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ABSTRACT

The purpose of this study was to investigate the relationship
between the Remote Asweiatfeﬁ% i%gt. which purports to measure
creativity, and the shape of ihe associative hierarchy. Fouy
hypotheses were pmaema&& These were: 1) RAT scores would vary
directly with total nunber of responses; 2) RAT scores would vaxy
inversely with total mean communality scores; 3) RAT scores would
vary inversely with rate of responding in the early porticns of
the sequence; and 4) Associates, in terms of communality, would
be negatively correlated with RAT scoxes only in tho later portions
of the sequence. These hypotheses wero based directly upon
Mednick's theory concexning the difference in assosiative behavior
between so-called "high and low craatives™.

Seventy-seven subjacts were given a continual word association
test with a ten-minute limit for associating to each of six stinmulus
words. At a mean interval of two weeks, all subjects then were
given the RAT.

The results revealed no significant relationships between
any of the word assoclation veriables and the RAT. Further
analysis yielded a significant difference between high creatives
and low creatives (defined in terms of RAT scores) only in rate
of rvesponding, fhe former being faster thoroughout the associative
BRGUANCe «

These results were interpreted as providing little evidence
for Mednick’s predictions. Suggestions for further research and/ox

explanntions for the results were discussed.



RAT SCORES AND THE ASSOCIATIVE HIERARCHY:

AN EMPIRICAL INVESTIGATION OF AN ASSOCIATIVE THEORY OF CRBATIVITY



INTRODUCTION

In the last decade there have been many theoretical and
research reports published on creativity. Golann (Igﬁajylisted
th&ge issues which bhave been apparent in the psyehnlogiéal study
of this area. These are: 1} What is creativity? - questions of
definition and eriteria, 2) How does creativity occur? - questions
of the process viewed temporally, and, 3) Under what conditions is
creativity manifest? - questions of necessary personal and
environmental conditions. The present study is primarily
concerned with the fixst question.

Since the area is one of relatively recent interest to
experimental psychologists , the literature is typified by a
large variety of approaches that investigatore have followed,
numerous factors about which suggestions and speculations have
been made, and equally varied results that have been obtained.
For example, there are those who follow a specific theoretical
frame of reference (e.g. Guilford, 1950; Wextheimer, 1945}
Mednick, 1962; May, 1959; Schafer, 19538; and Maslow, 1953),
while others investigate problems in thi# area without any :
traditional theory at all (e.g. Torrance, 1963; Getzels and
Jackson, 1962; Barron and Taylor, 1963; and Yamamoto, 1965).
There are those who have designed experiments, or used
psychélagical tests; or conducted interviews, or some combination

of these approaches (e.g. Terman, 19253 Guilford, 1959: Barrxon,
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1963; Pine and Holt, 1960; Getzels and Jackson, 1962; and
Torrance, 1963) while others have speculated about creativity on
the basis of biographies they have read or experiances they have
had (e.g. Freud, 1908} Adler, 1§3é4 Fromm, 19593 Murphy, 19583
Mead inH. H. Anderson, 1958; May, 1959; and Wenhart, 1960).
Insofar as the criterion of who is 4 creative person is concerned,
there arxe those who selected their subjects on the basis of scores
on igtetligence tests (Terman, 1928; Thurstone, 1950); others
‘'used number of citations or number of lines devoted to a person
in histories or bilographies of "famous people" (e.g. Cattell,
1903; Galton, 1879 Lehman, 1958); a third group utilizedglthe
judgments of professionally qualified people (e.g. Roe, 1951;
Stein, 1957); a fourth group concerned itself with people of
generally acknowledged "eminence" (e.g. Freud, 1958; Patrick,
1949; Hirsch, 19333 Maslow, 1959); and a fifth group studied
persons who were in professions that requizre creative behavior
(e.0. Rosen, 1955; Maler, 1939: Munsterberg and Mussen, 1953;

and Cattell and Drewdahl, 1955).

Six distinctly and traditionally different theoretical
positions related to creativity emerge from a review of the
literature: Psycho~analytic, Gestalt, Bxistential, Interpersonal,
Trait, and Associationistic theory (Mackler and Shantg, 1965).
Primarily, the latter two views are responsible for the xecent
interest in this area among experimental psychologists. Although

a careful consideration of all approaches is usually necessary
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whon resesrch is conducted in such a complex topic as ereativity,
it is the purpose of the preeent study to obtain information
relevant to only one of these theories; namely, the
Associationiatic.. Thevefore, relatively smaller space will be
dw;:ned to the other theories (and some representative research
- each has genexated), while a more extensive coverage of the
Associationistic position will be presented.

Ihe Non-Associationistic Approaches

Psychoanalytic theorists interest in this avea initiated
with Freud's early writings on artistic creativity (1908). From
his studies of poots, artists, and writers, Freud developed the
concapt of Ysublimation® to explain the paychodynamics of
ercativity. He dofined the latter as the ability to exchange
the original sexual aim for mnother one that is no longer
sexual. Creativity was seen as a gubstiute, " a means of
running from the hardships (of life)} in order to achicve some
degree, limited at times, of satisfaction” (Freud, 1958, p. 24}).
The creative person, therafore, w'aa seen as one who turns away
from veality because he cannot meet the demands for remouncing
instinctual satisfaction; and he turns to fantasy, where he can
give full play to his erotic and ambitious wishes. To be
successful he nust wold his fontasics into a new reality. 7The

product is his creation.



Kris (1952) discussed the place and importance of ego
psychology in understanding the creative process. His concept
of ego regression ig paramaégt in this context, Centxral to
artistic or any utkeﬁ‘"ﬁteativbﬂﬁﬁﬁ“ is a relaxation ("regression")
of ego functions, and the word "fantasy" conveys best this
disregard of external stringencies.

Schafer (1938) merely exabﬁxated Kris' concept of
"regression in the service of the ego"., He assumed that this is
a partial, temporary, and controlled Iéwaring of the level of
psychic functioning to psomote "adaptation.” The latter in this
context, is taken to mean "an increase in the individual's
agcess to preconscious and unconscious contents, without a
thaxuughaaing seuualigatian or apgression of major ego functions",
{echafer, 1958, p. 122).

Kubie (1958) denied the role of the unconscious in
creative work, but maintained the "preconscious system" as the
essential ingredient of creativity. Furthermore, he believed
that unless preconsclousness can function freely there can be
no creativity. His imporxtant assumption is that preconscious
processes are influenced by conscious processes on the otherp
and both of these are rigid and do not allow for fantasy and
imaginative thinking. He rejected sublimation on the grounds
that this concept was based on inaccurate assumptions.

Predominatly, the xesearch bearing on creativity based
on psycho-analytic theory has been tested by means of the



Rorschach. Holt and Havel (1960); Pine and Holt {1960);
Goldberger and Holt, (1961); and Cohen (1961) used the Roxschach
to assess the efficiency of the secondarxy process in coping with
primary process aspects of responses. Since the main varxiables
could not be observed directly, but only through their products,
these authors used a scoring system of categorxizing responses,
and then rated all responsessmfive to seven point scale. In Pine
and Holt's study, validation of the Rorschach as a measure of
the primary process, was also & goal. Their results indicated
that it could be used for this purpose and that it was related
to the quality of imaginative production as evidenced on other
tests given. The Cohen study added a new category, an "Adaptive
Regression score," to Holt and Havel's system. It was found
that when college students, who were differentiated into high
creative and low cxeative groups on the basis of ratings by
faculty nmenbeys, were given Rorschach, the above score
significantly predicted the creative from the less creative.

The theory which primarily generated the above studies
was, of course, Kris' concept of "regression in the service of
the ego.”

Gestalt theory's position concerning crestivity has been
represented almost exclusively by Wertheimer (1945). His ideas
seem somewhat akin to many cognitive leayning theorists'; that is,
"the reorganization of the field” in which the entire process is one

consistent line of thinking (continuity).
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The Gestalt theory defines Les’mativiizy as an action that
produces o new idea or "insight" full-formed; it comos to the
individual as a flash.’ Wxttxeimx; rajocted views of crestive ox
productive thinking based on traditional logic and association
theory by stating that novelty arises from the imagination, not
£rom reason and loglc.

The only other Gestaltists who have contributed theoretical
notions of any importance $o the creativity issue are Arvheim and
Mooney. Asnheim (1947) discussed bow "pexceptual preferences for
@almq&" and symmetyy o8 well as "dynamic richness" are expressed

/”/m an art form. Mooney (1958) extended Arnmhein’s views to a Gestalt
equilibrium model in which the person, procass, onvironment, and
the product are involved in & crxeative and dynamic interplay of
forces. The result is a 'mew" harpony or equilibrium of the field.

Neithex Gastalt nor the next theory, Exietentialisn, seems
to be concarned with constructing empirical neasures to support
thelxr views on creativity. In fact, nothing con be found in the
literature presenting date supporting or refuting their ideas.

Existentialism seems to be mainly interested in what
Stein and Heinze {1960) consider to be one of the three major
areas into which the creativity literature can be divided;
namely, the individual, his chavacteristics, and the processes
thyough which he arvives at the creative product. May (1939)
defined creativity as the process of bringing something new into
bixth through "the vehicle of the encountor.” Schachtel {(1959),



agreeing with May, oriticiged the psychoanalytic approach for
their reductive emphaeis (as evidenced in the concept of
“regression in the service of the ego™). He also claxified May's
concept of the emcounter by stating that “the openness in the
encounter with the world means that one's senses are more freely
receptive to new reflections of the environment". (Schachtel,
1959,p. 243).

Wenhart (1960) discussed the "creative moment™ as a
therapeutic process. Therapy, to her, is a means of restoring
the creative moment, when the individual can find some semblance
of personal identity, individuality, and worth.

The Interpersonal approach emphasizes Golann's third
issue; that is, the creatox as innovator and another person or
persone who zecognize (s) or acknowledge (s) the creation. Such
well-known theoxists as Adler, Moremo, Fromm, Lasswell,. and Tumbn
give social factoxs prominence in their views on. creativity.

Anshacher and Anshacher (1956) stated that Aéleyia
waxowning achievement as a personality theorist was his concept
of 'the creative power of the individual'" (Mackler and Shontz,
1963, 'p. 224). Adler's view placed all other aspects of man in
a subordinate position to the so-called "creative power of the
individual®, yet he later gtated that this principle is
suhazdinatgd to a socio-gultural goal of “gocial perfection.®
Some understanding of what is meant by social perfection may

be found in his definition of creativity: '"the supreme.
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usefulness"”, meaning that those individuals who arxe creative are
also more useful in terms of serving a social function.

Moreno {1960) accepted the view primarily (of the
existentialists) that humans are endowed with spontaneity and
Qx;ativitys He believed that creativity or the creative process
had four phases: "cxeativity", "spontaneity”, "warxming-up process",
and “conserve". Crieativity, the first phase, is an elementary
given, xecagniggd solely by overt acts. Spontaneity is the
catalyzer of th;fgiven, and the interaction of "spontaneity"
and "creativity" is the “warning-up process"”. The products of
these interactions are called "cultural consexves". This last can
be crudely classified as those cultural heritages in a given society
which have assumed an almost sacred quality.

Fromm {1959), Rogers (1959), Maslow (1953);.Tuman (1954),
Muxphy (1958), Lasswell (1959), Anderson {1959), and Stein (1953)
have all stressed the importance af‘th&Mintexaction between the
person and the gnvironment in creativity. Briefly, the first
three theorists ewphasize the “self-actualized"” and/or the "well~
adjusted" individual as the only one capable of creativity. Ue
who is free from neurotic defenses such as projections, anxieties,
and other mechanismswhich cause perceptual and cognitive
distortions is the latter, the well-adjusted. Tuman discussed
the social ‘forces that act as obstacles to crestivity. Phrases
such as "the need for soecial acceptange”, "status competition"

and "social security" are prevalent in his refexence to the

inhibitory influences on creativity. Finally, Murphy, Lasswell,
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Andexson, and Stein, although assentially concurzing with the
above suthors, added the cross-cultural and/oy historical
approaches to creativity. Murphy discussed Yoreative aras", times
in’which society encouxeged individuality and de-ewphasized status
cbtained through conformity. Lasswell abstyacted the difference
in valuss of cultures and social groups in his definition of
creativity. He defined it (creativity) as the disposition to make
and to recognize va'lmle imvatiﬁm {which varfed with difforent
societal nilieu). Anderson's only unique m:kﬁm'kiom wag the
pras_mtmi&n of historical exanmples of "social creativity” which
mmexged t’z;m person~to-persen interactions, such as the Magma
Carta, the Bill of Rights, Constitutions, and Laws. Stein's
treatment of the cultural factors that influence creativity scems
to be eesentially idemtical with what hos already been xoviewed.
“The only veason for his inclusion here is his distinction that
group needs and experiences eapressed in the culture’s
developmental stage will define the wut:fim that oall forx
creative solution. “

Although two leading reseaxch groups in the fleld of
creativity, Getsels and Jackson, and Torrince et. al., represent
no theozetical schood in particular, they have been concerned
with interpersonal, familial, group; cultural, and social factors
that affect creativity. Hence, they will be discussed within the

interpersonal context,
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Toryance (1963) has tried to provide teachers with & guide

for what to look for as indications of c¢reativae potential in school
children, His definition of creativity has been likened to a
dagcription of the scientific method (Milholland, 1964) « "the
process of senaimg gaps or disturbing, sissing elements; forwing
ideas or hypotheses comcerning then, %ﬁstiug these hypotheses;
and conmunicating the results, perhaps modifying and retesting
1;21@ hypotheses" (Toxrance, 1962, p. 16). It is cbvious that
Torrance postulates a variety of kinds of behavior involved in
c;mmiviw.- Therefore, he has developed and used over twentye
five tasks varying greatly in the nature of the stimulus and the
assuned type of thinking involved. Although all the tasks require
what Guilford and Mexrifield (1960) termed "divergent thinking",
there are both verbal and noneverbal productions necessarxy for
solution.

Yamanoto {1962}, a co-worker of Torrance has presented a
similar definition of creativity, but has been more explieit. His
seems more like o product of empirical test results than does
Torrance's, although both emphasize Flexibility in cognitive
functioning as a necessary ingredient in the creative process.

Like the Torrance group, Getzels and Jackson (1962) have
been concerned with identification of greative people, and how
they think and behave. Another important interest of these latier
investigntors has been the differentiation of two groups of
subjects differing in kind of cognitive ability, namely,
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creativity versus intelligenceé. Thus these authors, unlike
Toxrxance, define creativity as a "fairly specific type of
cognitive ability reflected in performance on a series of paper-
and-pencil tests" (Getzels and Jackson, 1962, p. 16).

Tests chosen to assess creativity by these authors were
aithex,adopted'itom other tests (mainly Guilford's battery, 1959)
az'devezoped_speaifiqaiiy;fb: their study. In the latter cage
they report validity‘atudigs fqt #ﬁair.testa, These tests are
.reported to a verbal, numéxiaal»gﬁmhml, and object-space
relations. The scoring 9ata1131$ Torrance's in that the score
does not depend on a single, predetermined, correct response, but
on the nuumber, novelty, and variety of adaptive responses to a
given stimulus tasik.

Their results, with four hundred-and-forty-nine
adolescents enrolled in a Midwestern private secondary school,
indicated significant differences between highly intelligent and
highly ereative subjects on several personal and social variables.
Torrance (1962b) replicated Getzels and Jackson's work with
elementary school children , and noted that among the upper
twenty percent the creative group seventy pexc@nt.afﬁihesn
would have becn eliminated if "giftedness" had been selected on
the basis of intelligence scores alone,

Trait theory's views on creativity are dominated by the
work of J. P. Guilford. A trajit is an; distinguishable,.

relatively enduring way in which one individual differs from
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another (Guilford, 1959). Guilford (1950) proposed that a
compiefe épﬁlicatiop of factor analysis, which involves hyﬁaﬁhesea
concerning "the primary ab&litigs of the intallaﬁt“,'shouié be
applied to the study of creativity. Once the factdtsledmbziaiag
creativity have been identified, according to Guilford, it will
then be possible to select individuals on the basis of creative
potentiality. In 1959, Guilford described how creativity fits
into his "structure of the intellect" model. His model had three
dimensions: "contents", "cpaxatiq#&", and "products". Guilford
and Merrifield (1960) hyp«:‘thw%zéd that the thinking abilities
involved in creativity are "divergent production”, "transformation",
"econvergent production”, and "evaluations"; Only cextain
abilities within the convergent production and evaluation
categories were seen as creative; thus, not all convergent
productions nor evaluations were cxeative. It is the first
ability, divergent thinking, which can loosely be defined as the
ability to think in different directions either for reasons of
variety or the searching for solutions, which has been employed
by Guilford primarily to differentiate creativity from other
cognitive abilities.

In much of the previously cited studies on measurement
Guilford's tests have been extensively boxrowed or modified by
investigators who are not included in the trait theory approach.
Mackler and Shontz (1963} stated @hat; as of 1965, there were



thirty-nine tests developed and available for wmeasuring the
primary traits including creativity. Guilford, in 1959, cited
thirteen validity studies for the factors he is using to assess
creativity, The p:edictiw validity correlations range fyom - .02
to .50 with all sorts of criterion wariables used. ’

DeMille (1963) described "the creativity boom™ and the
present-day fad of stressing creativity, especially in the
schools. He warned that there has been o great temptation among
educators and researchers to incorporate incomplete theoretical
concepts. Since the worth of most of the above theories and
research has not been thoroughly evaluated, much of these
aducational applicatione may be too hasty. It is, therefore,
the purpose of the next section to trace ﬂw development and to
present a relatively specific and testable theoretical position
concerning a possible operational definition of creativity.
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Tne Assooiative Approach

The concept of agsociation, as the basic process involved
in cognitive sctivity, goes as far bock as the works of the ancient
Greek philosophers. Aristotle, in particular, dbelieved that one
idea would be followed by snother which was similar or contrasting,
or which had been present together with the former in one's past
Wrﬂ;mg Sinmilarity, contrast, and contiguity in space or
tize came to be regarded as the primary “laws of association”.

The British philosophers of the eighteenth and ningteenth century
also conceived of association as "the basic mechaniss of the mind™.
These emixic&stéﬁ attenpted to explain all mental iife in terms

of past axpat&mm,} This was only “awm chair psychology"”, of
course, but even today the statull of associationism, in various
forms, is prevalent in tho experimental psychology of learning
and the so-callod higher mental processes.

In genoral, when the teorm "assoclation" is seen in the
literature it usually refers to a method and/or a theory. Although
‘most ressarch eophasizing it as a method, other than for clinical
purposes, usually impliee an associationistic theorotical
ordantation, in one form or another, for the sake of convenience
a survay of tha literature involving method, measurenent, and
parameters in word association studies will be presented
first. This will bo followed by a brief discussion of the
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theozetical framework involwed in the #&aacigﬁipniatiﬁfthaory of
cognitive aﬁtivities {including basic learning phenomena}.
Finally, creativity as an associative process will be discussed

and the basic hypothaeses of the présent research presonted.



17

-Method, Measurement, and Paramoters of Association

It was not until tba‘xﬁttgz half of the nineteenth century
that Francis Galton (1679-1880) began experimentation on
associative processes. He used seventy.five stimulus woxds,
mostly nouns, and, at igtexvu;q of several days, clocked the
association times for the second, third and fourth sets of two
responses, by himself, to each of the words. Heﬁfbﬁnd he recalled
508 ideas in a total of 660 seconds or at the rate of one recall
per 1.8 seconds; of these 505, 37 had come up twice, 36 « 3 times,
and 29 - 4 times. Ggitan conciuded that this mathod was vexy
instxuctivef'thaig bare the foundations of a man's thoughts with
a curious distinctfiess, and exhibited his montal anatomy with
more vividness and truth than he would probably care to publish
to the world" (p. 104, 1879).

xt,ugugalsa Galton (1879) who introduced three ways of
txeaf&ng association dat; quﬁniitﬁtiVﬂlya 1) the associative
reaction time} 2) the frequency of xapetition of the same
sssociative response; and 3) a classification of the responses
with a count of the number filiiny in each class. These measures
have been used often since that time, (Woodworth and Schiosberg,
19584).

Trautscholdt (1883) and Cattell (1886) used a controlled
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agsociation test in which the subject was restricted to some
specified type of xesponse such as the opposite of the stimulus
word. Galton (1879) used free association, in which any rvesponse
to the stimulus word was accepted, Resides these two methods,
there is a discrete and continous association test, which, when
combined with the above, produce a fourfold classification of
mothods traditionally used in associative tasks. (Woodworth

and Schlosbexg, 1954).

In continuous controlled association, the subject is
instructed to limit his responses in some fashion., The present
experiment will employ this method; i.e. "give as many associates
to the word table as you can think of.%

Baker (1960) listed three aspects of association which will
be used as a framework for discussion of the technical probleus
involved in this area. These werc: 1) the associative reaction
time (RT): 2) Communality or frequency of accurrence; and 3)
contant.

An early comprehensive study of aseoclative RT was
conducted by Cattell (10886), on controlled association. He used
only two subjects but later studies with more subjects confirmed
his findings. Using a lip and voice key he found the following
mean RT's for different types of associations: 1) to light - 175
milliseconds {M.S.%*), other word responses to a stimulus word,
1limited - 80O MS; and 3) other word responses to a stimulus
word, partially limited - 1000MS.
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Bousfield and Sedgewick (1944} recoxded the speed of
continuous association. The asgoaiatiwns‘were-paztially
xestticted in that the subject was asked to nanme objééfa ;f;axl
certain class, such as birds, cities in the United 5tates, or
gnllege claaamataﬁ, The mumyla&ive wgspcnsa'éuzve rxose rapidly
at first but gradually flattened as the subject used up his
supply of available responses. The slope of the curve showed
the rate of resyanding,.ghe‘steaye:‘ii was, the émaiiet the
interval hetwqea«respenéﬁﬁs The curve also showed little spurts
when the subject hit upon a cluster of interxrelated responses,
Also there were often rapid starts. Bousfield and Barclay {1950)
taggﬁ that the more common the response, ?he eaxliex it tends to
‘appeax in the series. This would imply that the rapid starts in
the 1944 expiériment are with common or more frequent responses,

ere‘aasaciation reaction time has been kéaaxded‘by ﬁany
ex?etimen%ers (a»g,véacbaffenhuxg. 1895; Jung, 1919: Wreschner,
19073 cason and cason, 1925; and Muxphy, 1917); The distribution
of times has uaual;y been skewed, with anaaaionai“résponaeé‘dglayeﬁ
foxr three to ten seconds. The mean has usually been over one
second but under two. Anderson (1917) found the free association
xgangien tine for mhildan to be alawag than adults: 2600 MS for
eight-year~olds to 1500 MS for fourteen-year-olds.

Wreschney (1907), in a badly dssigne& expetiment;xfaund
free association reaction time to be guicker than controlled; but

he used many diffricult stimull in his tests ofleoatrolled
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association, Therefore, Baker and Elliot (1948) selected ten
words which they lmew from prelimisary teste would produce
opposite responses for most subjects. They amﬁiéﬂ the effect
of the type of instructions (free ve controlied and, in the latter,
oppasites were requived) upon the reaction tine. mey found, in
this case, that the controlled situntion produced the faster mean
RT. Thexefora, it can be concluded that an important variable in
associative roaction time Lo the difficulty of the task. Several
experiments involving the effects of different parts of speech
upon associative reaction time have produced fairly consistent
results; namely, that concrete and familiax nouns result in
guick associations while adjectives and verbs require more time
{¢.g. Postman and Egan, 1949).

It was discovered fairly early in association experiments
that the responses in a given pupulation are distributed around
a central mode or norm. Fox oxample, the wovd chair is
associanted most Lfrequently with table, ote. The trailing off into
less and less fyequent associations s produced when an extended
list of responses is made. It was found that with what have been
called recently “steep hierarchy words" (Mednick, 1962} or
Garskof?, 1961) as much as £ifty percent of the tine subjects
will give the same primary response (Thumb and Marbe, 1901).
Bapar (1918) demonstrated s cross-cultural consistency in
this pheneomenon in that the same held true in Anerica as well

as Germany .
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‘Building upon the findings of Galton, Cattell and Bryant,
Marbe and others, an attempt was made in 1910 by Kent and
Rosanoff to construct a table of word fregquencies that might be
raferred to by other investigators. They took one hundred familiayx
English nouns and adjectives and gave them to one thousand
subjects. The subjects were asked %o respond by giving the first
word that came to mind. From thes¢ responses, frequency tables,
which have been used extensively since, were computed for each of
the one hundred words. Three ways have been used to obtain a
particular individual's scoxe: 1) Count the number of
idiosyncratic responses which are those defined as having a
frequency of zero in the Kent«Rosonoff tables. Normal subjects
with only a high school or lower education have given a mean of
5.2 of these responses while college subjects have a mean of 9.3
for the list of one hundred words; but some schizophrenic
patients, whose responses appeay incoherent and unrelated to the
stimulus words, give 2550 percent idiosyncratic responses. 2)
Count the number of high frequency responses gliven by a subject;
and 3) the mediun frequency value of the subject's responses, if
this is high, the subject tends to give common responses, if low,
unusual responses (Kent and Rosanoff, 1910; and Cofex, 1965).

In an article in 1953 by Russell and Jenkins, they
compared word association norms obtained since the 1910 study.
In the majority of cases the same words as in Kent and Rosanoff

list habé been used although with different populations. Fox example,
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Schellenberg (1930) collected a set of norms from 929 entering
students at the University of Minnesota. Woodrow and Lowall (19i6)
prepared frequency tables of résponses on one thousand Minneapolis
c¢hildren aged nine to twelve. O'Connegr (1928) in thé a¢ux$@ of an
extensive item analysis of the Kent and Rosanoff test collected
data on a sample of maie,faetagyfworkﬁrg.- In 1952, Russell and
Jenking collected noriss from students in introductory psychology
at the University of Minnesota. In 1963, norms were collected by
Palermo and Jenkins, and published in a manual form, for subjects
from the fourth grade through college of two hundred words, one
hundred from Kent and Rosanoff qﬁdfona hundred new ones. Recently
and not necessarily aé comprehensive are the discrete and continual
aéﬁociétian norms c6llected by Bilodeau and Howell (1965), 1In the
Jenkins‘and Russell study of 1958; it was found, that primary
responses (those given first or with the highest frequency) had
greatly increased in frequency since 1919, 1In fact, the first
three responses to the étimulus words used by Kent and Rosanoff,
accounted fox'fiftyanine percent of all responses in 1952
{Russell and Jenkins; 1954). Ragénzweig and Miilgt {1966)
compared word association norms in Australia, Bngland, Western
Burope, and the United States. They found that Australian and
Engiish norms, like United States norms, show high communality
of responses while the Buropean norms show greater diversity of
responses. Also, they found that norms of the three English
speaking countries share mogxe common primaries than do those

obtained from different languages.
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Content analysis of associations has been used primarily by
clinicians, but the uaefuinaaa of studying content is not limited
to this purpose. Woodworth (1938) suggested that responses might
be-plamed'iuta four categories as follows: 1) definition, including
eynonyms and supraordinatesi 2) completions and predictions; 8)
coordinates and contrasts; and 4) valuations and personal
associations. Class I haa‘hqpﬁ called, by Woodworth, the
"arriving" rvesponse, Class 1Y, the "staying-by" response, Class
11X, "the juwmping-away" response and Class IV, the moxe enotional
and personal responsea.

Jung (1919) found that some educated adult subjects tend
toward superficial responses. He said that the subjects concelve
of the experiment as an entirely verbal one and maintain a "ready
speech-excitation to affix to the first word that comes up; without
entering into the meaning of the w%? " (p. 54, Jung, 1919).
Aschaffenburg (1897, Kraeépelin (1892), sSmith (1922, Wells (191la),
and qus¢hnar (1907) found that responses became more superficial
with fatigue, in the first two refercnces, alcohol, in the second
two, and pxgczi¢q, in the last, xespectively.

. There also have been studies of the relationship between
association time and frequency. Thumb and Marbe (1901) found
that the wmore frequent the response, the quicker the RT in free
assoclation ("Marbe's law'). Cason and Cason (1925) used the
Kent-Rosanoff frequency table and correlated this with the RT.
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The correlation for one hundred responses fyom each of twenty-
eight subjeots was found to be negative in all cégas, xanging
from -.11 to '~ .59 with a mean of ~+33, This meant that the
greater the frequency value, the shorter the RT.

Schlosbery andaﬂbinenani(;9$0§ téak‘into-aenaider&tian
the skewness of most asaaaiatiweAQeactian(tima distributions.
Their argument was that it is not correct, from a statistical
standpoint, to compare means (bgtwéan RT and #xequén@y) from two
different distributions, unless both are alike. To. eiiminate
the delay introduced by long stimulus wurds, they used only the
monosyllabic words of the Kent-Rosanoff list. When RT's of one
"thousand reactions were plotted the distribution was found not
to be normal but pulled out on the upper end (sigmoidal). They
theniplotted the distribution with a logarithmic base line and a
probability ordinate, and this produced a curve approaching
normality. This experiment 1ndi¢§ted that the log of
associative reaction times is faixly pnrmﬁl?y distributed and
may legitimately be used for comgariaqas fyrom distribution to
distribution. Having done this, §¢h1¢s§exg and Heineman then
proceeded to correlate log RT with communality and found a
correlation of ~.80, which indicated that the two variables
were closely related.

Other more recent studies of aasoﬂiative teehnicalities

have been mainly in the context of verbal leatning, but a few off
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the more representative ones will be presented.

Garskof (1963) compared single woxd associative and
eontinual word associative response hiexarchies. Response
frequencies in single word associations were correlated with
the same in continued associations. In the latter, a measure of
associative strength was considered which took into account
fraquency and average orvder of emission. The correlations between
the latter two variables ranged from .52 to »94, and in all cases
were higher than the aoxxe&pondinglf:aquencwareqdency correlations.
It was concluded that although both methods produce similar
hierarchies (meaning the shaope of the distribution of frequency
counts for all responses), the order of emission 1a\zeﬁa&ed
to the associative strength in continued sssociation.

Coforxr, in auzearlier study (1958), camyéxad response .o
hierarchies obtained by the two above methods and found that
nost of the responses that were among the five most frequent in
single associations were also present in the same first five
positions in pantinued as&agiatiaua. Also, mean rank-order of
emission in the continued corresponded closely to rankings
based on group fgequenﬁy counts in discrete associations.

On the othex pand* Osipowand Grooms {1965) found that
hierarchies of chains of woxd associations did not conform to
the notion that the probability of a particular vd;hnl?responsé
for an individual corresponds to the probability of iﬁat'same
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xesﬁanae for a group. ‘zhergtOxe, thqy concludﬁd‘that_gusaeli
and Jenkins| norms have 1iﬁ£ta&_§se. |

Hall (x966)»ihggggig§tg§:§hg reliability of rr?e word
assaﬁi&tion zesponaes a$\a fungfiQn‘af high:and'lyw frequency
stimulus words, and a aevén or tﬁgﬂty~¢ng day’#éxioﬁvbatwean
first and second testing. An_analygiéhngjqatiaqqa ?@Geﬁied that
neﬁt#ex woxd fxgquenéy, aquintegvax.beﬁQéen sessions, nor thelr
interaction produced a sigﬂifinaﬁt effect on nunber of responses
made during the second sesaion which Qexg the same as the first.

Pollio (1964) examined the composition of so-called
associative clusters (series of responses given at short intexrvals
between each other) in a aantinogaigﬁso;iatinn.mathod‘ Four
minutes were allowed for #espénding to each word. He found that
although a negatively accelerated exponential curve ées¢ribed
quite well the relationship batwaeniaumulative agsociative
production and time permitted for associating, an exanination
of the specific asSccigtiba rates showed periods of rapid
responge intermingled with periods of slower rvesponding.
Defining the interconnections among words in terms of Deese's
(1959) "associative overlap coefficient" in a cluster, he
found the following: These altexnations in rate may be
attributed to the existence of a group of strongly associated
woxds in a so-called semantic clustex which;gvdkes an essentially

similaxr meaning® (pz’ZQ?), Pollic, Staats, and Staats (1964)

£
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found that o word and its asam%.amss 'ma;! to have similar
Semantic mffammim rotings am% the three major dimensions
described !&y Qegood 3 Suci and Tammam in zwﬁu

Deeoe (1962), in aupaper not o m ewxmm on the
theory of associative m&ning, inmi:igataﬁ the hypothecis that
*’mm&mtm associates” (words that can amumz the same position
in an u&tm‘m@ usvally of the aam grwaﬂcat ela:sa), and
ayntagm.tic azsmiatm {those vmich usually «mupv other positions,
usually mntigma). will occur in different frequencies to otimuld-
of ﬁiffe;mm form classes. This hypothesis was based on the
notion ﬂ;m: the mediation that takes place i{:; m succassive
choice of words (i.e., in a continuous assoclation task) is in
the. form of a sanpling of the hierarchy of responses to any word.
It was found that nouns that were syntagmatic with rospect to
the stismulus word were produced only twenty-ong percent of the
tine, while verbs and adjectives, :smzt’s& parcent and Zifty percent
af the time, respectively. Amm gmmw the highest
percentage, seventy-three wxmm;. In other words, it was found
that stimuli of different gx‘mmcél classes produced different
classes of responses, i.e., that the frequency of occurrence of
diffexent response classes is difforent depending on the fornm
a).fma of the stimulus.

Pinally, lLaffal and Peldman, (1962) referring to
scawfmm and Cohen's (19355) finding that clustering of woxd
mammtim of high interrelatedness was found in recall studies,



28

also compared the categories of responses to single versus
continuous word associations: His hypothesis was similar to many
of the above; namely that the'same‘undeﬁi;iﬁg structures (hierarchies)
would Eé present in both types of associations. U&ing his own
method of categorizing responses, Laffal (196#) found by the
method of factors analysis five factors common to single and
continuous as§0ciations. This also added support to the notion
that data developed by single word associations from a group may
be taken as p;iadigmatig-df associations developed by other
methods when the underlying hierarchies of the associations are
considered. |

Having licted these above recent experiments, what can be
concluded about word association data at present? 1) The trend is
toward investigation of the underlying cofnitive configuration ox
structure through word association techniques. 2) And, i% seems
that this sttuctnxé'isﬁiﬁfexxed £; be hierarchical and referred
1o as the associative hierarchy. These two aaaclusi@naAare

particularly relevent to the next section.
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The Theoretical Basis of Association

Although the reader has probably become cognizant by now
of the theoretical framework of cognitive processes based upon
an associationistic approach, a brief sketch of its historical
development may clarify this position,

Hull (1943), daséribeﬁ in detail the concept of the
"habit-family hiexrarchy", which he felt '"would prove to have wide
application as an explanatory principle in many subtdé and
otherwise inexplicable forms of behaviqwjdgsaxibed indiscrinminately
as intelligence" (1943, p. 147). |

Befax§ discussing some direct contemporary applications
of this notion, it is necessary to giva a short summary of its

nature:
R, = =&
1 1 Rg
S*!’g-u'ﬂgﬁllz#!fz
“ g
3 3

Fig. 1, A Habit Family. (anm‘A.'w. Staats, Psychol, Review, 68,

1%1' P 1%’&
Flgure 1 shows & habit-family in simplified form. A
part of the response which originally was elicited by the final

stinulus in a sequence becomes elicitable by earlier stimuli.
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This partial rosponse (rg) is elicited by the stimulus at the
beginning of a sequange and, thexefore, way pracede other
instrumental Wameé elicited by the ati&uﬁuﬁ.‘ When this ocours,
the rg and the stimull it produces ave contiguous with the
' instrumental responses, and these stimuli will come to slicit the
" responscs ~ Ry» Ry, and Ry in a divergent fashion., The stimuli
produced by these three responses will then be associated with
the goal response (Rg), and tend to elicit it in a gonvergent
fashion. S5taats (1964) stated that "mﬂiam generalization”
{Gifferent #;'s, 8y's, and :33*‘3 which have their own associates
will elicit the same Hg) takes place from one instrumental
response to others.

Cofer st al. {1056) used Hull's term, habit-family with
raspect to langusge behavior in describing “reasoning”. Cofor
{1951) conceived of habit-fanilies in "thinking®, both as the
basis of semantic characteristics of words and as associations
botween words, i.e., of clusters of words which were related,

Osgood {1988, 1957). i .. . has stated that diffexent
environmental stumuli could become associated with the same mediating
response, & convergent mechanisp, and this response (or its stimulus
could elicit various instrumental xesponses, & divergent process.

Cofer and Foley (1942), Mowrer (1954), Osgocd (1933), and
Staats and Nims (1959b) have studied word meaning in terms of

‘Hullian concepts or as implicit mediating responses. In short,
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their findings were all interpreted thus: that when a word is
contigpously presented with a stimulus ahjeetvggme\af the
unconditioned responses elieitgﬁhby the object will be aandiﬁiunadj
to: the word. When the former becomes stably conditioned, this
becomes the meaning of the word. Higher order cqu&tiangng of
both connotative and denotative meaning responses has been
accomplished by Staats et al. in 1960. Osgood's (19583)
"representational mediating responses" were an elaboration of
Hull's (1934) "zg's" or "pure stimulus acte.” This latter
concept included conditioned autonomic as well as implicit mofor
responses. Staats {(1961) added conditioned sensory responses
to this list.

Skinner (1953) discussed how sensory responses can come
10 be elicited Hy formerly neutral stimulli on the basis of
classical conditioning. Krasner (1938) and Salzinger (1960)
have shown that werbal responses may be strengthened by
reinforcemeént, i.e., Skinner's (19%3) "operant conditioning
principles”" woere used. This is the basis for a theory of
originality, (Maltzman -in1964), which is closest to the one
to be tested in this paper.

Mink (1963) presented s paper on the relation betwegn
semantic generalization, assumed by Cofer and-ﬁplay<11943) and
Osgood (1952) to be similar to Hullian primaxy and secondary

genexalization, and word association He tested subjects for
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recognition of words from the Russell and Jenkins norms (1954).
It was found that a generalization from leaxned words to test
words, which were of known associative frequencies to the formex,
was obtained by;§ssocia%1ng the former with an instrutental response.
But generalization did not appear to sccur on the basis of
assumed mediation duxing the test stage.

Colenan {1964) presented rosults from othey investigatoxs
(Deese, 1959; Postman, 1962; Underwood and Richardson, 1956; and
Jenkins and Russell, 1932) which supported an argument that
learning, forgetting, and problem solving behavior could all be
profitably defined simply as changes in response hierarxchies.
Transfer effects exerted upon verbal behavior by two
characteristics of associative hierarchice were discussed ~ the
nunber of responses and strength of responses preceding the needed
or assigned responses and the strength of the needed or assigned
résponses (in paired associate learning).

Nakamura and Wright {1963), in a study of direct relevance
to Hullian learning theory, studied the effects of induced low
drive, response node, and social cuves mnfwwxd association and
response epeed. The hypothesis was that low drive states
facilitate behavior change by increasing the probabilities of
relatively uncommon rasponses to be emitted (i.e} those that arve
lower on the response hieragchy). This is consistent with
certain constructs in Hull-Spence theory (Spence, 1856)

concerning the multiplicative relation between drive and habit
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strength. The results temded to support the rosponse mode 08 tha
most mmiﬂw'é inducer of coupeting rosponses.

In summary, the relstionship betwsen Hullian notioms and
worde-sssoclation can be viewed as follows: In Hull'e (1943, 1931)
geﬁeml formula which attempts t&-mamde all th,e_ factors that
determine a leaxned response, the letter H, for "habit strength”,
eoxresponds to pmﬁmw formed word~associations, and the
letter D, for drive, correeponds to the factor of preparatory set
or the attitude the subject brings to the exporimontal situation.
I£ we add to this either Thorndike's (1931) "multiple alternative
response” or Hull's habit fawily hieraxchy, we have the
ingradients to draw o parallel between modern associstionigtic
viows on verbal behavior or cognitive processes and classical
behavioristic learning theoxy. In the association test, the
variable H, the habit strength, is not controlled but inferred
fyowm the previously mentioned measures, the assoclative RT and/or
the response frequency or comwmunality. If o stioulus word elicits
a cortain response quickly and frequently, the association botween
them (SHR) must be strong. As has been stated, studies have shown
(e.9. Schlosberg and Heineman, 1950) these two variables to be
highly corzelated. Prom Hull's concept of the habit fomily
hieraxchy we alao have a notion of the reason for the fraquent
delaye in associative RT's observed; i.e., the RT indicates the
Ynott effect of competing responses in the hieraychy. It io
osgsumed that later yesponaes in a sequence arxe in greater
compatition with othey rosponses because their SHR 1s weakex with
othor yesponses, and they are, thorefore, slowox in being emitted.
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Associationistic Theories of Creativity

Two reseaxch groups within the last five years Save
presented definitions and reseaxch on creativity (oxr oxiginality)
based upon an associationistic orientation. In both cases,
ﬁaobﬁhavioxistia terninology is employed. These groups arve led
by Maltzman and Mednick, respectively. The latter will be
discussed in detail, since it is the basis of the present
experiment, while the former will be only briefly reviewed.

Maltzman (1960,p. 229) defined originality as "behavior
which occurs relatively infrequently, is uncommon undex given
conditions, and is relevant to those conditions." In most of his
studies (e.g., Maltzman, Swain, Roskin and Licht, 1960), a word
association technique has been a standard method; and the results
havs been intexpreted as supporting the hypothesis that
"oyiginality can be learned and the sanme principles of conditioning
hold as in other forms of operant behaviox" (1960, p. 280).
Research on the training variables intfluencing originality of res-
ponses employed problem materials fox which there was no one correct
solution (Maltzman, Bogaxtz and Bregex, 1958). They found that
inducing subjects to emit uncommon associations in a modified
word-association situation resulted in an increased disposition to
emit uncommon (original) responses in new situations (the test
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Maltzman, Bollosi and Fia#dain {1964) cited a séries of >
experiments which were . conducted ta study asao¢1at1ve variables
that facilitate px@blem solving yextbxmange whan a specific
correct solution is called fbx.:;@evaral»experimeata mexeigmndaaﬂed‘
with a éxaup form of Malex's (1&3@) two-gtring problem. It was
found that prior verbal learning 6f rélevent response sequences
failed to affect problem-solving performance in the predicted
direction. But in an extensive a#ties‘aﬁ experiments employing

Mednick's Remaote Associates Test wi craatiwity. of which more will

be said shoxtiy, facilitation of $azatians to the items was found
to vary with the extent to which,pxowpting or training stinuli
were associated with the items of the test. Therefore, this is
svidence that the form of the aggociative hierarchy affects
performance on originality ﬁ@ﬁtﬁ‘fwhich, in Maltzman's terms is
not differentiated ftoﬁicxaatiqity;te§t$x

Mednick {1962), using ﬁne in§§pspﬁctiansfof highly
creative persons as background @aﬁea?qi* presented a basic
hypothesis regarding the nadture of ﬁ%&&ti@evﬁninkingvin the form of
a definition: "the forming of assaaiéiive elements into new
ﬁowbinaticns which eithex neet specifieﬂ xequi:ementa or are in
some way useful, The more mutuslly remote the ﬁ&&m&nts af‘tha
new combination, the more creative the ' process or solution to a
problen” (Mednick, 1962, p. 221), The impa$iti¢nngf "requirements
or usafulness” is to distinguish are&tive thinking from
originality.

The following axe fllustrzative ytadictioﬁ@ concerning
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individual differences that are piesented from this theoretical
orientation: 1) An individual must have the requisite elements
in hig zesp@n;a repertoire necessary to arrive at a creative
solutiont i.e., an artist, writer, etc., without the adequate
response repertoire needed to form new or unique combinations
can hardly be creative. 2) The organization of an individual's
associations will influence thel)probability and speed of
attainment of a creative solution. From this concept called the
associative hierarchy, Mednick predicts the following: a) The
associative strength (latency of response) around ideas or words
will differ for the high creative (HC) versus the low creative
(LC). For example, the LC when asked to associate to the word
"dog", in a continual association test, i.€., not chaining, will
be restrictedito the stereotyped or common associates such as
"cat", and may be characterized as haying an associative hieraxchy
with a steep slope (see figure 2). The LC's associative reservoir
will quickly deplete after he @a&a&ﬁ the first few conventional
responses to the stimulus word. b) Another individual, the HC, can
be conceived of as having a rather flat slope (Figurxe 2 also).

The HC alsc has as his stxongest yesponses in the conventional
aaaacia¥e$, but for him these responses aye not overly dominant
and so it is more likely he will be able to get to the less
probable, more rzemote kinds of associates for a given stimulus.
These mn:afxemate responses are the regquisite elements and

mediating texms for a creative solution to any problem.
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¢) Bousfield, Sedgewick, and Coheﬂ}{lQSﬁ)*fuund a high negative
correlation between rate of assoclation and total number of
responses, From Figure 2 it would be predicted that the HC subject
would respond relatively slowly and steadily and emlit many responses
while the LC subject would respond at a higher rate but emit fewer
responses, d) It would also be predicted that the greater. the
concentration of associative strength in a small number of
stereotyped associative responses (steep hierarchy), the less.
probable it is that the individual will attain a creative solution
(Mednick, 1962). Mednick, Gough, and Woodrock (1958) have
supported this last prediction.  Research scientists were rated
for creativity and divided into relatively high (N-15) and
relatively low {N-15) groups. ‘The LC's gavemmore stereotyped
responses on eighty percent of a group of thirty-six test words
from the Kent-Rosanoff list (stereotypy was dafined by the Minnesota

Kent-Rosanoff Word Association Noyms, Russell and Jenkins, 1954).

3) The greater the numbexr of agssocidtions an individual has to the
requisite elements of a problen, thé greater the probability of
his reaching a creative solution. This variable is affected by the
previous one since an i{ndividual w#th & high concentration of
associative styength in a few respondes is not likely to have a
proliferation of associatives. It is also probably not related

to speed of creative solution, sinke it may take a good deal of
tine to get to the dediating respohses that bridge to anothexr

requisite element producing the facilitating combination.



39

In summary, three important varisbles, acco¥ding to Mednick,
divide the IC's fram~the‘Hciaz:tqtalﬁnumbex of ‘associations to any
stimulus: word {HC’arhavaumoxe),'tatax‘numbéx'af renote or uniquet,,
associations (HC's have more), and the rzate of responding to a sti~
mulus word (the HC being slower initially but steadier overall).

Medniek, in the same Article, goes on to suggest a way
of testing individual differences in creavivity. The ré*ional@
for the test ls derived from his definition of: the creative process
thexefore; "The testee is asked to form associative élements into
new combinations by providing mediating lihks" (p. 222). The
structure of the test is such that the testee is provided with
stimulus items from three mutually distant associative aress
and agked to find a criteria-meeiting word which conmbines them.
Words are used which are assumed 4o be so common that familiarity
is high across all fields of inte¢rest. These sre werbal
associative habits that are assimed to be reasonably familiar to.
almost all individuals brought dp in this culture. Such habits,
for example; are the associativde.bonds between words like "ham
and eggs", Pbed-bug', and "pool-hall’. Therefore, the
assessment device, "The Remote Associates Test", (RAT) is one
in which a single prescribed verbal texm had to be provided by.
the subject as an associative briidge to unite three given words,w
It is predicted that high $¢0?ex# on RAT tests (the high creatives)

should manifest flat slope gradients when thelr associative
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hierarchy iz plotted as a function of the three cxitical
variables discussed above, while the low scorer should produce
the stegp-sloped hierarchy.

Mednick, Mednick and Jung (1984) weported o study in which
continual word association was investigated as a function of RAT
performance, form class (moun or ndjective), associative hisrarchy,
and Thorndika-lorge word frequency. Subjects were selected as
HC; MC, and LC on the basis of their RAT scores. It was found
fhat HC subjects gave the larxgest number of associations and
maintained a xe‘xmi%w bigh speed of sssociation throughout the
two~mpinute period. 7The subjects’ RAT scores and the stimulus
variables did not interact, i.g., HC subjecte maintained theix
higher speed of responding and greater number of associntions
independently from the type of verbal stimulus. These resulis
confirmed Madnick's {1962) predictions only poartislly. The high
RAT scorers did give many responses and did so in a relatively
spteagdy fashion, but in contrast to the prediction they raesponded
at consistently faster speeds thammmedium or low scorers (MC and
LC), Only cumulative number of mnm%wm for fifths of the two-
minute time period for the "creative group" wexe presented in the
results. On exanination of these curves, one finds increasing
differences between groups in later stages of the two-minute
period. In view of these findings the authwzs stated that it

would be worthwhile to study associative bohavior using on extensive
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time period. To quote the authors; "this would allow for depletion
of the response reservoir and produce a more detailed and complete
plcture of the relation between RAT performance and associative
responding” (Medaick, Mednick and Jung, 1964, p. 514).

Christiensen, Guilford and wilson (1957) reported a study
relevant to the gradient in Figure 2. They found that responses
later in time are more unusual and remote than earlier responses.

Finally houston and Mednick (1963) present results showing
that stereotyped associates may actually have noxious properties
for those high in oreativity. Thase results reinforce Mednick's
hypothetical curves in suggesting a vecson why thoy do not interxegect
the ordinate at the same point,

The purpose of the present research was to test empirically,
and ss completely as possible, certain deductions concerning.
assoclative bebavior derived from Mednick's theory; specifically,
Mednick's hypothesis being that the higher the RAT schore, the
flatter the associstive hierarchy; and, convexsely, the lower
the RAT score, the steeper the hierarchy, in a continual contyolled

word association test of congidereble duration. Therefore, the

specific hypotheses of the present Study were: 1) RAT scores
would vary directly with total number of responsesi 2) RAT scorves
would vary inversely with total mean communality scores; 3) RAT
scores would vary inversely withjrate of responding ip the early
y»#tiona;aand 4) associates, in terms of communality, would be
negatively correlated with RAT ccores only inithe later portions
of the sequence; and, therefore, this last hypothesis is related
to (2) above.
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METHOD

Subjects.~-~ Subjects were obtained from an Introductory
Psychology class ranging from Frashman to Senior, and of both sexes.
There were forty-two men and thirty-five women in the sample; the
mean age was 20.1 yeaxs" Five subjects had to be excluded forx
various raaséns including misunderstanding of instructions,
leaving school before taking both tests, etc.

Materials.--~ The Remote Associates Test, which purports
to measure ability to think creatively was obtained from the
authors. RAT scores have been found to correlate significantly
(r=70m a£=19, p.=.01) with ratings of creativity by faculty
menbers of students who taught design courses at a college of
architecture (Mednick and Mednick, 1963). In another study
ratings of first year psychology gradiuate students at the
University of Michigan were made by faculty reseaxch supervisors.
Only the eight highest and eight lowest RAT scores wexe rated. It
was found that'gix of the eight high RAT scorers were rated high
in creativity, while only one of the eight low RAT scorers was
rated high. On the other hand, Datta (1964) reported a study
whick found a corxelation of only + .13 between RAT acores and
supervisory ratings of creativity for thirty-one physicists. 1In
this study it was found also that six out of the ten high-rated
scientists had low RAT scores (mean=11,0), and that all gix

of these subjects did not speak English as their native language.
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But upon further anslysis it was ¢oncluded that these six subjects
were no different in linguigtic fluency than the other subjects.
It was concluded, therefore, that the RAT may be limited in ite
use for differentiating higﬁ creatives ffpm low creatives among
physicists.

The Spearman-Brown reliability of the RAT has been found
to be .92 in one sample of two hundred-and-eighty-seven wonen
(Newcombe, 1963) and .01 in another of two bumﬂwedmandaﬁikteen
men (Norman, 1963), The two college~level forms of the test
{one co-nuthored by Mednick, M. T. and the other by Halpern, S.)
have th&xty items eachi the subject is allowed forty minutes;
his score is tﬁe nunber correct.

The verbal materials for the word association test
were six words chosen from William and Mary norm for discrete
responses to one hundred words from the gggﬁanas§noff Word

Association Test (McKenna, unpublished, 1964). They were all

flat~hierarchy nouns. A word with a steep asscociative hierarchy
elicits one dominant associate and many associates of low
responseyfrequency; while gar&s with flat hierarchies do not
elicit any dominant responses. The degree of fiatnaaa‘éf the
stimulus words was determined by counting the number of different
responses elicited by any war#-anﬁ dividing this by the number

of responses which were in the first five most frequent
associations to this word. Therefore, the larger this gquotient
was, the flatter the hiexarchy. The six flattaest concrete nouns
were uded in this study. Specifically, these words were "txauﬁla“,

"chaeee", "memory", "ehild", “citizen", and "whistle". Mednick,
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.Mgdnick,.and Jung (1964) found no wigaifiﬁant}intexa@tion
between the type mf;@timu;ua word and RAT performance.  They
did find'flatahieiéxcbv:wnxds elieiting a2 gxeaték»nqéhér of
responses than steep‘hiax&zﬁhyfw#xda, and nouns eliciting more
asgociates than adjectives. Therefore, only flat-hieratchy
concrete nouns ware used as stimulus words in oxder to obtain as
much information as possible wit@,a,small number of words. SAT
verbal and guantitative scores wore obtained in order to assess
the relationship between these sdores and the other variables
mentioned.

Procedure.---A pilot study was initially conducted to
assess the feasibility of uainq:anfunlimitad time continual woxd
asgqg}aticn test. These results showed that only one subject out
of twéntywtwo, in an uniimited‘eima,aituation responded beyond
ten minutes. These initial segsions were ¢onducted both orally
and in writing, and with one siibject at a time. It was found that
both the individual testing situation and the oxal medium of
responding affected the results. For example, it was found
from questioning some subjects after each seseion that they
would have written more responses and/or they "felt uneasy"
with the experimenter sitting theré, '"waiting for me to answor.”
It was, thexeforq, decided that a group~administered, wrxitten
form of testing was more desirable for eliciting the most responses

from a subject. Secondly, it was concluded that ten minutes of



continually associating to each of :em stimulus worxde was
sufficient time to approximate exhaustion of most subjects®
associative resexvolir to any stimulus word.

Also, the pilot revealed the es;iatama of nany
idiosyncratic responses which did not seem to be associated in
any meaningful way to the stimulus word. Therefore, there was
sone question as to these latter being genuine associations to
the given stimulus, and not part of an associative cluster (i.e.,
derived fxom prevﬁaua raeeponses). Since the tosk called for
couplate attention %to the stimulus word, it was necessary to
assess the 3ign£!’ica;me of these idiosyncratic ryesponses in the
'main study. This was attempted by counting the total number of
“unique responses to each word and correlating this with all othex
variables, especially noting its relationship to the communality
scoxes. A copy of the word association test with inastructions
isvimlmiad in the appendix.

In the wain Mm;y » the subjects were given the word-
association test in three sessions. A one-minute test interval
was used between prosentation of stimulus words. Seventy-

seven of these subjects wore then given the Remote Association

Test at a mean interval of two waeaks after taking the first
test. Rate of responding scores, in texms of mesn number of
responses per half minute for the first three minutes, the

second threc minutes, the last four minutes, and for the entire
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ton minutes were computed.* These data were obtained by hoving
the subjects check off their last response given at thirty-second
intervals for the entive ten minutes. cnmgnnaiity.auorag‘fax each
of the ‘above four periods were also computed. This scowe for each
subject was derived by computing the number of subjects who gave
each xesponse in the entiyc sample for any one word and dividing
this ‘score by N (77). This frequency score, the percentage of
subjects who gave each response, was then summed for each word
for each subject and divided by the number of responses he made
ﬂin any one periogd being computed. Thus, the mean communality scote
#ax gach word for every subject was derived. This was then
divided by gix, the nunber of words (assuming from the Mednick,
Mednick and Juﬁg;_hﬂéd, result that the stimulus word does not
interact significantly with the othex variables}, to obtain the
final meon communality score for cach subject. Total number of
rosponses and total number of unigque responses were also obtalned.
Finally, Scholastic Aptitude Test (SAT) quantitative and verbal
scores were obtained from official records on all subjecks as well
as computing the number correct on the RAT. Percentile scores on
the RAT were later calculated in oxder to di;ida the sample into
high and low creatives (seventy-five percentile or above=HC and
twenty~five percentile or belowsll).  These thirteen variables
were then entered into a 13 x 18 intercorrcalationsl matrix and
Pearson Product-Moment Corrxelation Coefficients derived for any

two variables.
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#It might be mentioned here that E had to assume that the
curves prosented in Figure 1 in the introduction were for ten
minute of responding and could, therefore, be divided into three-
minute intervals representing the initial, middle and last
phases in the associative sequende respectively. E was fully
awaxre of the fact that this was puxely an assumption on his part;
but there was no evidence that could be found in the literature
that geve any indication of the normal temporal duration needed
to exhaust an associative repertoire. In fact, no studies could
be found which employed any time 1limit beyorid five minutes for
responding on a continumous word-asssociation test. Therefore,
it could only be assumed, from the pilot, that ten minutes of
rgsyandihg should give information relevant to the curves in
F gure 2.
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RESULTS

Table I shows the means and standard devintions for the
entire sample on ench of the thirteen variobles. Frequency
distributions for variables thaee through thirteen are plotted
in Appendix B (Figates 1 through 11). None of the distributions
were observed to be skewed to any large degree except possibly
variable thirteen, unique responses. In this latter case a
rough estimate of skewness was couputed and found to be low
(.10). Therxefore, it was decided that a Pearson Product<Moment
Correlation Coefficient Test was applicable to the data. Table
I reveals that only in the case of the communality scores,
including unique responses, is there a large degree of vaxiabizity.
nlthough in no case is the standard deviation lower than twenty-
five percent of the mean. SAT verbal and quantitative are so
close that it can be assumed there is no difference in this.

sample between quantitative and verbal ability.



TABLE X

MEANS AND STANDARD DﬁVIATFGN& ON ALL VARIABLES
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Standard
Mean Deviation
1, SBAT-V 575.6363 80,5021
2. 8AT-Q 376.0649 78.2937
3. RAT v L 18,2087 4,4402
4. PRate-lst 3 o FE 4.9544 1.4096
5. Rate~2nd 3 S '3,5928 1.3603
6. Rate-3rd 3 a 2.9083 1.1289
7. Rate-total 3.7246 1.2383
8. Total R's 74,5167 24,7614
9 Communality~lst 3 2037 .0978
10. Communality-2nd 3 1393 +0819
11, Communality-3zd 3 +1248 +1107
12, Total Communality +1599 +0763
13, Unique R's

14.5411

11.6238




The mean number correct on the RAT was 18,2 with a range of 25
{lowast score, 5, highest score, 30). In the Mednick, Mednick
and Jung study the medium RAT score was 16.69, no gtandard
devig?ion was reported but the ranhge was 1-3Q.

| Out of approximataely thirty thousand responses obtained
from all the subjects Adlall six words on the woxd association
tests, opproxinmately twenty-one thousand of these were different
yespenses (l.e., about 3,500 per word). The neans and standaxd
deviations presented in Table I. for vaxiabléé 4 through 13 are
a&ctually the mean of the mean for each word, i.¢., a mean was
computed for each word for all subjects, these were then submed
across words, and divided by six, the number of words.

It shauld be noted that rate of responding neans fox

the first three minutes versus the second three mimutes decreases
more (a difference of 1.4 responses/one<hasf minute) than for
the second three minutes versus the last four minutes (.7
responses/ane-halst ninute difference)., The mean rate of respouding
for the full ten minutes was 3.7. The wean communality scores, the
computiation of which was described in the procedure, shows the same
trend. There is approximately six maxaent'dggrease between the
first and second three minutes, while only a 1.5 percent decrease
is found from the second three minutes to the end of the time limit.

The nean communality score for the entire sauple was approxinately

sixteen percent, and the mean total responses, averaged over all
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woxds, was found to be 74.5. Finally the mean number of unique
ééapdﬁsea wag appxaxinately 14.5 pxthqngh, as stated, the
standard deviation was i&xge ("11.'5) (Table I.).

T&&i@ i1, the intercorrelation matfix'éasaxihee the bulk of
the results of this study. As @&n be seen, the RAT did not relate
signifiéantly to any other wariabile except SAT verbal abiiity. This
latter variable did not corzelate 9i§nificaatly with any of the
continual word-associative measures, with a naax'sﬁxo correlation
found predominatly (Index 1 with 4 through 13). SAT quantitative
scoxes showed the same trend except the failure to relate to RAT
scores, but this r (.179) was just slightly under the ,10 lavel of
significance for a two-tailed test. |

?hé relationship betwéﬁa RAT scores and rate of responding
1, 2, 3 and total, respectively, showed no consistency over tine
and was always low positive. As can be seen, the corxreglation goes
from being extremely low positive, to zero, to reaching its
highest positive {.08) with time (Index 3 with Indices 4-6). The
ovexall correlation (an v of .02) segm& to demonstrate this lack of
consistency.

Variables 9 through 11, as zelated to RAT scoree, show a
slight trend, although none are significant. There is o trend
for the relationship to go from pogitive {.114), to neax zero
(.01}, to negative (~05) with time. Variable 12, the agmmiity
score in the full ten nminutes, ia Sﬁ approximate mean éf this

trend, being low positive (.06). .Fin&ll#, variable 18, numbey
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of unique responses, is slightly’megatiﬁe ia it$ xeiag;onahig with
RAT scote and is non-significant.

It is interesting to noty that from variables 4 through
13, the rest of the matrix preserted in Table IT., all of the
corxeiatiwgs are significant, Of course, the relationship
between variables 4, 5, 6 and 7, the rates of responding at cach
interval with the overall xate,.ig‘sguriausg since each of the
former is a part of the Iattéz’gqqre} Also, all these variables
(4-7) ﬁunt;ihute dixéntlyxﬁb yarisble 8's score, and these
relationships are, therefore, spuiious also. The same holds true
for the interval scores versus the total time scores for both
rate and communality, it is not'true that the relatiomship
between intervals is nane&#awi@yispuriﬁus. In other words, rate
of responding for the first three minutes is not a part of the
sane aaazeifqg the second three minutes, etc.

Scatter plots of all correlations related to the hypotheses
(i.e., 3 with 4 through 13) are pregsented in Appendix & (Figuxes
12 to 21),

Table III. divides the RAT scorxes into perxcentiles with
those. scoring abQVe the 75th. (Naié) designated as "high
ctéatiués"jﬁhé thoge below the 25th. as “1¢w e?eativea" {N=21}),
Scoxes ranging from 22-30 were in the high creative group, while
those ranging from 5-18 were in the low creative group. The
smél;eaﬁ #ange, from 16-21, were aluatexga‘in tha~miéﬁwa |
percentiles (29-70). These latter could be designsted as medium

creatives.



. TABLE YT

RAT PERCENTILES

Nunber Correct Péxcentile Frequency
30 99.4 1
26 97.4 2
2230 25 94.8 2
HC'sy 24 92.2 2
23 84.4 10
N=19 22 v o T6.0 2 75th
2y i T 70.1 8
20 63.6 2
16-21 3 58.4 6 50th
MC's s T 47.4 11
17 35.1 7
N=37 16 e 29.2 3 25th
15 o  24.0 5
14 18.2 4
13 12.3 5
5-15 12 6.5 4
IC's 11 3,2 1
’ 8 1.9 1
1

N=21 5 -
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Yielding no signifieant cpt:elatiang related to the main
hypothesis, the subjects were then divided into high and low
creatives according to’paxcenti;é norms, as shown in thble III;
and these means and standard devintions calculated (Table IV).

As can easily be seen froin this table in no case did the:
means differ greatly. Communality distributions for the first:
three minutes for highs and Lews yieidad the greatest difference
in means (.237 verses ,182), an&-%&éAaf the smallest standard
deviations; and was therefore chogen as a‘xupxeaentative sample
of the significance of the difference between the two means
(HC's and LC's for any variable). The students' t-test was
used to determine the level of gignificance for these two
comnunality means. 7This tevalue was significant at the .402
level. This being the case, it was decided to forego'éﬁmputing
“4~values for the other means, since their differences were even
smaller than the one computed.

Figures III and IV show the next step in the analysis of
the data. In this case, the mean rate of responding and mean
communality scores for the HC's and LC's were compared at half-
sinute intervals. Figure IIY depicts the mean number of
ragponses as a function of time. Also the mean latency of each
response, in seconds, which could only be estinmated, is given in
parenthesis at each interval. This lattexr figure was derived
by dividing 30 (the number of seconds) by the mean number of

responses for each interval. I€~shauld be noted that the high
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cxeatives, thxaughaut:the,ten minutes of responding, rgmained
above the LC's, md therefore, were always responding fastéx*
Also, a relatively vapid decrease in rate of responding was
found for bhoth groups after the gixﬁt thirty seconds. Fron
then on, both groups continned to respond slower .and slower,
with minor fluctuations, and at a fairly consistent rate. In
Figure IV, it can be seen that theke was also very little
difference between HC's and LC's in mean communality scores at
half~-minute intervals, with the bigggat diffexence ocouring at
the end of two minutes; but this was only temporary. Both
groups began by giving common assccintes (twenty-nine percent
vexsus twenty-eight percent in the first thirty seconds. This
;zi-follawea’by'aaralativaiy rapid decrease until approximately
the end of two minutes of responding, at which time both groups,
except for slight Zluctuations; continued to decrease in
communality (i.e. produce more yemote associations), but at a
much slower rate than initially.

Figure V shows the rate of responding data as in Figure
IIX; but in the exact form of Mednick, Mednick and Jungts (1964)
curves discussed in the introduction. As van be seen, the same
result was found in the present study as in Mednick, Mednick
and Jung'sj namely, that there is an increasing difference in
ratées between the HC's and LC's wi%h time. This differvence
wos significant at the .001 level using a sign test for two

13

related sg&plés.
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1st
2nd
3rd
4th
5th
6th
7th
8th
9th
10th
1ith
12th
13th
1l4th
15th
16th
17th

18th

19th
20th

30 seconds
30 secondg

"

"

H.C.'s

"
ll.‘" -
"
n
"
"
"
"
"
"
"

TABLE V

Mean Latency, Communality and Total Responses

For H.C.'s and L.C.'s -~ At Half-Minute Intervals

Latency

in Secsé¢

3.58
4.89
5.40
5.76
5.75
6.28
6.35
5.95
6.68
6.41
6.83
6.828
7.06
7.21
7.35
7.07
8.06
9.01
8.85
9.46

Comm}

.291
.211
.187
.181
.132
.150
.143
.122
147
.119
.119
.123
.105
.095
.094
.109
.088
.097
.084
.109

Total R'st

8.37
6.13
5.55
5.21
5.22
4,78
4,72
5.04
4.49
4.68
4.39
4,36
4,25
4.16
4,08
4,24
3.72
3.33
3.39
3.17

43-¢

L.C.'s

1st.
2nd
3rd
4th
5th
6th
7th
8th
9th
10th
11th
12th
13th

14th

15th
16th
17th
18th
19th
20th

Latency

61

in Secs. ' Comm.

3.81
5.40
6.21
6,61
7.11
6.68
7.69
7.19
7.42
8.90
8.26
8.82
9.17
9,68
9.84
9,12
10.75
12.0
11.72
12.34

.281
.199
.152
.146
.188
.150
.131
<133
.130
.110
.118
112
.120
.113
.101
111
.099
.101
.085
.091

Total R's

7.87
5.55
4,83
4.54
4,22
4.49
3.90
4,17
4,04
3.37
3.63
3.40
3.27
3.10
3.05
3.29
2.79
2.50
2.56
4.43
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Table V sumxima& and cowpares the data for the HC's
and LC'a. . Hean Latency of response in seconds, mean comounality
scores, and mean total respouses for each thirty second interval :are
presanted. This further illustzates m little diffexrence foung,
at any tinme, betwoen the HC's and LC's. The only difference is in
t’hé latency scores, as shown in the previous figure (Figure V).
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DISCUSSION -

Hypothesis I. The Relationship Between RAT Scores and Total
NuMbaw‘uf,Raep@naqs,’ ' b T .

it‘waﬁ pxadicteﬁ_that Rﬁr:amuxeshwanld relate positively
to total nunmber oi,reapqnaes. Iﬁ‘othur ﬁaxds; the more creative
the individual (in terms of RAT scores), tﬁé greater the Qumbex
of associations he would have on a wqid association test. This
wag postulated by Mednick to be mecessary if & more creative
solution was to helfang& tc any problem. Only a very low positive
and insignificant ;oxrezatign wa$,tound'batwmey these twe
variables (Table II); ghageiafe? hypothesis I must be rejected.
This is in direct disagreement with Mednick's notion that an
individual must have the requisite elements in his response
repertoire {in this case, more associations to any word), if he
is to arrive at a creative solution.

Hypothesis IX. The Relationship Between RAT Scores and Total
Mean Communality Scores.

Referring again to Table II, it can be seen that a low
positive relationship was obtained between these two variables.
This, although\insignific&nt, is in the opposite direction from
Mednick's prediction and the hypothesis presented in the
introduction. Mednick predicted that highly creative subjects
must have remote associations (i.e. lowex communality s¢ux¢§}

since "these more mutually remote elements in new combinations'
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{on the RAT) are involued in the more creative processes or

solutions. Tharefbié,.hyv@theeia IY must also be rojected.

R i
§ {

Hypothesis IIX. Relationship Batwéép RAT Schres and Rates of
Responding at Different Intervals.

¢4 %négm 3 4{s compared withﬂxndiaea 4 through 7 in Table
11, it ;an be seen that in no intdrval, ineluding total zate for
the whole ten minutes, did RAT Scores vary inversely with rate
of responding. Mednick stated that the higher crestives would
respond more slowly in the initial stages of an associative
sequence because theix asanciaiiva strength around words is loss
dominant for stexotyped or common xesponses than low creatives
{although hoth would produce common assoclates initially).
Although RAT scores did vary directly with rate of responding
in the last four minutes, this was so far from statistical
significance that'hypaﬁhﬁsis III must also be rejected.
Hypothesis IV. Relationship Batween RAT Scores and Comnunality
at Mfferent Intexvals. ‘

Since Madnick propoged that high ereatives would produce
common associatives, the same as low ereatives, initially in the
assoclative soquence, but would raa¢hfthefmexa remote Of uncommon
assoclates later in the sequence; it was predicted that RAT scores
would be negatively correlated with communality of associates only
in the second and thixd intervals (second three and last four

minutes, wespectively). If we again refer to Table II, Index 3
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compared with indices 9-11 will show that although the relationships
do move in the right directlon withttime, that is, from positive
to negative, none of these¢ are sipnificant. Therefore, hypothesis

IV must also be rejected.
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Although none of the main hypothesas in this study were
supported, it is»wmtihmhila-ta dimcuss soms of the corxxelations
which were significant, particularly as they relate to associative
behavior or the RAY.

The only vaviable which was found iq.ﬁalate to the RAT was
SAT « Verbal ability. Thie is is agreement with the liserature in
that Wallach and Kogan (1965) reported that there is usually found
a corralation from .25 to .45 between tests of creativity and
intelligence indices.

Variable 13, unique responses, which was added to the
matiix in order to assess the ability of lack of ability of this
variable to indicate remotengss of responses, was found to relate
to all measures of communality and in the correct direction
(negative). Therefore, it can be concluded that unique or
idiosyncratic responses are indicative to some degree, of
remoteness of xesponses on an association test. In fact, it was
found that this variable contributed approxinmately thirty-six
percent of the variance on vaxigblaa 4-8, the yate of responding
scoxes and total responses. This was a greater amount of variance
than asny of the‘qommunality scores were able to predict on these
variables (compare indices 4-8 with 9-12).

It was found that wvariables 4~13, all the word association
neasures, were all related with each other significantly. Of

course, as stated earlier, the interrelationschips botween the
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rate and comnmunality scores with ﬁhair-reap&ative t0§@1.sgoges(
is. spurious; but it'atillﬂmight be concluded that a ﬁhree-minute
test of word a$$ociatian is as reprasﬁnﬁative Y sample of an
assoclative hiaratahy as in.a temnminuta test. Thexefoxe, Mednick,
Mednick anﬂ Jung's (19&4} cxitiﬁﬁsm of the short time 1imit usually
allewed to téﬁpmnd iﬁ a&sociatiqn tedts may. not’ be»appxicable hexe:

‘The high corxel&tion found between total rate and total
responses is to be expected sinéér§he‘fastéx»aﬂe responds, ‘the
gtegtei number of iaspansaﬁ he m&%e@"(cbmﬁare Index 7 with 8)Q
It is intefesting to note that rate of responding in the middle
three minutes is the most predictive of the total rate. In fact,
this middle interval score seems to be the most pxadicxivﬁ?{gf
the rate scores) of the various communality inﬁicBQ; éuthermoge,
if indices 5'and 10 are compared'with indices 4 and 9 o & and 11,
it can be conecluded th&ﬁtre§§bnses §raduceéwipﬁthe_§eaﬁga thxae_A
minutes haQe the greatest nnmhé:vaf remote associates among the@.
Also, 'if the communality score fot‘the aame intexrval is compared
‘to the communality scores for the other intervals, it can be
séenfihat the former is the most”gtedictive of the othdr
5A$aociative variables (e.g. compare Index 9's correlations with
10ts and'll'sie Th¢refore, the possibility now arises that a
Qixﬁminute associative test, in which subjects will differentiate
theﬁéei&es in the last three minutes would be more appropriate.

S§till, from observing Table 113it can be seen that in all cases the
- B & N
rate measures and the total response measure are significant in

.k:’
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the right direction with the communality of responses; i.e., the
more responses a subjeéct produces the more remote are his
associations. This is in agreement with Mednick's theory; but
sinca:m:ah1ﬁf these varxiables, as;stateﬁ; are not ralated to RAT
scores, the relevance of these régults to the subject under
investigation in this paper, in the RAT as a measure of creativity,
is unanswered.,

Finally, the communality f3y the first three minutes is most
pxedicéige of the overall communality scoxe; i.e., this is moze
evidence for the first thyee minutes being a”reprasentativefsample
‘of the associative hierarchy (.90% » variable 9 with vaxiabi; 12).

in the conclusion of this section, the author must state
that actually more questions than answers were generxated in the
above discussion of the correlations among the associative
variables, For example: Is a three minute or a six minute time
limit more representative of an associative hierarchy? )2) Why
the high degree of interrclatedness among aseaéiat&ve-measﬁxesz
Is-thié related to creativity, some othexr congitive construct, or

simply due to method variance?
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General Discussion

What can be canaluded:Aﬁgﬁt Mednick's theory of the
aséaeiative basis éf creativifyfgxcm'thié study? In general,
there seems to be Iittle suﬁﬁé&i £b¥ his theory in the dét§
obtained he:ein. Mednick indicawad that a continued word
assogiation tast should diffexentiate the high creative individual
from othera. A aoxxelational approach wag used in the presant
stqdy since he also implied that creativity, é& a measureable
dimengion, is a conginu&as variable, ices, one that everybody
has to spme degree. Since this was the case, the hypotheses
presented at the eﬁd of the'intyédu&iion were made, and were

P A
Basad, the author believes, dizéétiy'upon dedusticna'derivéd'
from Mednick's theory of the relationahip between cxeative
ability as measured by the RAT and the associative hiexarchy.

It seemed logical to use the test proposed by Mednick,
bhased upon his_theaxy, to define degree of creativity. It was
egpemted that the higher the number correct on this test, the
moxe associations an individual will have, the more remote
associations he will have, and the slower he will respond eaxly
in the test, but the faster, in the later stages. That this
did not happen could have meant that the dimension or variable
being measured by the RAT and defined as creativity could be
‘discretéj and, therefore, the predictions would hold only when

the sample is differentiated into high and low creatives.
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This possibly being the case, an attempt, hawaver'incampié%m,
was made to differontiate the subjacts into high and low ctﬁativ&a,
and investig¢te differences in the critical associative variables
between these groups. From ohserving the results of this attempt
(Figure& 11%, IV and V and ?abieﬁ %fanﬁ 8), the author must
aonclude ‘that, overall, little auppmtt was found h@xe far
the proposed relationship betugen RAT scores and ﬁha ﬁmape of the
associative hierarchy. What must be cdmeludmd from thase latter
results in that the so-called high-creatives (as measured by the
RAT) wespond at a faster rate at 511 times, glve more responses, and
actusllygive more .common reaponses than low creatives, on a word
association test. Therefore, the only results which are in
agroement with Mednick's theory (and also the 1964 Mednick, Mednick
and Jung study) are the findings that high creatives produce moxe
total responsaes (although not significantly more, than in this
study), and respond at a faster rate in the later stages of the
associative sequence.

Friedman (1963) cited an experiment Caron, Ungler, Paxdife,
in 1963, which indicated that the use of Maltzman's technique for
training orxiginality did not affect RAT scores. He stated that the
fallure of Baltsman's procedure may have been due to the fact that
it is designed to increase the production of unusual assoclations;
whereas, the RAT is constructed so that the corzect responge to
gach item is o commonly associated etimulus word, and aye often

doninant associates. Thus, ha concluded, success on the RAT seens
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to depend on the production of many associations in a short tipe,

and not on the number of remote associations a subjeet ¢an produce
over a relatively long time. Friedman attempted to test this
notion by training subjects to give many associations in a short
time, and found that this group produced 3.90 more mean iteums
correct on the RAT than a control group. This was significant
beyorid the .01 level.

It seems to the authoxr that Friedman's rationale may be
pariieﬁlaxly relevant to the present results. singe the higher
RAT scorers did give mo:e'associations, faster, and more common
responses than the lower RAT scorers, it is éossibié that the
RAT may be a valid test for differentiating HC's from LC's,

‘but that Mednick's ideas concerning these indivi@agl& associative
hierarchy may be questionable.

A number of other possible explanations for the present
result seem worthy of canaideratién and/or further xeseaxch: 1)
The procedure used in the association test was not sensitive
enough, meaning that a more precise measure of geagtiau tine,
to more words, and with different types of associative tasks
(such as respond with ideas, etc.) may.be'cailed for. 2} Maybe
even more time islheaded to completely exhaust any and all
subjects'" assoclative xeyettoiié, and it is in the last,
undefined intervals that subjects differentiate themselves
into higher and lower creatives ag defined by RAT scores. 3) Orx,

the date must be analyzed more closely, i.e., within the half
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minute intervals, especially the fixst. This is relevant to the
first pﬁaaibixi%y-in that maybe exact yeaction times, for each
individual, obtained by the use of a voice key, or as Woodworth
and Schlosberg (1934) esuggested,; & snap switch, is needed. 4)
there is the possibility that, as Maygand* (1966) found, there is
a convergent ability involved in scoxing high on the RAT. Mayrand
found a significant positive correlation between a convergent
task and the RAT. Therefore, it may be that those subjects who
can give more total responses, and at a faster rate, are not
necessarily able to bring these a%sociations.zqgathex in any kind
of coherent, meaningful organization, and are hot creative as
defined by Mednick, In lieu of this pogsibility a test which
asked subjects to use theix associations in some meaningful
fashion (such as write a short essay), using as many of the words
as possible, might have better differentiated high creatives from
low creatives in the present study. 35} There is the possibility
that the RAT and {ts rationals are not valid, and t?atﬁa_search for
a criterion that more adequately predicts associative behavior is
called for. Of course, there is also the possibility that associative
behavior on a woxd‘assaciation test, in and of itself, is in no
way related to so-called creative behavior. If this were the case,
the construct validity of Mednick's associative theoxy, in general,
would be questionable; and one of the other therories presented in
the introduction might prove to be a better starting orientation
from which to conduct research in this intriguing, though baffling,

area.



*Mayrand, C. B. = The relationship of the divergent and convergent
assoclative processes to Madnick’*af xesponse hievarchy theory. of
agsociation. Paper presented at The Virginia Acsdemy of Sciences,
Harrisonburg, Virginia, May, 1966.
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APPENDIX B
FREQUBNCY DISTRIBUTIONS OF VARIABLES 3~11
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