole

pattern which gives its significance in the individual
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protocol®™ (p. 275).

The results of the present study support the
contention that in an approach to Rorschach validation it
is feasible to test one interpretive hypothesis at a time.
An experimental test of a single variable would help to
correct, refine, and extend its interpretation, whenever
it is possible to isolate the variable without distorting
its meaning. The present study supports the legitimacy of
the single-variable approach in the field of Rorsgchach
validation. This approach aims at systematic refinement
of hypotheses for separate Rorschach factors, by formu-
lating precise behavioral predictions from each hypothesis
and then checking them against adequate criteria. Such
refinement in the interpretation of component parts of Ror-
schach performance would, in turn, lead to better over-all

judgments.

Relationshif to Findings of Other Studies

Rosenthal (1954 ) demonstrated that color re-
sponses (on the Rorschach) reflect a tendency to emphasize
motor activity rather than mental activity. Rosenblum
(1955) made a successful prediction from the hypothesis
that preference for color (on the Thurstone-Schmidt) re-
flected a tendency to emphasize a manipulative, conative
mode of approach to problem-solving, instead of a concept-

ual, cognitive one.
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The question arises, What ié the relationship
of the above findings to those of the present study, which
demonstrates that color response is associated with in-
ability to delay response.

It seems possible to maintain that each motor
move of color responsive people represents a premature
decision on their part, so ﬁhat a motoric approach to
problem-solving turns out to be a specific case of the
inability to delay response. If this interpretation is
correct, the present study could be seen as enlarging upon
the findings of Rosenthal and Rosenblum.

.There is also a group of studies which related
color résponse to loss of control under stress.- Williams
(1947) used form-color integration as an index of control,
and successfully predicted decrement in performance on the
Digit Symbol test under stressful conditions. Baker and
Harris (1949) studied the FC : CF ratio as an index of
control and found that CF was related to loss of coordina-
tion in speech under stress. In'both studies stress was
experimentally produced by laboratory methods. The present
study, however, made no use of stress. In fact, the sub-
jects were given the problem-solving booklets and asked to
take as much or as little time as they desired. Thus, the
present study establishes that colbr response is related
to inability to delay're8ponse even under conditions of

relatively little or no stress. It would seem that
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ability to delay response represents a relatively durable
and pervasive aspect of personality functioning and is

demonstrable under gquite neutral conditions.

F Response and Its Relation to FC, CF and C

The scope of thig investigation was limited to
a study of the relationship between response delay and
color-form integration. As one of the central personality
variables, ability to delay response is probably related
to many other perceptual processes, such as those repre-
sented by F, F+, M, and W on the Rorschach. Perceptual
processes represented by these scores were, of course,
beyond the scope of this study.

The question arises, however, why F response
could not be éonsidered as one end of the continuum repre-
sented by FC, CF and C. It could be so considered only if
F responée were always an instance of color-denial or of
failure to integrate form with color. In many instances,
however, there haé been no initial impact of color. Hence,
there is some question whether F response is relevant to

a hypothesis concerned with color-form integration.

Perception of Form and Bias of the Problem-Solving Task
It might be objected that the problem-solving

task selected for this study involved form and spatial

considerations similar to those involved in the FC re-

sponse on the Rorschach. The gquestion of the possible
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bias of the criterion measure in favor of one of the two
experimental groups can be resolved to some extent by the
following considerations.

As described in an earlier section of the re-
port, the problem-solving task was administered twice to
the initial groups used in this research. The accuracy
scores on the first administration were plotted in a fre-
gquency distribution. The individuals achieving a score in
the middle 50 per cent were selected as a relatively homo-
geneous group for further experimental work, -the rest
(upper and lower quartiles) being discarded at this point.
All 30 subjects of the two experimental groups came from
this relatively homogeneous group, so that a large differ-
ence between the two groups in initial performance on the
problem-solving task was unlikely. Nonetheless, a statis-
tical check on the data would seem to be in order.

Data. The accuracy scores of the 15 subjects
in each experimental group on the first administration of
the problem-solving task are given in Appendix C.

Statistical test. Since the scores were drawn
from apparently normally distributed populations, and since
the measurement was in at least an interval scale, the t
test would seem permissible.

Null Hypothesis. The fwo experimental groups
do not differ in initial performance on the problem-solv;>

ing task.
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Alternative Hypothesis. The two groups differ in
initial performance on fhe problem~solving task.

Analysis and Decision. The value of £t is found
to be 1.32 and is not significant at .05 level. The deci~
sion is, therefore, not to reject the null hypothesis of
no difference between the.groups.

Conclusion. The data do not give evidence to
support the hypothesis that the criterion measure was

biased in favor of one of the two experimental groups.

Reaction to Color on the Rorschach and Other Perceptual
Tasks

It is the finding of this study that thé people
characterized by inability to delay response on a prob-
lem-solving task are less capable of integrating the color
of an inkblot with its form properties, as compared to
those who are characterized by delay of response. The
question arises whether or not it is legitimate to gen-
eralize the findings beyond perceptual tasks like the Ror-
schach to other measures of color-form integration. In
discussing this question in an earlier part of the report,
the results of a number of relevant studies were quoted.
While Oeser (1932) reported a correlation between color
types as determined by a color-form test and Rorschach
color responses, Vernon (1933), Thurstone (1944), Eysenck
(1947), Clarke (195Q), and Keehn (1953a; 1953b; 1955) have

cautioned us against accepting the various color-~-form
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tests as equivalent in estimating the use of color by a
subject. The findings of Keehn are particularly important
for consideration. By a factor analysis of the intercor-
relation matrix obtained from a number of color-form tests
given to a large group of subjects, he was able to extract
a color-form factor. However, the average 2 between the
tests was only .28, showing that results based on different
color—form tests wére hardly comparable. Moréover, it was
found that the color scores on the Rorschach had no satu-
ration on the color-form factor extracted from the various
color-form tests. Thus, it would seem that in order to
generalize the findings of a study beyond the particular
instruments used in it to color responding in general, the
investigator must use either more than one btest, or at
least>a test most saturated on the color-form factor.
Since the present study has used a single test, and one
least saturated on the color-form faotqr, its findings are
not directly applicable to measures of color response
other than perceptual tasks like the Rorschach. It may be
that the process of cdlor responding is a complex phenom-
enon having more than one facet, so that different instru-
ments fail to show a correlation with each other because
they measure, in fact, different facets of this phenomenon.
It should be noted that much of the earlier ex-

perimental work in this field used an 'either-or' approach
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to the study of color-form perception. The instruments
were designed to elioit from a subject either a color
response or a form response: different degrees of inte-
gration between color and form were rarely tapped by these
instryments. The subjects giving a color response were
described as "color types" or having a "color attitude.™
It may be that color types or color_attitude represent an
altogether different facet of color responding tham #hat
tapped by ¥C, CF, and G responses on the Rorschach.
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VI. SUMMARY

Introduction

This study examined the relationship between
delay of response in problem-solving and ability to in-
- tergrate color and form on a perceptual task. It was an
attempt to relate a perceptual process to a personality
variablé, and thus make meaningful certain individual.
differences in perceiving in terms of more general prin-

ciples of ego controls.

Derivation of the Hypothesis ' _
The hypothesis was derived from Rapaport (1946)

who employs the concept of ability to delay in his inter-

pretation of the responses to the Rorschach. He states
that‘the process of responding to the inkblots begins with
vague perceptual experiences, which then set off associa-
tive processes. The association process takes as its
starting point some salient feature of the inkblot and
terminates when it arrives at an idea sufficientiy con-
gruous with the perceptual impression. According to Rapa—~
port, the FC response is believed to involve an ability to
delay response until a suitable percept integrating the

color of the inkblot with its form is available to the
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subject, while the C and the CF responses fail to achieve
adequate integration of the color with the form because of
insufficient delay.

If delay of response is the crucial wvariable
differentiating between the wvarious modes of handling
color on the Rorschach, we should expect that people who
are characterized by delgy of response in problem-solving
would tend to give FC responses rather than CF & C, and
those who fail to exercise delay would tend to give CF & C
rather than FC.

The éoﬁcept of delay of response necessarily in-
volves considering the accuracy of response along with the
speed of response. The mere fact that an individual reacts
faster than othérs does not mean that he has failed to de-
lay his response. 1f he is correct in his answer, it
means he has exercised all the delay that is necessary for
him. Therefore, the hypothesis of the presént study made
simultaneous.use of two measures: speed of response and
accuracy.

The research hypothesis stated that people char-
acterized by inability to delay response on a problem-
solving task would, on a perceptual task like the Rorschach,
be less capable of integrating the color of a stimulus
with its form propertieé, as compared to those who are

characterized by delay of response.
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Procedure

Testing of the research hypothesis required the
identification of people characterized by delay of response
and those characterized by inability to delay response.
Since delay of response for this study was defined in terms
of speed of response and accuracy of response, a problem-—
solving task was needed which could measure both. An es-
sential requirement of this problem-solving task was that
speed of response to it could make an appreciable difference
in the accuracy of response, so as to differentiate people
responding quickly and making errors from those delaying
and making fewer e:rors.’ Since none of the available
problem~-solving tasks was judged suitable for this purpose,
the present investigator devised one.

The problem-solving task was to be adminiétered
to a relatively homogeneous and large group of people under
two different conditions: Ifirst, when speed of responsel
was experimentally controlled; secondly, when ample time
was provided and the subjects were encouraged to take as
much or as little time as they liked. Differential in-
crease in accuracy on the second administration was then .
expected to be at least partly a function of the different
times spent. The subjects taking more time and showing
greater improvemeht in accuracy would provide the response

delay group, and those taking less time and showing lesser

\
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improvement in accuracy, the opposite group, failing to
delay response.

A suitable perceptual task was required which
could pefmit different degrees of color-form integration
and thus serve as a measure of the dependent variable. The
Fc; CF and C scores on the Rorschach have generally served
as measures of color-form integration. While this test
was considered suitable, certain modifications in its ad-
ministration were deemed necessary in order to increase the
number of color responses per individual and thus provide
a better comparison of people on their ability to achieve
color-form integration. Therefore, a modified form of the
Rorschach was used.

Given below is a description of the problem-
solving task and the perceptual task, followed by a de-

scription of the procedures adopted in this investigation.

Problem-Solving Task

The problem-solving task devised by the investi-
gator is called the Mirror Task. This task consists of 25
figures, mostly of geometric or alphabet-like shape, which
have to be recognized in the form they would appear in a
mirror placed at the top edge éf the figure. Xach of the
problem figures is presented along with four similar fig—
ures, one of which correctly represents the mirror image
of the problem figure.

The principle involved in the solution of these
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probyemS'is a fairly simple one, but this principle is

‘some#hat dlfflcult %o apply in the case of complex figures
:and a correct solutlon often requires some delay of re-—
;sponse. As the task provides fairly novel problem:solv1ng
situetions and most people lack previous training or ex-
perience in similar probleﬁ situations, a subject is gen-

' -ereliy left in a state\of uﬁceftainty with regard to the
correotness of his answers.. This provides a greater chance
for-individual differencee in<delay'of responee'to emerge.
Moreovef, on khis faek, speed of response can often make an
appreciable difference in accuracy of response, so thet
people Who tend to react guickly tend to make many ‘errors.

' These features of the Hirror Task render it partlcularly
sultable for this study.

_ The error Task can be admlnlstered in two dif—
ferent forms. In the booklet form,‘the.problem figures as
well as alternative answers‘fer each problem are given in
booklets. In the screen form, the problem flgure is pro-
gected on a screen with only the answers contalned in
~booklets. The screen form of administration mekes it pos—-
sible to exercise experimeﬁtel control over speed of re-
spense, as the exposure time of each problem on the screen

- can be regulated by the experimenter.

Pereeptual-Task
The perceptual bask consisted of 15 chromatic D

locations on the Rorschach found, on the basis of a
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preliminary study, to be fruitful in eliciting FC as well
as CF and C responses. In the administratiqn-of the task,
each card was covered by a white cardboard so as to expose
only the selected location. This modification in the
Rorschach administration was deemed necessary inporder to
increase the number of color responses. Two sucéessive ad=
ministrations of the 15 selected locations yielded a total
of 30 responses per subject, of which on an average about

‘one-third were color-determined.

Administration of the Problem-Solving Task

The problem-solving task Was administered to a
number of Introductory Psychology classes from six different -
colleges, providing a total of 305 students. The task was
administered twice to each class in a group session. The
first administration was done with problems projected on
a screen so as to control speed of response. The problem
figures were projectea for 12 seconds each and the subjects
checked the appropriate answers in booklets. The second
administration used a booklet form of the task and stu-
dents were allowed to finish the task in as much or as
little time as they needed. The time taken by each sub-
jeet in the second administration was recorded.

The first administration yielded an accuracy
score per subject under conditions of controlled speed of

response, while the second administration provided an
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accuracy score increment or decrement as well as a differ-

ential response time under free conditioms of time.

Selection of the EBxperimental Subjects and
Administration of the Perceptual Task

When the results of all the student classes in
group session were available, subjects for further experi-
meﬁtal work were selected according to the following pro-
cedure:

1. The accuracy scores on the first administra-—
tion of the problem-solving task were plotted in a frequen-
cy distribution. The individuals -achieving a score in the
middle 50 per cent were selected as a relatively homogen-
eous group for further consideration, the rest (upper and
lower quartiles) being discarded at this point.

2. The position of each individual in this rel-
atively homogeneous group was plotted on a graph for the
time taken and the score increase he achieved. Fifteen
individuals clustering around that end of the graph which
represented minimum time and least score increase were
selected to constitute the experimental group manifesting
lJack of response delay, while 15 more individuals clus-
tering around the other end representing maximum time and
most score increase constituted the second experimental
group which was able to exeroisé delay of response. These

BQ subjects constituting the two experimental groups were



administered the perceptual task.

Results

Color score distributions for the.experimental
groups were examined. A non-parametric test was indicated
since the scores did not seem to be drawn from normally
distributed popitlations. The Mann-Whitney U test was
selected for the comparison of FC and CF scores because
this study employed two independeht samples, used small

- samples, and used measurement which was at least in an
ordinal scale. The‘Fisher Exact Probability test was
chosen for the analysis of C scores, since C score did not
appear in all subjects of one group and six subjects of
the second group, and this measure was best seen as a

~dichotomous one, characterized by presence or absence of C.

| The experimental group able to exercise response
delay scored more FCs, less CFs, and less Cs as compared.
to the experimental group manifesting lack of response
delay. The FC difference was significant at the 1 per cent
level, the CF difference at the .001 level, and the C differ-
ence at the .0003 level.

The research hypothesis was supported by the
results of this study, and it was concluded that the
people characterizéd by inability to delay response on a
problem-solving task are, on a perceptual fask 1ike the
Rorschach, less capable of integrating the color of a
stimulus with its form propertieé as compared to those who

are characterized by delay of response.
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Discussion .

1. Experimental attempts can be made to relate
perceptual processes to more general principles of ego
controls. '

2. In the present investigation a relationship
was demonstrated to exist between delay of response in
problem-solving and color-form integration on a perceptual
task. Looked at from é phenotypical point of view, this
relationship shows no unity; however, seen in terms of re-
sponse delay and associative processes, the relationship
becomes meaningful, andvthe seemingly diverse behavior re-
actibhs assume an ordered, unified character. The specific
formulations as well as the larger theory, which méde it
possible to .predict and understand such a relationship,
receive support from this study.

3. The interpretation of FC as a measure of
ability to delay response and of CF and C as indexes of
inability to delay response is supported, even though ad-‘
 ministration of the Rorschach was greatly modified.

4, It has been argued that since the Rorschach
teét deals with a number of interrelated variables and its
interpretation involvés description of a dynamic pattern
of interdependent functions, one could not.legitimately
subject to experimentél test a single Rorschach hypothesis

independent of the configuration in which it appears. The
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results of the present study support the contention that
in an approach to Rorschach validation it is feasible to
tést one interpretive hypothesis at a timef
5. Previous experimental studies have demon-

strated that color responses reflect a tendency to empha-
gsize a motoric approach to problem-solving, ingtead of a
conceptual, cognitive one. -In the light of the present
findings, the motoric approach to problem-solving could be
seen as a specific case of the inability to delay Tesponse,
where each motor move of color responsive people represents
a premature decision:on their part.

| 6. Some other studies have related color re-
sponse to loss of control under sfressful'experimental
conditions. The present study did not make use of stress
and, thus, established that -color response is related to
lack of response delay even under conditions where stress
is absent.‘ It would seem that ability to delay response
represents a relatively durable and pervasive aspect of
personality fﬁnctioning and is demonstrable under neutral

conditions.
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APPENDIX A.

COLOR SCORES OF THE TWO EXPERIMENTATL GROUPS ON THE PERCEPTUAL TASK
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APPENDIX B.

Locations Used in Administration of Perceptual Task

No.
#1
#2
#3
#
#5
#6
#7
#8
#9

#10

#11

#12

#13
#14

#15

Card
II
T
ITI

VIIT

VIII
IX
IX
IX
IX

Location

upper red

lower red: ‘'butterfly'

upper lateral red: 'monkey'
lower orange-pink: ‘'butterfly'
middle blue: 'flags'

upper orange: ‘'witch'

middle section of lower pink
lateral green

upper Ds: 'vase'

large pink detail

lateral blue: ‘'spider'

outer corner brown at bottom:
'fall leaf

upper green: 'fish' or 'cow'
inner yellow: 'dog'

bottom green: ‘caterpillar'
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APPENDIX C.

ON THE MIRROR TASK

Delay Group

70

Non-Delay Group

gub. 1st. ond. Score $ub. 1st. ond. Seore
ode |%am. | Adm. [IB Code | Jam. | Adqm. |IB~
No. - crease || No. crease
44 11 24 13 68 10 12 2
250 10 24 14 1 269 12 12 0
111 11 24 13 142 10 13 3
277 12 24 12 150 11 13 2
2 11 25 12 26. 11 11 0
204 10 23 13 261 10 12 2
180 12 o4 12 194 13 14 1
127 12 24 12 244 11 14 3
173 11 23 12 136 12 13 1
23 11 o4 13 76 10 12 2
112 10 22 12 9 10 13 3
235 10 25 15+ 294 12 13 1
290 10 24 14 107 13 14 1
96 12 25 13+ 54 13 12 O-
165 11 24 13 115 13 14 1




£

APPENDIX D.

A COPY OF

THE MIRROR TASK
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Psycthogy

Introduction

This study examined the relationship between
delay of response in prdblem-solving-and ability to in-
tegrate color and form on a perceptual task. It was an
attempt to relate a perceptual process to a personality
variable, and thus make meaningful certain individual
differences in perceiving in terms of more general prin-.
ciples of ego controls.
Theoretical Background

The hypothesis was derived from Rapaport who,
in the interpretation of the Rorschach, considers psycho-
logical functioﬁs involved in the process of responding to
the inkblots. These psychological functions are in turn
embedded in the framework of psychoanalytic ego psychology,
more specifieally, psychoanalytic theory of thinking.

According to Rapaport, the form-color response

(FC) involves an ability to delay response until a suit-

able pefcept integrating the color of the inkblot with
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its form is available to the subject, while the pure color

(€) and the color-form (CF) responses fail to achieve ad-

equate integration of the color with the forﬁ because of
insufficient delay.

If delay of response is tﬁe cruciél variable
differentiating between the vafioué ﬁodes of handling color
on the Rorschach, we should expect that the people char-
acterized by ability to delay responée in problem-solving
would tend to give FC responses, while those unable to exer-
cise delay would tend to give CF & C. Imn this study, delay
of response was defined in terms of both speed and accuracy
of response. | |
Procedure

A 25-item problem-solving task, the Mirror Task,
was devised by the investigator. This task consists of
geometric or alphabet-like figures, which have to be rec-
ognized in the form they would appear in a mirror. A
correct solution of these problems often requires some
delay of response, so that speed of response on this task
can often make an appreciable difference in accuracy of
Tesponse.

The problem-solving fask was administered twice
to 305 students in small group-sessions. The first admin-
istration was done with probleﬁs projected on a screen so
as to control speed of response. The second administration

used a booklet form of the task and students were allowed
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to finish the task in as much or as little time as they
needed. The differential increase in accuracy scores
achieved on the second administration was found to be at
least partly a function of different amounts of time
spent. Fifteen inéividuals spending minimum time and
achieving minimum score increase were selected to constitute
the experimental group manifesting lack of response delay.
Fifteen other individuals spending maximum time and achiev-
ing maximum score increase constituted the second experimental
group, those able. to exercise delay of response.

The 30 experimental subjects were administered
a modified form of the Rorschach. This perceptual task
consisted of 15 chromatic large detail areas (D) found fruit-
ful in eliciting FPC as well as CF & C responses. This mod-
ification in the Rorschach administration was deemed neces-
sary in order to increase the number of color responses.
Iwo successive administrations of the 15 selected locations
‘yielded a total of 30 responses per subject, of which on
an average about one-third were color-determined.
Results

A statistical analysis of the color scores
revealed that the predicted FC, CF, -and C differences be-
tweeg the two experimental groups reached .01, .00l, and
»0003 levels of significance respectively.

The research hypothesis wés supported by the

results of this study, and it was concluded that the people
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characterized by inability to delay response in problem-
solving are, on a perceptual task like the Rorschach, less
capable of.integrating the color of a stimulus with its
form properties as compared to those who are characterized

by delay of response.
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