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ABSTRACT

The purpose of the present study was to determine the relation-
ship betwsen divergent and convergent associative behavior, and to
examine their relative contribution to Mednick's test of creativity.

It was hypothesized that performance on a divergent associative task
would be related to performance on a convergent associative tasgk, and
that the two would be related to Mednick's Remote Associates Test (RAT).
It was also predicted that a low positive correlation would be found
between the associative tasks and Scholastic Aptitude Test (SAT) scores.

The study tested 86 Ss on the divergent and convergent measures
and Mednick's RAT test. The Convergent Test (CA) was an original
test designed by the experimenter and tested in a previous pilot stuidy.
The Divergent Test (DA) was a traditiomal association task.

The data were entered into a correlational matrix which fncluded
SAT scores for each S. The results indicated a negligible relation-
ship between performance on the CA and DA tasks. The RAT correlated
positively with the CA task; however, the predicted relationship be-
tween the RAT and DA task was not found. Finally, the predicted low
positive correlation was found between SAT scores and the three
associative tasks.

It was concluded that the present results with tests of associa-
tive behavior are in agreement with previous data, and suggest s separa-
tion between the divergent and convergent processes. The results
supported a convergent, but not divergent element in the RAT., Finally,
it was proposed that the highly verbal nature of the associative tasks
may account for the significant correlation between SAT verbal scores
and the DA and CA tasks. Suggestions were made for future research in
the area of associative behavior,

vii



THE RELATION OF THE DIVERGENT-CONVERGENT ASSOCIATIVE PROCESSES

TO MEDNICK"S RESPONSE HIERARCHY THEORY OF CREATIVITY



INTRODUCTION

Creativity has remained an area of fascination for both psycho-
logists and laymen from its first emergence as a separate field of
interest. Much of the early research was directed toward finding con-
comitant characteristics that would permit fdentifying crestive be-
havior. The early investigators revealed a diversity of interests
and approaches to the new area, but in general three areas of em~
phases became apparent: process, personality, and measurement. The
following is intended to be only a brief description of each.

From cbservations or knowledge of the behavior of eminent indivi-
duals acknowledged as creative came attempts to characterize the process
of c;eattvity in terms of distinct stages. Wallas (1926) hypothesized
four stages in the forming of a creative thought: preparation, incu-
bation, illumination, and verification. In the period of preparation
the creator gathered materials and investigated methods of handling 1it.
In the incubation stage, the creator no longer thought actively about
the problem but instead his work of creation continued unconsciously.
During illumination, the unconscious mind suddenly revealed the results
of its labor. Finally, in the period of verificatiom, the creator re-
vised, elaborated, or corrected the products of his imspiration. Similar
stages were proposed by theorists who followed Wallas (Patriek, 1937;
Peibleman, 1945; Vinacke, 1952; Bartlett, 1958).

Dashiell (1931) noted the four stages of the creative process and



related inspiration to insight learning. Recall is dependent on the
absence of interfering associations set up by excessive concentration on
the recalling. Similarly, Woodworth (1945) proposed that the essential
factor in the illumination stage is the absence of interferences such as
false sets which block the progress of inspiration.

In the area of personality, the psychoanalysts relegated the crea-
tive process to areas other than the conscious mind, rejecting the no-
tion that conscious effort could produce creative achievements. Freud
(1949) proposed that the creative act is the result of conflict in the
unconscious caused by libidinal impulses. Creative behavior results
when original sexual aims are sublimated or diverted to aime of higher
cultural achievement.

The Neofreudians reformulated Freud's theory to emphasize areas
other than the unconscious as the source of creativity., Kubie (1958)
identified the preconscious as the essential system of creativity, and
propesed that unless it could function freely there could be no creativity.
Kris (1952) emphasized the ego processes as opposed to id forces. His
theory centered on his concept of ''regression in the service of the ego”.
In “creative' regression the ego relaxes, permitting the id forces to
temporally take over. This increases the individual's access to pre-
conscious and unconscious contents.

Antithetical to the Freudian view of creativity as the byproduct of
repressed or unacceptable desires are the theories of Allport (1937),
Rogers (1954), and Schachtel (1959). These theorists proposed creative
behavior as an active, not reactive process, and a means by which indivi-
duals subjectively manipulate and respond to the world around them.

Many attempted to study the personélity of individuals acknowledged



as creative on the basie of experimental studies of groups of gifted
individuals,or life history materials of these individuals. Galton
(1870) in a classical study investigated the life histories of 289 fa-
mous individuals, or descendents of famous individuals. Galton concluded
that these individuals had superior hereditary lines in intelligence,
and that tﬁey were constitutionally of two classes-~-the very weak, or
the very strong. Terman in 1925 carried out a second historical study of
1,000 gifted children. The children were chosen on the basis of inter-
views and superior I.Q.s. He found that these children were physically
superior, walked and talked earlier than normal children, and were dis~
tinctive in their play habits and occupational goals. Terman extended
his studies of these individuals into adulthood. Other studies investi-
gated indiwvidduals in fields requiring creative behavior such as mathema~
tics (Hadamard, 1945), science (Patrick, 1938), and poetry (Patrick, 1935).

In the area of measurement, the attempts were usually to investigate
the relationship between creativity and intelligenc&. In 1916, Laura
Chassel used a range of tegts requiring unusual and novel responses as
measures of creativity, and concluded there was little or no relationship
between intelligence and creative performance. Later, Simpson (1922)
developed a number of tests of creativity for school children and recom-
medded that children be given both tests of intelligence and creativity
for the full picture of their abilities. Others similarly reported low
correlations between creativity and intelligence (Andrews, 1930; McCloy
and Meier, 1931; Welch, 1946).

The striking feature of the literature in this early period is the
variety of approaches the investigators followed,and the variety of re-

sults obtained. Some followed a specific frame of reference, others in-



vestigated problems in the area with no theory at all. There were those
who designed experiments; used psychological tests, or conducted inter-
views; others merely speculated about the process of creativity on the
basis of bilographies of, or experiences with individuals considered crea-
tive. Criteria for selection of the creative individual ranged from
scores based on tests of creativity; to ratings by professionally quali-
fied people; to selection of pecple generally acknowledged as eminent; to
the study of persons in professions that required creative behavior. In
short, the area of creativity in its early stages remained broad and di-
versified. Theorists had not arrived at a concurrent definition of crea-
tivity, and their measures remained subject to the numerous idiosyncratic

approaches of the investigators.

New Emphasis on Divergent Thinking

Upon this diversified background, J. P. Guilford emerged as the key
figure in the area of creativity providing a taxonomy of the field
through the method of factor analyeis. In his 1950 retiring address as
president of the American Psychological Association, Guilford expressed
concern that educators were not providing opportunity for students te
demonstrate free, imaginative thinking. In Guilford's words:

To provide the creator with the finished product, as in

multiple~choice items, may prevent him from showing precisely

what we want to show: his own creation...What I am saying

is that the quest for easily ¢bjectionable testing and scor-

ing has directed us away from the attempt to measure some of

the most precious qualities of individuals and to ignore those

qualities.... When we look into the nature of intelligence

tests, we encounter many doubts concerning their coverage of

creative abilities. (Guilford, 1950, p. 445).

What Guilford was proposing was that those abilities which he later referred
to as the "counvergent thinking processes', had too long been emphasized

at the cost of neglecting the "divergent abilities’”. Students had been



taught to learn answers which society considered correct, and intelli-
gence tests largely measured this ability. On the other hand, students
had not been encouraged to think divergently, or freely and creatively,
beyond set correct answers; nor had intelligence tests provided such
opportunity. An entire domain of intellectual abilities had been ig-
nored by educators and by tests of intelligence, which presumably were a
comprehengive summary of general intellectual ability. But as Guilford
gtated, "I believe that creative productivity extends well beyond the
domain of intelligenmce’ (Guilford, 1950). Guilford's research proposed
to define the neglected domain of the creative abilities.

Guilford's approach to creativity was an extension of his factorial
conception of the personality. According to Guilford, the mind, or in-
tellect, consists of 120 different factors or abilities, ofiwhichtnearly
50 are known. These fall into two main classes, a small class of memory
abilities, and a larger one of thinking abilities. The latter subdivides
into three categories of cognitive, evaluative, and productive abilities,
Cognitive abilities are involved in the recognition of information, the
productive abllities in the use of information (normally to generate new
information), and evaluative abilities in the judgment of whether what is
cognized or produced is correct or suitable for the requirements. Finally,
productive abilities are of two kinds, convergent and divergent., The first
kind is called into play by thinking that moves toward a determined or con-
ventional answer; the second, by thinking that moves in various directions
toward no given answer. In Guilford's wordas:

In tests of convergent thinking there is almost always one con~

clusion or angwer that is regarded as unique, and thinking is

to be channeled or contrclled in the direction of that answer...

In divergent thinking, on the other hand, there is much search-
ing about or going off in various directions... Divergent think-



ing...1is characterized...as being less goal-bound. There is

fteedom to go off in different directions...Rejecting the

old solution and striking out in some new direction s

necessary, and the resourceful organism will more probably

succeed (in Getzels and Jackeon, 1962, p. 27)
Convergeunt thinking occurs where the problem is given, where there is a
‘§tandard method of solving it, and where & solution can be produced in a
finite number of steps. Divergent thinking tends to take place where the
problem remains unidentified and where there is no set way of solving it.
Convergent thinking implies a single right solution, whereas divergent
thinking may produce a range of appropriate solutions (Guilford, 1950;
1956; 19595

By subjecting some 54 tests to factor analysgis, Cuilford arrived at
aight factors of divergent thinking (see Table 1). 1) Word Fluency was
identified ae "the ability to produce rapidly words fulfilling specified
synbolic requirements’. In one test the subject was asked to list words
beginning with a specified prefix, such as "con” or "pre". 2) Ideational
Fluency was identified as "the ability to call up many ideas in a situation
relatively free from restrictions, where quality of response was unimpor-
tant', One test required the person to list uses for a common object,
such as a brick or newspaper. 3) Semantic Spontaneous Flexibility was
the ability or disposition to produce a diversity of jideas, when free to
do so''. Here the person might be asked to list uses for a common object,
and the score is determined by how many classes he suggested. 4) Associa-
tional Fluency was "'the ability to produce words from a restricted area of
meaaingJ. In one case the test required the testee to list synonyms for
certain words. 5) Expressional Pluency was identified as "the ability to

give up one perceived organization of lines in order to see another'—w-

the ability, for example, to find faces whose lines were concealed as parts
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of larger objects. 6) Symbolic Adaptive Flexibility was "the ability
when dealing with symbolic material te restructure a problem or situation
when necessary”. It was tested,for example, by asking a person to re-
move a certain number of match sticks (the sides of squares or triangles)
in order to leave a certain number of squares or triasgles. 7) Origina~-
lity was identified as "the ability or disposition to produce common, re-
motely associated, or clever responses’’. The tests of originality asked
the testee to write clever plot titles for a story, or list remote conse-
quences of certain changes. 8) Elaboration was '"the ability to supply
details to complete a given outline or skeleton form". Scores for the
taske were based on the number of responses and/or the cleverness or
uniqueness of the response (Guilford, 1956).

At first Guilford limited the mental abilities in creativity to only
those grouped under the divergent thinking processes. Later, however, he
added three more: 1) Symbolic and 2) Semantic Redefinition, both belong-
ing to convergent thinking, and 3) Sengitivity to Problems, belonging to
evaluation (Guilford, 19591? Symbolic Redefinition was identifled as
® the ability to reorganize units in terms of their symbolic properties
aseigning new use to elements’. One test required the testee to find the
name of a sport by combining the end of one word to the beginning of the
next sentence. Semantic Redefinition was ''the ability to shift the func~
tion of an object, or part of an object, and to use it in a new way'. In
one test the person was asked to name an object that could be made by com-
bining two specified objects. Finally, Semnsitivity of Problems was identi-
fled as "the ability to recognize that a solution does exist" (Guilford,

1956).

By the factor analytic method, Guilford had reduced a tremendous
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amount of information from the area of creativity to a relatively few
dimensions. As well, his method had operationaliged testing procedure
in the field. Finally, his work had largely identiffed and defined crea-
tivity within the context of the divergent thinking abilities. Guilford's
tests and definition provided a framework for much of the test construc-
tion in creativity after 1950,

The Institute of Personality and Research of the University of Cali-
fornfa, founded in 1938 to assess all aspects of personality, extended
regearch in the area of creativity after 1950. The Institutes research
was carried out on a three day living-in-assessment plan. Here groups of
individuals rated outstanding in occupations considered highly creative,
such as architecture, research, and writing, came for a three day period
to be interviewed and rated by the members of the Institute. The groups
provided the criterian by which the personality variables of creative
individuals were identified and suitable tests comstructed. Three areas
of emphasis were chosen for investigation by the Institute in creativity:
eathetic discrimination, iIndependence of judgment, and originality
(Barron, 1965).

For the measure of sensitivity to esthetic values, Frank Barron and
George Welch (1952), working within the Institute, developed the Barron-
Welch Art Scale (BW). The items were selected from the 400 India ink
drawings of the Welch Figure Preference Test by comparing the likes and
dislikes of 37 artists as constrasted with 50 people in general. Barron
(1952) reported that subjects at the lower extreme of the BW scale described
themselves as contented, gentle, conservative, patient, and peaceable. In
contrast, the high BW subjects characterized themselves as gloomy, loud,

unstable, pessimistic, emotional, and pleasure seeking. Later, Barron
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(1953a) equated performance onm the BW scale with s bipolar factor of prefer-
ence for complexity or simplicity. Pogitive relationships with preference
for complexity included: verbal fluency, impulsiveness, expansiveness,
originality, sensuality; negative with preference for complexity included:
rigidity, constriction, subserviemce to authority, and social conformity.

To messure independence of judgment, Barron (1953b) collzborated with
another Institute member, Richard Crutchfield, and Soloman Asch to develop
a scale of 84 itemes based on Asch and Crutchfield's socisl judgment tech-
nique. In general the subjects were placed in a situation which provided
opportunity for him to conform or judge independently from an incorrect
group consensus., From this technique, Barron developed his 4items which
were hypothesized to be relevant to independence of judgment. Barron re-
ported that subjects who did not yield to the situation scored significant-
ly higher on the BW scale than those who ylelded. Barron (1961) also
noted that those subjects who performed creatively on Guilford's battery
were independent in judgment when put under pressure to conform to a
group opinion different from their own.

Finally, an originality scale was derived by comparing the performance
of 27 of the most original military officers, and 27 of the least original
officers on tha Strong Vocational Interest Blank (in Barrom, 1965). The two
groups were chosen from a group of 100 military officers as determined by
their score on a composite originality battery. The composite battery was
composed of three tests from Guilford's battery, the Unusual Uses, Conge-
quences, and Plot Titles tests (see Table 1); and.twn projective tests, the
Rorschach and Thematic Apperception Test. The scale revealed that the h
high scoring officers preferred vocational roles such as actor, artist,

and musician; school subjects, such as philosophy, dramatics, music; and
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lefaure~tine activitien such as aymphony econcerts, msking speeches, and
organizing plays. Othor scales were sinilarly derived by usiuvg items
from the Mionesota Multiphsstic Personality Inventory (M.M.F.1.) and
the Californdd Personslity Inventory {C.P.1.). Personality correlates
of originslity included the following: verbal and intellectual interegts
and skilla, persuasiveness and gelf-assertion, sand candidness in admitting
personality ievperfections.

In both their testing opproach and working definition of creativity
the Institute revealed thedir kinship to Guilford. In Barvon's wovds:

The iwportant definiug properties of these creative products

sre their originality, their aptness, their validity, their

adequacy #o meeting 2 need...The emphasis is vpon whatevey

is fresh, novel, unusual, ingenious, divergent, cleveyr, and

apt (Barron, 1965,p.7).

As well, the Ingtitute had liberally borvowed frowm Guiiford's work to
validate their oun maasures. Later Guilford and the Institute decided

to combine vatings from the living-in-sssessment wathod with the entire
Guilford hattery (in Barron, 1965). The group of 100 militery officers
were sgain uged and rated in areas relevant to Cuilford's work. A fac~
tor anelysis baetween the ratings apnd scores on the test battery confirmed
Guilford's previous factors of Verbal Comprehension, Originality, Adaptive
Plexibility, Yord Flusncy, Ideational Pluency, Spountanccus Flexibilicy,
and Redefinition.

From Barrom'a work and the fdentification of the personality of the
creative adult, Getzels and Jackson (1962) turned their interest to the
creative child. Their research simed at {dentifying two groups of chile
dren, differing In kind of cognitive ability, samely creativity snd intelli-
gence; and investigating the personality correlates and the home enviro-

ments of both groups.
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The authore defined creativity as a "fairly specific type of cog-
nitive ability reflected in performance on a series of paper-and-pencil
tests. Unlike popular definition, our use of the term does not assume
that this type of intellective ability is characteristic only of persons
judged to be creative in the artistic and scientific sense" (Getzels and
Jackson, 1962). Their battery of five tests were either adapted from
otherstests or designed to meet the gpecifications of their definition.
The battery consisted of two tests adapted from Guilford's battery, the
Uses for Things test, and the Make-Up Problems test (see Table 1); a
Fables test, and a Word Association test. Scoring of the tests depended on
the number, novelty, and variety of responses to a given stimulus task,
As Guilford, the authors' emphasis was on divergent vather than convergent
test of creativity. In the authors' words:

In general, ocur tests of creativity involved the ability to deal

inventively with verbal and numerical systems and with object-

space relations. What most of these tests had in common was

that the score depended not on a single predetermined correct

response as 1s most often the case with common intelligence

test, but on number, novelty, and variety of adaptive resonses

to a given stimulus task (Getzels and Jackson, 1962, p. 17}.
Getzels and Jackson used in their study a sample of 449 adolescente from
a Midwestern private secondary school. All children received the five
creativity tests and a standard test of intelligence (most often the
Binet). From the original sample, two groups were formed: a high crea-
tivity group which consisted of 26 subjects at the top 207 of the crea-
tivity tests,but below the top 20% in I.Q.; a high intelligence group con-
siating of 28 subjects scoring in the top 20% in I.Q. but below the top
20% in creativity. Students high in both intelligence and I.Q. were not
studied (Cetzels and Jackson, 1962).

The results indicated differences in the groups with respect to career
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aspirations, family enviromment, teacher perception and fantasy produc-
tion. The teachers rated the highiy intelligent above the median in terms
of students they desired in their class; the highly creative below the
median. In thelr writings, the highly creative children exibited unex-
pected endings, playfulness, and humor significantly more often than the
highly intelligent. In their career aspirations,the highly creative
chose unconventional careers as compared to the highly intelligent who -
chose conventional careers. The families of the highly intelligent al
allowed for less divergence and risks were minimized, while the family
of the creative child permitted this divergence and risks were accepted
(Getzels and Jackson, 1962; Machler and Shontz, 1965).

E. P. Torrance's (1962) work, following lines similar to the work
of Getgelg and Jackson, extended research with children into several
other areas of investigation. These areas have included development of
creative thinking abflities, academic achievement of creative subjects,
peer reactions to creative children, factors in teachers and parents
which help or hinder development of creative abilities, and cultivation
of creative interests.

Neither Torrance (1962) nor his co-worker, Yamamoto (1962) proposed
broad theoretical foundations, but both offered definitions of creativity.
Torrance defined creative thinking "as the process of sensing gaps or dis-
turbing, missing elements; forming ideas or hypotheses concerning them;
and communicating the results perhaps modifying and retesting the hypo-
theses” (Torrance, 1962). Yamamoto gives a more explicit definition:

One must be sensitive to the internal and external environ-
ment to recognize problems and start thinking; he must also

bentich in ideas (flueney) to hit upon, pick out, and com-
municate good ones; he must further be flexible in his ideas
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to cover vast regions of possibilities without being caught
in a rut; he must, in addition, be clever and originel in
his {deas to make & bread-through; and quite possibley, he!
must be nble to redefine, recognize, anmd claborate his {deas
to cone up with a final solution to the perceived problem
(Yamamoto, 1962, p. 1)i

Torranca in disapreement with Cuflford felt that creative ablltt;ga
could not be astablished as a discreet set of factors, but instead
muot include a variety of behaviors as indicated in bis definition. Al-
though disagrecing with his factorial aepproach, Torrvance at €irst uti~
lized many of Guilford's tests. Later he constructed several tasks of
bis own 4n which each were meant to repragent several agpects of the
erestive process such es fluemcy, flexibiidty, and oviginality. This
approach Siffers from Guilfend (x959§ywhp proposed that each teat should
roprasent & alngle éacter,

After three years of investigstion, Torrance's battery consisted of
over 28 complex tasks. Torrance, as Gatzels and Jeckson, propesed that
children had net been given the epportunity to produce thelr own ideas
on the “convergent” or single answer tests of intelligence, and that cres~
civity needed to be mensured by teets that ¢alled for the use of the
divergent thinking sbilities. Torrsnce developed, therefore, o bsttery
of teats wvhick called for the production of divergent thinking with muled~
ple pogsibilivies for solutfon. Several of the tasks fncluded tesks from
Cuilford’s battery (see Table 1), The tests were scored on the basia of
pumbar, novelty, and vartety of vesponses.

In a veplication of Getzels nnd Jackson's work, Torrance (1962) ob-
tained aimilar results for elementary school children. Ee found that
smong the upper 20% of the creative group, 70Z of those childven would
have bean elimicnted £f the gifted group had been selected on intelli-

R



18
gence test gcores alone. He reports low correlations between intelli-
gence tests and creativity with .32 as the highest correlation between
the Otis Qudck Scoring Test of Intelligence and creativity.

In summary, a brief survey of some of the literature after 1950
reveals the influence of Guilford's work. Guilford had imposed a cer-
tain order on the field of creativity which had served as a theoretical
springboaxrd for many of the new theorists. In the peridd of a decade,
the new workers had extended Guilford's tests and methods into the areas
of personality, education, and development. The new batteries of tests,
though some expanded and raQiaed Guilford's work, remained primarily di-
vergent tests with scores based on the ability to produce many responses

of a unique, clever, or original nature.

Creativity as Associative Behavior

In Guilford's work and most of the work that followed, the emphasis
had been on the unique or original products of divergent thinking. Little,
however, had been produced in the way of a theory of the underlying pro-
cess of divergent thinking. 1In 1962 Sarnoff Mednick proposed a theory
in the area of word associations which 1s closely related to Guilford's
idea of the divergent thinking process.

Mednick defines creativity as "the forming of associative elements
inteo new combinations, which either meet requirements or are in some
way useful, The more mutually remote the elements of the new combina~
tion, the more creative the process or solution to the problem” (Mednick,
1962). Aeccordingly, Mednick makes several predictions about the per-
formance of highly creative individuals (HC) in comparison with low crea-

tives (LC) on associative tests: the LC will have a high concentration
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of associative strength with stereotyped or common associations; the
HC, while his strongest respomses are also stereotyped, will be able
to make more remote associations. As well, the HC will make a greater
number of responses to a given word than the LC. When graphed in terms
of response strength, the associations of the LC will result in a short
steep curve, while the associations of the HC will produce a long flat
curve (seeFig. 1). Tor the LC, the responees are strongly associated
to the given word, but the associative comnections are stereotyped and
small in number. Response strength is concentrated in the first few
associations, after which responding quickly falls off. In contrast,
the HC'e associations to the given word are not as strong, but are
more numerous and less stereotyped. Assoclative strength is not tied
up in the first few responses and the HC continues to respond produc~
ing more responses and more unique responees. The two, total number of
associations, and total number of remote or unique associations, are
the variables which Mednick proposes are related to creativity.

Both variables are involved in Mednick's test of creativity, the
Remote Associates Test (RAT). Here the subject i3 given three remote
words which are defined as "from mutually distant clusters” and asked
to £ind the forth word which relates them. TFor exsmple, the words
"rat", "blue”, &ndr'cottage” might be given and the subject's task is
to find the one word which links the three "remote words' together, in
this case "cheese" (Mednick, 1962). The test fulfills the requirements
of Mednick's definition of creativity asking the subject to combine mu-
tually remote agsociative tlements. As well, the task requires that the
subject find a specific word which meets the requirement of linking to-

gether the three remote words. Mednick feels that creative behavior is
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not merely the production of associations, but the ability to produce
asgociations that are useful. Persons who are highly creative should
be able to make more of the specific remote associations demanded by the
RAT than low creative individuals.

It was postulated that HCs make a greater number of assoclations to
a given word. As Mednick pointed out "the great#t the number of associ~
gtione an individual hae to the requisite elements of a problem, the
greater the probability of his reaching a creative solution” (Mednick,
1962). On the RAT the HC has, according to Mednick's rationale, a long
list of associations to each of the three given words of the problem,
and 1s therefore able to find the word that is common to all three.
Mednick's hypothesis was verified by two studies which demonstrated a
correlation between RAT scores and the number of associations given.
In the first study, as reported by Mednick (1962), Craig and Manus
found a correlation of .38 (p€.0l) between number of assoclates given
on & free agsociation task and RAT scores. In a more extensive study,
Mednick, Mednick, and Jung (1964) found that high, low, and medium
RAT scorers differed significantly in the number of associations which
they gave to stimulus materials which varied in three characteristics:
form class (i.e. nouns and adjectives), Thorndike-Lorge frequency (1948),
and gteepness or flatnesa/of associative hierarchy. The assoclative
hierarchy of a word was defined by group-word associastion norms (Russell
and Jenkins, 1954). A word with a steep associative hierarchy was one
that elicited one dominant response end many associations of low strength;
& word with a flat associative hierarchy elicited no dominant responses.
The study hypothesized that more responses would be given to flat hier-

archy words; high frequency words; and te nouns; and that high RAT
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scorers would give more total associations to each than medium or low
scorers, The results verified each of the hypotheses.

Mednick also postulated that HCs will make a greater number of unique
associations to given words than LCs. Although both the HCs and the ICs
begin with the conventfonal associations, for the HCs the conventional
responses are not overly dominant,and he is more likely to give more re-
mote associations to g stimulus than the LC, for whom the conventional
responges are very strong and the resevoir of remote associations small.
Mednick (1962) reports two studies which verify this hypothesis. In one
study by S. Karp the subjects were asked to comstruct as many anagrams
as possible from the word "Generation'. The correlation between the
number of responses given and the RAT was .44 (p&.01), and the correla-
tion between response uniqueness and the RAT was .37 (p¥.05). BHere
response uniqueness wag determined by welghting each response according
to the frequency with which it occurred in the total responses given
by the subjects. In the second study, by J. Kowalski, the same task
was used. Here the subjects were first divided into high and low RAT
scorers and then given the anagrams task. A significant difference was
reported between the originality of responses given by the high scorers
and low scorers (U=68, p«€.04). Here an original response was defined
ag a response given only once in the population of responses.

Mednick (1962) reports Spearman-Brown reliabilities for his test
to be .92 in one sample (289 college women) and .91 in another (215
college men). 1In addition to the studies cited previously, several
other studies have supported the predictive validity of the RAT (Garskof
and Houston, 1963; Mednick, 1963).

The theoretical basis of Mednick®s work can be found in modern
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learning theory. Hull (1943) provided within the stimulus-response
model a conceptual explanation for the forming of assocfative hier-
archies, and Osgood (1954) later extended the theory to include certain
"mediators' between associated elements. Hull's theory stated that when-
ever a stimulus (5) and ¥esponse (R) occurred in close contiguity, fol-
lowed by reinforcement, an association was formed, The habit strength
of the bond increases each time it s reinforced. In the case of multi~
ple associations to a single § or R, systems are formed which Hull calls
"habit-familyy hierarchies" (Hull, 1943). In a divergent hierarchy, as
in Mednick's theory, several R's become conditioned to the same S. The
probability that any single response in the hierarchy will oeccur is de~
pendent upon its relative position in the hierarchy, which is in turn
determined by its habit strength. In the case of a subject assoclating
to a word, the order in which he emits the responses (his sssociative
hierarchy) depends upon the relative strength of each of hig respongses
as determined by the number of successful $-R pairings. Mednick's
theory predicts that response strength for the creative individual is
relatively evenly distributed, and the associative hierarchy is flat;
while in the non-creative individual the associative strength is con-
centrated in the first few responses, and the associative hierarchy is
steep.

The theory of Mednick's test is best interpreted in terms of Os~
good's Meddation Theory. According to Osgood (1954), certain stimulil
(signe) come to elicit portions of the total behavior elicited by a
given stimulus object when the conditions of contiguity are met., The
mediation process includes some portion of the original behavior, and

it is here that the meaning of the sign resides. In the case of Mednick's
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theory and the use of words, the words become these asigns: they "repre-
gent' things (have meaning) because they proaduce some raplica of the
actual behavior toward thasse thingse"” (Dspood, 1954). Semantic generali-
zation occurs from aign to sign so that a responze initislly conditioned
to sone vord is elicited by a word similsr in meaning, f.&. a word that
evokes a similar mediation process. Mednick's thaory predicts that in
the case of the creative indtvidual similarities between worde are
read{ly seen becsuse the associstive repetoire 1s board; while in the
non~creative person, they sre not resdily seen becsuse the repetoire fea
small, In making associationshbetween remote words, which iz the task
af the RAT, the probability {g greater that the creative individual hes
these words somewhare 4n hias repetotre of vesponses.

The theoretical petwork which has generated Medniek's work pro-
vides the velationship between his theory and test. The curves (see
Fig. 1) of wednick’s theory are generated from the hypothetical situa~
tion of an individual responding freely te a stimulus word. The RAT,
hovever, is not o frec asseciantion test. Instead, the subject ig asked
to £4ind the common word which links tegether three remote words. Med~
nick postulates that such a tagk discriminates betwoen associative hier-
srchies by requiring the osubject to find a fourth word that is only
remptely related to the other three. The probability is greater that
the ereative individual will £ind the miasing link because be is able to
give more reeponses ond more remote responses to esch of the three stimu~
lus words than the non-crestive individual, Humber of associations and
nunber of unique associations, and finally, the adility to recognise
the correct combination, are the varinbles which Mednick postulares

detatéina high or low performance on the RAT,
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Divergent vs. Convergent Thinking

Although Mednick discussed neither his test or theory in terms of
the divergent or convergent processes, his test has been criticized as
convergent in the recent work of Wallach and Kogan (1965). The authors,
as their predecessors (i.e., Barron, Getzels and Jackson, and Torrance),
emphasize the importance of using tests which allow the subject to pro-
duce a variety of responses. Divergent thinking, they propose, is the
process involved in creativity, while convergent thinking is the process
involved in intelligence, and measured in tests of intelligence. Al-
though they accept Mednick's associative hierarchy theory, they propose
that the RAT 18 not a test of creativity as it forces the testee to pro-
duce a single correct answer. In the authors® words "it conforms more
to Guilford's conception of convergent thinking than to his genersl
definition of divergent thinking"” (Wallach and Kogan, 1965). Further,
the suthors say that Mednick places himself in the omniscient position
of deciding which answer is '"creative". Thus, no answer except that
one designated as correct by the experimenter can be considered crea~
tive.

In their review of the other teats of creativity, Wallach and Kogan
systematically reject as well the existing divergent tests of creativity,
In their studies of previous batteries, they find that in most cases that
the tests correlate as highly with 1.Q. tests as they correlate among
themselves. In the case of Guilford's work, the average of 60 correla-
tions between the divergent tests and general tests of intelligence is
+24, while the average correlation among the tests 1s ,27. In Getzels
and Jackson's work, the average correlation between their creativity tests

and I.Q. for boys 1is .26, and for girls, .28; while the average correla-
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tion among the tests of creativity is .28 for the boys and .32 for the
girls., In the case of Torrance's (1962) work, the authors report that
the correlations between the verbal and non-verbal portions of the bat~
tery are negligible. Thus, the author's prepose that neither Mednick's
test nor any of the previous tests of creativity have properly separated
convergent from divergent thinking. Cresativity, they propose, must be
measured by divergent tasks that define a8 cohesive dimension which 1s
separate from measures of intelligence.

Wallach and Kogan, accepting the associative hierarchy theory of
creativity, propose a battery of tests which is related to Mednick's
theory, and at the same time lacks the faults of the previous tests of
creativity., The tests consist of a series of objects or situations to
which the subject responds freely without time limits. For example,
the subject might be asked to name the possible uses for an object, or
all the similarities between two objects, or all the things which a
series of line drawings bring to mind. Scores are based on the total
nubber of associations, and the total number of unique associations, with
uniqueness defined as a response given only once in the testing popu~
lation. The authors find in a testing sample of 151 fifth graders that
their tests are strongly inter-correlated, with an average correlation
of .41 among their tests for the total pample (p=.0l1). The average
correlation with the ten measures of intelligence, however, is reported
to be only .09.

Wallach and Kogan propose that their tests are in keeping with
Mednick's theory, and the definition of creativity as a divergent think-
ing process. Unlike Guilford, their battery of test 18 purely divergent,

defining a dimension of creativity entirely separate from the dimension
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of intelligence. They accept Mednick'e theory as a suitable theory for

divergent thinking, but reject the RAT because it demands convergent
thinking. The authors have pdnpointed the divergent-convergent issue
within Mednick's test and theory, raising both the question of the rela-
tionship of the two processes to Mednick's work, and to the area of crea-

tivity in general.

Problem of the Present Paper

The work of Wallach and Kogan, as well as the prior research in
creativity, suggested the need for s stddy which combined the divergent
and convergent processes within a single type of behavior, providing
oppertunity for comparison. A review of the literature has revealed
that the trend begun by Guilford has been maintained since 1950. His
successors continued to emphasize divergent tests in their batteries,
providing little opportunity for the study of the convergent processes
and its relationship to creativity. Mednick, however, has presented
a test and theory which in the light of Wallach and Rogan's ecriticisms
presented this opportunity. His theory provides an ideal miniature
theory for the assoclative process, and yet, it 1s tested by a convergent
test. Thus, Mednick's work provides a suitable framework in which to study
the relationship between the two thinking processes.

The purpose of the present paper, therefore, was to examine the rela-
tive contribution of divergent and convergent associative behavior to
Mednick's test of creativity. The study, remaining within the area of
word associations, provided opportunity for a single group of subjects
to perform on a divergent task, a convergent task, and the RAT. Per-

formance on the three tasks was also examined with regard to Scholastic
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Aptitude Test (SAT) scores. The study provided the necessary conditions
for relating Mednick's test to previous performance on a comparative
divergent and convergent task., The SAT secores provided a notion of
general intellectual performance, and its relatiomship to the divergent
and convergent processes.

The Divergent Test (DA) was a traditional free association task
in which the subjects associated freely for a limited time period to
several stimulus words. The task was similar to previously defined di-
vergent tasks (Wallach and Kogan, 1965; Cetzels and Jackson, 1962; Tor-
rance, 1962) with scoring based on the number and uniqueness of responses.
The Convergent Test (CA), on the other hand, was an original task de-
signed by the experimenter. The task presented a series of related words
graded in degree of remoteness from a key word. The subjects task was
to see how soon or early in the serfes he could guess the key word. The
task was similar to the previous descriptions of convergent tasks (Getzels
and Jackson, 1962; Torrance, 1962; Wallach and Kogan, 1965) with scoring
based on a single correct answer.

It was hypothesized first (Hl) that the ability to give remote
assoclations on the DA task would be related to performance on the CA
task. It was predicted, according to Mednick's theory, that those who
gave more responses,and more remote responses on the DA task would have
the necessary elements in their response repetoire to perform well on
a task requiring them to use remote words to find a common word. In
contrast, those subjects who indicated limited response repetoiresyg, with
fewer remote associations on the DA task, would be legs likely to find
the common word on the CA task when given a series of remotely related

words.
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A second hypothesis (H,) predicted that performance on the CA
task would be related to performance on the RAT., It was hypothesized
that both tasks involved a similar convergent thinking process and that
the ability to combine remote words to find a common word on one task
would be predictive of the same ability on the second task.

A third hypothesis (H3) predicted that performance on the DA task
would be related to performance on the RAT. According to Mednick's theory,
the more responses and the more unique regponses in a repetoire, the
higher the performance on the RAT. The relationship between these two
tasks i{s similar to the predicted relationship between the DA and CA
tasks.

The final hypothesis (H,;) predicted a low positive relation be-
tween SAT scores and performance on the DA, CA, and RAT tests. This
hypothesis was based on the previous findings involving tests of crea-
tivity and their correlations with various tests of intelligence
(Guilford, 1957; Getzels and Jackson, 1962; Torrance, 1962). The
hypothesis is 1o contrast to Wallach and Kogan's work which would pre-
dict no relationship between the SAT as a convergent measure, and the
divergent task. It was proposed, however, that in these specific tasks,
which involved to gsome extent the rapid use of word meanings, that
intellectual ability, particularly with regard to verbal ability, would

be involved to some degree.



A PRELIMINARY STUDY

Becauge of 1te highly original nature, the Convergent Test (CA) was
preceded by a pilot study to establish it as a reliable measure, and

to anticipate possible procedural difficulties.

METHOD

The subjects (88) were two college sophomore and junior level
psychology classes providing an N of 22 for one group (Group 1), and
an N of 26 for the other (Group II), The 88 were tested during their
regular class period.

The stimuli consisted of 36 series of 8 words a piece, 19 of
which were given to Group I, 17 to Group II; with 11 of the series com~
non to both groups (see Appendix A). A series consisted of one "key"
or common word from recent Kent-Rosanoff norms for William and Mary stu-~
dents (MCKenna, 1964), and 7 hints chosen from the responses given to
the key word as indicated by the norms. The key words were all flat
hierarchy words, or words which in terms of frequency elicited few or
no dominant responses. Word hierarchy was similarly defined in a study
by Mednick et al (1964) in which it was found that such words elicit
more responses than steep hierarchy words which elicit dominant responses.
It was felt that these words would provide more opportunity for the
selection of responses at representative degrees of remoteness., The

30
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The frequencies for all responses to each word were first converted

to percentages (by dividing by the norm sample). The hints were then
chosen to provide an approximately even distribution of remoteness from
the key word, ranging from the response with the least frequency to the
key word, to those given with the greatest frequency. For example, 1f
"eottage" were the key word, the following responses would appear as hints
in the order of their presentation: "cozy" (.017), "woods" (.028), "beach"
(.034), "white"” (.045), "home" (.080), "house” (.148), “cheese" (.160).
The individual stimulus words were projected on a screen by a projector
with all hints presented in ascending order of frequency. The slides were
presented at 10 second durations with 8 second inter-series intervals.

In the testing procedure, the S viewed each series of words and
placed his guesges in a small booklet which provided a separate page
for each response. The S8 were told that the task was like the game
"Password" and they were to see how soon or eaxrly in the series they
could guess the key word (see Appendix B for instructioms). The 8s
were lanstructed to write their guesses in the booklet provided, putting
each response on the page which corresponded in number to the word on
which the guegs was being made. On the presentation of the eighth and
correct word of the series, they were asked to write down the correct
answer. The Ss were allowed to change guesses as often as they wished
butlwere informed that a correct answer would be counted only when it

was given and maintained until the end of the series,

RESULTS AND DISCUSSION

Reliabilities.--The results were analyzed separately for the two
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groups because of the slight difference in the stimulus words presented
to each. Four scores were taken on the task for each S in both groups:
an Error Score (ES) taken as the number of incorrect guesses, including
blanks, which the S gave before guessing the correct answer; a Partdial
Error Score (PS), the number of incorrect guesses made prior to making
a correct gueas which was later changed to an incorrect guess; an
Hypotheses {H) score, the number of different types of incorrect guesses;
end a Blanks (B) score, the number of blanks which the § left in the
process of guessing the correct word, Split-half reliability coeffi~
cients were suggestive of consistency in all scoree except the P8 score

which was .27 for Group I, and .22 for Group II (see Table 2).

Scores.-- The inter-score correlations are presented in Table 3 and
the means and standard deviations in Table 4. Correlations were signi-
ficant in two out of six cases in Group I, and two out of six cases
in Group II. 1In the case of Group I, a negative correlation was found
between the PS and H scores (r= ~.41, p >.05), however, in Group II the
game relationship was not present, as the correlation was low and posi~'
tive (r= ,12, p ».05). Similarly, a significant positive correlation was
found in Group I between PS and B (x= .44, p <.05) but in Group II the
relationship was low and negative (r= -,18, p >.05). These findings did
not seem unlikely in view of the low reliability of the PS score in both
groups.

In Group I a positive correlation was found between ES and B (r= .38,
p >.05). A significant relationship in the same direction was also evi-
deneéd in Group II (¥= .36, p £.0l). The results indicate that an 8

who makes many errors also leaves many blanks (blanke are included in



TABLE 2
CORRECTED SPLIT~HALF RELYABILITIES FOR CONVERGENT

PILOT SCORES

GROUP 1 (M= 22) SROUP 1T (B~ 26)
Erroy Bcore (ES) 51 +58
Partial Errvor Score (P8) 27 .22
Hypothesas (H) .93 .96
m&akﬂ (B) «87 536
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TABLE 3

INTERCORRELATIONS FOR PILOT SCORES

GROUP I (N= 22)

1.  Error Scere (ES) -

2. Partial Error Score (PS) .13 -

3. Hypotheses (H) .07 -.41 -
4., Blanks (B) .38 * 44 *hk. 80

# row= 423, p= .05
#% y = ,537, p e .01
#%% ¢ = ,652, p = 001

GROUP II (N= 26)

1 2 3
1. Error Score (ES) -
2. Partial Error Score (P3) .19 -
3. Hypotheses (H) ~-.14 .12 -
4. Blanks (B) *%, 56 ~.18 k22 . 70

* r= .388, p= .05
*% r = ,496, p= .01
%y = 597, p = 001
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TABLE 4

MEANS AND STANDARD DEVIATIONS OF PILOT SCORES

GROUP I (N= 22)

GROUP II (N= 26)

Mean S.D. Mean 8.D.
1. Error Score (ES) 115.45 12.3 92.12 12.1
2. Partial Error Score (PS) 5.27 3.4 3.46 1.8
3. Hypotheses (H) 35.90 13.9 38.61 8.3
4. Blanks (B) 32.05 21.9 13.26 13.2

s
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the ES score).

High negative correlations were found in both groups between the

. B and B gseores (r= -.80, p <.001, Group I; r= -.70, p £.001, Group II)
indicating, quite logically, that an § who gives many hypotheses or
guesses leaves fewer blanks. However, despite this relationship, the H
score does not seem to be predictive of the ES score. In both groups,
the correlations between E and ES were neéligible (r= .07, Group I;

re= -.14, Group 1I), indicating that the number of hypotheses an § gives
neither lessens or increases the ES gcore. Apparently, Ss with a high
ES give many blanks but vary inconsistently with respect to the type

of guesses they make.

Ttem Analysis.~~ Pinally, an informal item analysis was carried out

for both groups in which the group means for each item on the ES were
matched with the group test means to ascertain the level of difficulty
for each item. Sg were divided according to thelr position with regard
to both means (see Appendix C). Items which indicated consistent sub-
jeect positfon with regard to the two means were selected for the final
version of the task (i.e. the {tem was consistent 1f the majority of
those Ss above the mean for the group were above the mean for the item).
The item analysis was carried out in this maoner as the continuous na-
ture of the ES did not allow the items to be considered on a "correct" or

“4ncorrect” basis.

Final Tagk.~- In the light of the split-half reliabilities it was
decided to maintain all scores with the exception of the PS score which

was discarded on the basis of statistical evidence for its fluctuation.
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Although the reliability for the ES was in the .50's (Group I, .51;

Group II, .58) the score was retained as it provided the major score

of the task. The inter-score correlations had revealed a reciprocal
relationship between H and B scores for both groups., Because neither
wvere predictive of the ES score, it was felt that both scores provided
add{tional reliable teat Information, Finally, from the item analysis,
18 key words, 10 of which had been used by both groups, were selected
for use in the final task (see Appendix D). Procedure for the final task
remained the same except for a slight modification 1n instructions, and
a change in the rate of slide presentation from 10 to 8 seconds, and

in the inter-series interval from 8 to 4 seconds. The time changes were
made because the pilot study had indicated that 10 seconds was longer
viewing time than the Ss nedded, and that if the transition to a new

series was made quickly the task would proceed more emoothly.



THE MAIN STUDY

Two weeks after the completion of the pilot study, work on the
main study began. The study used three assoclative tests, including
the previously described CA task. A description of each of the tasks

and procedures used in the main study follows.

METHOD

Subjects

The Ss were 84 gophomore and junilor level college students ful-
filling a requirement for an introductory psychology class. The test-~
ing began with 86 students, 56 men and 30 women. The final number was
reduced to B84 when a boy and girl failed to complete one of the test
in the series of three (see Appendix E). Each § attended three test-

ing sessions, one in class, and two outside of class.

Materfals

Each § was given the Divergent Association Test (DA), the Conver-
gent Association Test (CA), and the Remote Associates Test (RAT). The
verbal material of the DA task was selected from recent Kent-Rosanoff
norms for William and Mary students (McKenna, 1964). The key words of

the CA task were also from the Kent-Rosanoff list, selaected on the basis

of theilr success in the pilet study. The words for both tasks were nouns,
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high in frequency of occurrence in the language (Thorndike and Lorge,
1944) with flat associative hierarchies. (Stimulus words were similarly
chosen by Mednick et al (1964) who found that these words elicit a greater
number of responses for all Ss). The stimulus words for the DA task

were presented on previously prepared mimeographed sheets; those of the
CA task were pregsented on 2 x 2 inch slides and projected on to a screen
by means of an Ansco automatic slide projector. During the CA task Ss
wrote their answere in 8 1/2 x 3 1/2 inch booklets which provided a

separate page for each response.

Procedure

CA Task.-~ The CA task was given as in the pllot study with the fol-
lowing changes: a slight modification in the wording of the imstructions,
a change in the rate of slide presentation from 10 to 8 seconds, and
a change in the inter-series interval from 8 to & seconds. Scoring
procedure remained the same except that the Partial Correct Score (PS)
was dropped for the final study.

DA Task.-- The DA task was presented two weeks after the CA task,
with no stimulue overlap for the key words of the two tasks. The task
was presented on mimeographed sheets on which a key word appeared in
large bold type at the top of each page, with the remainder of the
page providing lined spaces for the 8's associations. Six stimulus
words were used: ‘'window", "foot”, “"soldier", "hand", "ocean', and
"ehild". The 8 was instructed to associate to the stimulus word for
three minutes, and to repeat the word to himsgelf each time he made a
response (see Appendix F for instructions). It was thought that thie

suggestion would minimize the tendency to respond to the preceding re-
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sponse. At the end of 3 minutes, time was called, and the 8§ was in-
structed to proceed to the next stimulus word. If the § finished re-
sponding before the 3 minute time limit, he was asked not to go on to
the next word but to wait until time was called. The task was adminis-
tered in 3 separate testing sessions in groups of 42, 22, and 20 stu-
dents respectively. Each session was equifalent in procedure and took
approximately 25 minutes.

Two scores were taken on the DA task for each §, a Total Responee
score (TR), and a Commonality (C) score. In the case of the former,
the §'s final score was the number of responses given to each word,
totaled for the six stimulus worda. For the C score a frequency count
was taken of the number of times each response given to a particular
word occurred in the total population of responses. These frequencies
were then converted to percentages by dividing by N (see Appendix G
for frequency count). The individual's C score for a particular word
was then the summed frequency percentages for all of his responses as
determined by the frequency count. The 8's final score was the mean
frequency percentage taken foreaeach key word and totaled for the six
stimulus words. An S with a low final C score gave low frequency re-
sponses, and thus more remote responses. An § with a high final C
score gave many common,or high frequency responses,and fewer remote
responses.

RAT Test.-- All 84 were given the RAT one week after the DA task;
again there was no stimulus overlap for the two tasks., An unpublished

college form of the test was uaed.1 Standard procedure for test adminis-

1 An unpublished form of the RAT was used gince the test 1is being revised
and all published forms have been recalled. The form used contained
the same items used in previous studies with the RAT,
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tration, as given in the instructions, was followed. The test con-
sisted of 30 items and a 40 mipute time limit. Each item required the
8 to find the fourth word which linked together the three given words.
The test was given in four sessions of groups of 31, 15, 19, and 19
88 respectively.

SAT.~~ The Scholastic Aptitude Test scores for each § were obtained
from the registrar's files. The verbal and mathematical scores were
recorded separately. Three 88 were given the mean scores of the group
for both verbal and quantitative, since their scores were not available

in the files (see Appendix E).



RESULTS

Reliabilities

The reliabilities of the Divergent and €onvergent measures areé
presented in Table 5. A split-half reliability measure was calculated
for both tests, and corrected for length according to the Spearman-
Brown prophecy formula. As the table indicates, the reliability coefi~
cients for the Blanks (B) score (r= .85) and the Hypotheses (H) score
(r= .80) of the Convergent (CA) task were only somewhat lower than in
the pilot study. The reliability of the Error Score (ES), however, was
.38 and considerably lower than in the pilot.

The reliabilities for both scores of the Divergent (DA) task were
substantial. In the case of the Total Response (TR) score the relia~

bility was a high .99; 1in the case of the Commonality (C) score, .8l.

Dimensions of Measures

The data for the tests were entered into an eight by eight correla-
tional matrix with separate correlations computed for the total group, \
and for the men and women. Table 6 presents the means and standard de-
viations for the total group; Table 7 the results of the correlations
for the entire gample; and Tables 8 and 9 for the divided sample. Of
the 28 correlations for the sample as a whole, eight are significantly

related, six beyond the .0l level (by a two~ tailed test). Three out

of the eight correlations are negative.
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TABLE 5

CORRECTED SPLIT-HALF RELIABILITIES FOR

ASSOCIATIVE MEASURES

1.
2.
3.

5.
6.

Error Score (DA)

Blanks Score (DA)
Hypotheses (DA)

Total Responge Score (CA)
Commonality Score (CA)

Remote Associates Test (RAT)

.38
.85
80
«99
.81

*.92, ‘91

* Ag reported by Mednick (1964)
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TABLE &

MEANS AND STANDARD DEVIATIONS OF MEASURES

TOTAL GROUP  MEN (N= 55) WOMEN (N= 29)
(N= 84)

Mean §.D. Mean S.D., _ Mean S.D,
1., Error Score (ES~ CA) 107.70 10.72 107.56 10,92 107.97 10.33
2. Blanks (B~ CA) 26,05 15.60 21.95 13.76 33.83 15.92
3. Hypotheses (H- CA) 38.01 12.28 39.60 11.83 35.00 12.36
4, Total Responses (TR- DA) 146.60 42,94 141,29 39.25 156.69 47.59
5. Commonality (C- DA) 157.89 32.24 159.09 31.92 155.62 32.71
6. RAT 18.30 4.19 18.18 4.36 18.51 3.85
7. Verbal (8AT) 569,37 72.56 555.38 69.19 595.52 71.61
8. Quantitative (SAT) 600.12 73.21 597.85 71.60 604.41 75.99
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TABLE 7

INTERCORRELATIONS AMONG THE EIGHT TEST MEASURES
FOR THE TOTAL SAMPLE (N & 84)

’1 2 3 4 S 6 7 8
1. ZError Score (ES- CA) -
® *dk
3. Hypotheses (H- CA) 29" -
4, Total Responses (TR~ DA).06 -.07 .03
*Ak
50 CommOnalit'y (G"‘ DA) ""111 308 ’”"4’988 "081 had
#k &
6- RA.T "‘32 "".13 "‘-02 "‘.GQ '24 -
Rk o ®
7. Verbal (SAT) -.17 .00 ~,06 "V29 -.30 23 -
8. Quantitative (SAT) -12 -.07 .00 .01 .08 .15 **.33
CORRECTED SCORES FOR ES: kr = ,217, p = .05
#kr = ,283, p = .01
1 *k$r = ,356, p = ,00L
L. Error Score -
2; Bla’nks 326
3. Hypotheses .53
4. Total Responses .09
5. Commonality ~.20
6! RAT e 55
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TABLE

8

INTERCORRELATTONS AMONG THE EIGET TEST MEASURES
FOR THE SAMPLE OF WOMEN (N = 29)

1 2 3 4 5 6 1
L+ Error Score {ES- CA) -
2. plapks (B~ CA) 17 -
3. Hypotheses (- CA) 23 "%y
4. Total Responses (TR~ BA) ~.06 -, 30 .37 -
5. Cemmenality (G- DA) -06 .27 =17 ee7
6. BRAT £32  ~.30 .09 -.02 .14
7. Verbal (SAT) %36 -a8 .06 *ss"Tl0 .15 -
8. Ouantitative (SAT) ~.27 .08  L02 .09 -.13 .23 U39

fy = 380, p = .05
dty @ 487, p = .01
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TABLE 9

INTERCORRELATIONS AMONG THE EIGHT TEST MEASURES
POR THE SAMPLE OF MEN (N = 355)

1 2 3 45 & 7
1, Ervor Score (ES- CA) N
2. Blanks (B~ CA) .15 -
3. Hypotheses (H~ CA) *.34 "6 -
4. Total Responses (TR~ DAY .13 -.02 ~.00 -
5. Commonality (C- DA) -.16 .01 -.05 "=¥yp -
6. RAT *.33 -.08 -.07 -5 %20 -
7. Verbal (SAT) -0 -.05 -~.03 .08 -.14 .26 -
8. Quantitative (SAT) - 05  ~,20 =00 ~.05 .26 .11 330

#r = .273, p = .05
#*ky » ,354, p = 01
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Scores.~~ Correlations among the three scores of the Coavergent

(CA) task varied somewhat from those of the pilot study. A signifi-
cant positive correlation occurred between the Hypotheses (H) score
and the Error Score (ES) for the total sample (r= .29, p<.01l); and for
the men (r= .34, p 4.05). A small positive correlation resulted be-
tween ES and the Blanks (B) score (r= .15, p .05). Finally, a high
negative correlation between the B and ES score occurred for the sample
as a whole (r= ~.71, p «.001). The results indicated that Ss who
made high ES scores gave more incorrect guesses than blanks. The re~
lationship between the B and H scores is a mutually exclusive one and
negative,since an S who gives many hypotheses must necessarily leave
fewer blanks.

The correlation between the Total Response (TR) score of the
Divergent (DA) task and the Commonality (C) score was high and negative
for the group as a whole (r= -.81, p <.001). The results indicated
that the individuals who gave many common responses (have high C scores)
gave fewer total responses (low TR scores); and that individuals who
gave more total responses gave fewer comnon responses (more unique re-
sponses).

Tests.~~ Out of the 1l correlations between the associative mea-
sures for the total sample, two were significant. As a whole,the
general prediction that the associative measures would be related was
not supported by the data.

No significant correlations occurred between the Convergent (CA)
task and the Divergent (DA) task for the total or divided sample. A
negligible correlation occurred between the major score of the CA task,

the ES, and the TR score of the DA for the total sample (r= .06). How-
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ever, a small negative correlation of ~.20 (p <.05, one-tailed test)

occurred between the ES and C score of the DA task when the correla-

tion was corrected for the low reliability of the ES score. This in-
dicated a slight tendency for more common responses on the DA task to
be predictive of fewer errors on the CA task. All remaining correla-
tions between the B gnd H scores $f the DA task were neglipible, with
not correlation exceeding .08 for the total sample. Correlations for
women were somewhat higher in this respect, but none were significant.

The correlations between the scores of the CA task and the Remote
Associates Test (RAT) were significant only in the case of the ES score,
Here the correlation was low and negative for the total group (r= -,32,
p <.01), indicating a tendency for a low ES on the CA task to be pre-
dictive of higher performaunce on the RAT. The correlations between the
B and H scores and the RAT were negligibie for the total group (r= ~.13,
and -.02, respectively),and the men (r= -.08, -.07). However, a correla-
tion of ~.30 (p <.10, two-tailed test) occurred between the RAT and B
scores for women indicating that those women who did well on the RAT
had a tendency to leave fewer blanks on the CA task,

The correlations between the TR score of the DA task, and the RAT
were negligible for both the total group (r= -.09),and the divided sample
(xr= ~.15 men, r= -,02 women). However, a significant positive correla-
tion occurred between the C score and the RAT for the total sample
(r= .24, p <.05) and the men (¥%.29, p <.05). This indicated a ten-
dency for common responses on the DA task to be related to performance
on the RAT.

SAT Scores.-- Low positive relationships were found between most

of the associative measures and the SAT verbal scores. A positive correla-



50

tion of .29 (p .0l) occurred between the Total Response (TR) score
of the DA task and the verbal SAT scores for the total sample. A low
negative and significant correlation of -.30 (p <.0l) occurred between
the Commonality (C) score of the DA task and the verbal SAT scores.
However, the divided sample revealed that these relationships were signi~
ficant only in the case of the women. The correlation between the TR
score and the verbal SAT scores was .55 for women (p <.01), and only
.08 for men. The correlation between the C score and the SAT verbal
scores for the women was -.60, but again only -.14 for the men. The
differences in the size of the correlations between the DA task and
SAT verbal scores for the divided sample were significant at a .001
level.

The relationships between the scores of the CA task and the SAT
verbal scores were significant in the case of the Error Score (ES),
but again only for the women. The correlation was -.36 (p= .05) for
the women, ~.10 (p > .05) for the men, and «.17 (p ».05, one-tailed
test), indicating a tendency for verbal ability in women to be predic-
tive of higher performance on the CA task (a8 low ES). The differences
betwean the sexes for this relationship were again significant at a
.00l level. The correlations between the Blanke (B) and Hypotheses
(H) scores and verbal SAT scores were negligible, with the highest
correlation occurring between the B and SAT verbal scores for women
(r= ~.18, p .05, one-talled test).

The correlations between verbal SAT scores and the RAT were signi-
ficant for the total sample (r= .ZS,hp £.05) and somewhat higher in the
case of men (r= ,26, p (.05, one-tailed) than the women (r= .15, p >.05,

one-tailed). The results indicated a tendency for verbal ability to
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facilitate performance on the RAT, particularly in the case of the men.
No significant correlations occurred between the DA and CA mea-

sures and the quantitative scores of the SAT for the total or divided

sample. A positive relationship occurred between the quantitative scores

and the RAT for men (r= .24, p .05, one-tailed test). However, the

same relationship was low and negative for women (re=-.18, p >.05, one-

tailed). The results indicated a tendency for quantitative ability to

result in higher RAT scores for men, but a slight tendency for it to

result in poorer RAT performance for the women. The difference between

the sexes for this relationship was significant at a .001 level.



DISCUSSION

Reliabilities

The reliabilities for both the Blanks (B) and Hypotheses (H)
scores of the Convergent (CA) task were substantial for research pur-
poses. However, the low reliability of the Error Score (ES) indicated
a lack of internsl consistency for this measure. The pilot study had
also revealed a somewhat lower reliability for this score than for the
other scores of the task. The efforts of the item analysis to improve
the reliability of the E8 score apparently failed to alleviate the
source of inconsistency. The score was maintained in the final study
as 1t constituted the major score of the CA task.

The reliabilities for both the Total Response (TR) score and the
Commonality (C) score of the Divergent (DA) task were high and indica-~
tive of internal consistency for the task. The split-half coefficients
for these scoves were somewhat higher than those reported by Wallach and
Kogan (1965) who used similar measuree in scoring their free associati&gi
task. |

The reliabilities were important to evaluste in the case of these X
measures, since the purpose of the study was to establish the degree of
their interrelationship. Without this information, it would have been
difficult to interpret the findings obtained from the interrelationships

in terms of presence, absence, or degree, The reliability of each mea-

sure provided the ceiling or limit as to the extent to which it could
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be expected to relate to the other measures.

Dimensions of Measures

Scores.-~ The results indicated that both the Blanks (B) and
Hypotheses (H) scores of the DA task were related to the Error Score
(ES). As both blanks and incorrect guesses (hypotheses) were counted
as errors this was not a surprising finding. However, bhoth the corre-
lations,between the B score and the ES, and the H score and ES, were
low and significant only in the latter case. The two correlations, even
when corrected for the low reliability of the E$ score (r= .53, ES and
H; r= .26, ES and B), accounted for only approximately one third of
the total variance of the ES score. The results indicate that although
Ss with high ES scores give slightly more hypotheses than blanks, the
majority of errors beipng made on the CA task are errors of a different
type, perhaps errors of perseveration.

The high negative correlation found between the Total Response (TR)
score and the Commonality (C) score of the DA task is in‘agreement with
several studies (Christensen, Guilford, and Wilson, 1957; Wallach and
Kogan, 1965) which also report a reciprocal relationship between the
two scores, The results indicate that the greater the number of responases,
the greater the probability of giving remote responses (low frequency
responges). This is in agreement with Mednick's theory which predicts
that individuals who give more responses (high creatives) are able to
go beyond the stereotyped responses and give more unique responsee.

Hypothesés I.-~ Hy predicted that the ability to give many asso-
ciations and many remote associations on the DA task would predict high

performance on the CA task. The hypothesis was not supported because
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results revealed negligible correlations between all of the scores of
the CA and DA tasks. The findings provided no evidence that either
number of responses,or response uniqueness facilitatesperformance on
the CA task, an associative task which requires a single correct an-
swer. The slight negative correlation of ~.20 (correlation corrected
for attenuation) between the C and ES revealed, quite to the contrary,
that there is a tendency for common responsesg to facilitate performance
on the CA task. The findings do not support Mednick's theory which
predicts that the number of responses and number of unique responses
in a repertoire (as revealed in a free association task) will facili-
tate performance on a task which requires the combining of remote re-
spongeg to find a mediating link, The findings are in agreement with
the previous theorists (i.e. Getzels and Jackson, Torrance, and Wallach
and Kogan) who have axgued that divergent and convergent behavior in-
volve two different processes.

Hypothesis II.~~ HZ predicted that performance om the CA task would
be related to performance on the RAT, The results supported the pre~
dicted relationship in the case of the ES and the RAT, indicating the
8s who made fewer errors on the CA task also performed better on the
RAT. This suggests that the two tasks involve similar convergent abilities,
which is in agreement with Wallach and Kogan®s (1965) criticisme of the
RAT as a convergent task. The failure to find a significant correlation
between the B score of the CA task,and the RAT suggests that high scorers
on the RAT are not consistent in their straflegy of guesaing, and give
neither manyvor few hypotheses. However, the low negative correlation
between the B score and the RAT for women (r= -,30) indicates that woz

men who did well on the RAT had a tendency to leave fewer blanks. The
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correlation between the H score and the RAT, however, was negligible.
This suggests that some other behavior on the CA task besides leav-
ing blanks or giving Incorrect guesses was predictive of high perfor-

mance on the RAT for women, perhaps perseverative behavior.

Hypothesis III.-~ H3 hypothesized, according to Mednick, that per-
formance on the DA task would be related to performance on the RAT.

The results failed to support Mednick's hypothesis that a greater num-
ber of responses on a free assoclation task facilitates performance on
the RAT. The negligible correlation between the RAT and TR score was
consistent with the previous result which slgo indicated no relation-
ship between number of responses on the DA task, and the ability to
find the mediating link on the CA task, which is similar in nature to
the RAT. The result, however, is in contradiction to the previous stu-
dies which reported a positive relationship between number of responses
and performance on the RAT (Craig and Manus, and Karp as reported in
Mednick, 1962; Mednick, Mednick, and Jung, 1964).

The significant positive correlation between the RAT and C score
indicates that common, not remote responses, are predictive of perfor-
mance on the RAT, which Mednick proposes to require the use of remote
responses. This finding was consigtent with the previous finding be-
twéen the C score and the ES score of the CA task which indicated a
tendency for common responses to facilitate performance on the CA task.
The results are in contradiction to the previcus studies which reported
positive relationships between number of unique agsociations and per-
formance on the RAT (Karp, and Kowalski as reported in Mednick, 1962).

Hypothesis IV.-- H, predicted a low positive relationship between

4
SAT scores and performance on the DA task, the CA task, and the RAT.
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The hypothesis was generally supported in the case of the verbal scores
of the SAT.

The correlations between the SAT verbal scores and both the DA
and CA tasks were significant only in the case of women., In the case
of the DA task, a significant positive relationship occurred between the
nuihber of responses and the SAT verbal scores, and a significant negative
correlation between thé Commonality (C) score and verbal scores. The
results indicated that women who are more verbal on the SAT give more
responses, and fewer common responses. This is in agreement with the
high negative relationship found between the Total Response (TR) score
and the C score, which indicates a reciprocal relationship between the
two scores. With an increase of responses, the probability is increased
that more unique responses will be given. As neither of the relationm~-
ships occurred significantly for the larger sample of men, the conclu-
sion must be that verbal ability, as measured by the SAT, does not have
any particular effect on DA test performance for men. The correlations
between the SAT verbal scores and the DA scores for the group as a whole
were approximately the same size as those found by the previous investi-
gators (i.e. Guilford, Torrance, and Getzels and Jackson) who also re-~
ported low positive correlations between various divergent tests and
teste of aptitude.

The relationship between the CA task and the verBal SAT scores was
present only in the Frror Score (ES). The results again indicated that
for women, verbal ability has a tendency to facilitate performance on
the CA task, resulting in a lower ES. Behavior on the Blanks (B) and
end Hypotheses (H) scores had no significant relationship with the CA

task for either the men or women. The results were in agreement with
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the theorist (i.e. Guilford, Torrance, Getzels and Jackson, and
Wallach and Kogan) who proposed that single answer tests require some
of the same abilities as aptitude tests, but in the case of this study
is apparently true only for women.

In the case of the RAT and SAT verbal scores the relationship was
significant, again supporting the theoriste who propose that convergent
tests involve the same abilities as aptitude tests. However, the corre-
lation was significant only in the men and the total sample. In con~
trast to the CA task, verbal ability seems to have a greater effect
on performance on the RAT in the case of men, than women. As the data
indicates that the BAT and CA task involve similar gbilities, this
leaves in question the relationship between convergent tasks and ver-
bal ability in the sexes.

Finally, quantitative ability was unrelated to performance on the
associative tasks, except in the case of the RAT. Here a small positive
correlation between SAT quantitative scores and the RAT indicated that
quantitative ability ig predictive of performance on the RAT, but again,
only in the case of men. The game ability has a very slight tendency
to result in péoren'performance for vomen, as the results indicated a
negative correlation betﬁeen SAT quantitative scores for women and the
RAT. The relationship between RAT scores and the SAT quantitative
gscores is again a puzzling one, No similar relationship was evidenced

in the CA task which 4s a similar task to the RAT.
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Overview

In general, the lack of relationship between the Divergent (DA)
and Convergent (CA) tests supports those theorists who have argued for
a separation of the two. However, an important distinction exists be-
tween the studies of these investigators and the present work. Whilés
in the previous studies tests of aptitude were used as the convergent
measure, in the present study a specially constructed convergent test
in addition to a test of aptitude 1s used. Although virtually no rela-
tionship 1s found between the divergent and convergent associative mea-
sures, a significant relationship is found between all of the associa-
tive measures, including the DA task, and the verbal section of the
Scholastic Aptitude Test (SAT). In one respect the present study sup-
ports the work of Guilford, Torrance, and Getzels and Jackson who re-
port low positive correlations between tests of aptitude and divergent
measures. However, unlike these studies, this study does not equate
the aptitude test and the convergent measure. Similarly, both the pres-
ent study and Wallach and Kogan's study report negligible correlations
between associative divergent tests and convergent measures., However,
Wallach and Kogan agein use a battery of 1.Q. tests for their conver-
gent measures, Further, these authors propose that any test which cor-
relates with tests of I.Q. involves a convergent element. Most probably
Wallach and Kogan would criticize the divergent task of this study, as
they have those of previous investigators, as too highly correlated
with an aptitude test to be properly considered a measure of divergent
behavior.

All of the assoclative tasks in the present study use verbal ma-

terial. It is suggested that the significant correlation between these



59

tasks and the SAT verbal scores occurs because each of these involve
verbal ability to some degree. Most 1ik§1y, verbal ability enables
the § to perform quickly on the DA task producing more responses of
low frequency. On the CA task or the RAT, verbal ability probably per-
mits the § to rapidly survey the irrelevant assoclations,discarding
them for the correct answer. Finally, sll of these tests are corre-
lated with the SAT which may be more verbal thar the general tests of
1.Q. used by Wallach and Kogan. The findings of the present study,
however, are more in keeping with the theory of Guilford than with that
of Wallach and Kogan, suggesting divergent and convergent behavior as
separate processes which mutually involve the more general abilit;es
within the structure of the intellect.

The lack of relationship between the divergent and convergent mea-
sures 1s demonstrated more specifically in the case of Mednick's test
of creativity. The RAT is significantly correlated with the CA task,
but indicates none of the predicted relationships with the DA task.
Mednick's hypothetical curves predict that individuals who give more
responses, and more unique responses in a free association situation
will perform better on the RAT. The results indicate, to the contrary,
that in the DA task, which provides such a free association situation,
number of associations'is not related to the RAT, and response unique-
nese is negatively related to the RAT. Mednick's assumption that so-
lution to the items on the RAT is based on a mediation process, which
requires 8 large repetoire of remote responses, is not supported. The
present findings question the construct validity of Mednick's work.

The RAT may well be a test of creativity, but there is no evidence that

it involves the underlying behavior which Mednick's theory of creativity
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predicts.

The data of the present study are in contradiction to several
previous studies (i.e. Karp,and Kowalski, as reported in Mednick, 1962)
which support Mednick's predictions. The data indicate a positive re-
lationahip between common, not remote responses, and the RAT. This
suggests that those Ss who are able to give high frequency responses
to the items of Mednick's test are more likely to find the mediating
link. This finding is in agreement with a recent study by Freedman
(1965) who found that Ss who were allowed to freely associate to com-
mon words for 30 seconds, giving only the most common associstions, per-
formed better on the RAT. Freedman makes this comment:

Malzman's procedure [2 previous study which attempted similar

training | may have failed due to the fact that it is de-

signed to increase the production of unusual associations,

whereas the RAT is constructed so that the correct responses

are commonly associated with the stimulus words, and are often

dominant associates (e.g. mouse- cheese)(Freedman, 1963, p.89).

Kogan and Wallach would agree with the findings which give evidence
for the RAT as a convergent task., However, since the DA task varies in
several important aspects from their own divergent assoclation tasks,
they would most likely criticize the findings between the DA task and
the other tasks, including those with the RAT, as confounded by a task
which is not truly a2 divergent measure. Wallach and Kogan propose that
a valid test of divergent associative behavior must provide a completely
relaxed, playful testing atmosphere, and must allow an unlimited time
period to accurately determine the true associative hierarchy. The
present study fulfiils neither of these specifications. The DA task was
administered with a three minute time limit and in a test-like atmos~

phere. However, it is proposed that in the present study which used

college students, a play-like atmosphere was not necessary in order to
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to obtain free association behavior. The classroom atmosphere in which
the DA task wag administered was a familisr setting to college students
w?o participate in similar situations most daye of their college career.
In contrast, Wallach and Kogan used a sample of elementary school child-
dren in which the average age was ten years. Here a play-like atmos-
phere was probably crucial since these children have had relatively few
experiences with test taking, and most likely would be inhibited by a
formal testing situation.

Finally, the use of a three minute time limit is supported by a
recent study (Philbrook, 1966) which also used a free association task,
and a college sample. Here a ten minute time limit was placed on the
association tasgk and Sg were asked to mark their responses at 30 second
intervals. The results revealed a high correlation between the first
three minutes of the association period and all succeeding periods up
to ten minutes in terms of both number of responses and response unique-
ness. As well, when the task was correlated with RAT scores, no rela-
tionship resulted between number of response; on the association task,
and RAT performance; and a slight positive tendency was evidenced be-
tveen response commonality and performance on the RAT. Again, however,
the taek was administered in a classroom situation.

It is felt that the DA task of the present study adequately meets
Wallach and Kogan's criticisms aé didivergent measure and is similar to
the divergent tasks used by both Guilford, and Getzels and Jackson. As
well, it might be pointed out that in the free assoclation task used by
Mednick, Mednick, and Jung (1964) a time limit of two minutes was used
although a longer time period was advised, This suggests that the asso~

ciation situation which Mednick proposed in his hypothetical curves was
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not necessarily one without time limits.

Future Research

The present study leaves many problems unsolved, opening possible
new areas for research. The development of the CA task has suggested
that with similar methods, and a careful selection of the items, a more
reliable CA task can be developed in the future. Itas significant corre-
lation with the RAT measure, despite ite low reliability, is encouraging
and suggests that such a test may provide a useful instrument in future
studies investigating associative behavior. As well, the high reliability
of the Blanks (B) score and the Hypotheses (H) score, and yet their lack
of relationship with the other associative measures, provides another
possible area of research, and suggests additional scores should be de-
vised for the task, This is particularly true in the case of the RAT test
which correlates with neither the B or H score. This suggests that if
a score for perseveration had been taken on the CA task, that this would
have related highly to performance on the RAT.

A second interesting agpect of the study involves the frequenct sex
differences found in the relationships between SAT performance and the
associative tasks. The results reveal that verbial ability, as indicated
by the SAT, is significantly related to the Error Score (ES) of the CA
tasks, and the Commonality (C) score and Total Response (TR) score of
the DA task for women but not men., In contrast, there is a positive ten-
dency for the two scores to be related for women. Further research with
gex differences and associative behavior might clarify some of these find-
ings.

Finally, the study as a whble reopens the question of the relation-
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ship batween the divergent and comvergent processes and intelligence.

The present study indicates that thesze associative dehoviore are sepa-
rata from one ancther, but that beth are related to verbal ability on

the SAT. In the Wallach and Kogon (19635) study, no correlation results
between divergent associative tasks and various tests of intelligence.
The same contradictions are reported in nom-associative measures of
divergent and convergent behavioyr. In a recent study Clark, Veldman,

and Thorpe (1965) report no relationship between divergent and conver-
gent tests,fburt find that the divergent tasks are relatod to aeparate
teste for verbal facility, Here the California Teat of Mental Maturity,
an 1.3, test, is used as the converpgent measure, and three of Guilford's
tests {Consequences, Common Situations, and Seeing Problems: see Table

1) as the divergent mesgures. This is in contradiction to two studies
by Cline, Richards, and FNeedhom (1962), and Cline, Richards, and Abe (1963)
which report low positive and pignificant reistionships between the Cali-
fornin Tost of Mental Maturity and several of Guilford'’s divergent

tasks (i.0. Consequencas, Common Situatfomz, Seeing Problems, Controlled
Angociatione, and Uses for Thinge). These contradictions suggest that
either the various measures being used involve different abilities, or
that the intellipence tests are mepsureg of different abilities. A
study £s needed which will specifically investigate the relationship be-
tween divergent measures, both apsocistive and non-ssgocistive, and vari-

ous ivtellipence teats.
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1.

2.

3.

4.

5.

ACOTTAGE
1. coay 017
2. woods . 028
3, beach »034
4., white . 048
5- home . 080.
6. house »148
7 . choesge . 160
8. (cottage)
SOLDIER
1. death 017
2. rifle .022
3. ssilor .051
4. boy . 057
5. man - 068
6. army .125
7. war 17
8. (moldier)
#HEALTH
1. slecp 017
2. satrong .034
3. wealth .048
4., sick . 051
5. happy  .080
€. good 148
7. sickness .205
8. (health)
MCITIZEN
1. people .017
2. flag 022
3. wvote 028
4., alien . 040
5. person .057
6. country- .074
7. man 125
8. (Cit izma)
*MEMORY
1. Thappy 017
2. pleasant ,025
3. past .028
4, dream 045
S. think 057
6. forget ,068
7. wmind 108
8. (memory)

6.

7.

8.

9.

10,

GROUP I

ACITY

1.
2.
3.
4.
5.
6.
7‘
8.

hone
crowded
big
streat
people
state
towu
(Cicy)

“MOON

1.

round
beams
glow
yellow
night
shine
stars
(moon)

*STREET

1.
2.
3.
4.
5.
ﬁ.
7.
8.

corner
sidewalk
walker
1ight
eity
car

road
(street)

*CREESE

1.

cut

ham
green
yellow
cake
crackers

-nouse

{cheege)

#STOMACH

1.
2.
30
4,
3.
6.
70
8.

# Items used in the final task

enpty
fat
organ
upset
paineg
foed
ache
(stomach)

017
.028
040
+031
.057
068
<211

017
* 028
040
051
. 080
. 085
.120

.017
,022
045
.031
.057
074
165

+017
.028
.040
045
.087
.091
.097

017
025
.034
040
051
177
<217

11.

12.

13,

14,

15.
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*CABBAGE
1. round ,017
2, steam .028
3, food .051
4. slaw .087
5. wvegetable,.068
6. lettuce .097
7. head 2131
8. (csbbage)

SUSTICE
1. scales 017
2. truth 034
3. right +040
4. ecourt 062
5. judge .091
6. law .188
7. peace $211
8. (justice)
#SQUARE
1. cormexy .017
2, town .028
3. Qﬁrk 034
4. rectangle.040
5. block 057
6. circle .09
7. vyound .302
8. (esquare)
“LIGHT
1. soft 017
2, darkness .022
3. lamp .040
4, bright .051
5. day +057
6. oun .062
7. dark .365
8. (light)
*EARTH
1. water .017
2. worm 028
3. round 040
4, world .051
5. s8ky 091
6. ground .108
7. dire 142
8. (Mrth)



16.

17.

18.

19.

#STOVE

cooking
kitchen
fire
heat
oven
pipe
hot
(stove)

SICENESS

pain
flu
cold
bed
il
death

‘health

(sick)

®HEAD

1.
2.
3.
4.
3.
6!
7.
8.

think
haxd
foot
body
face'
ghoulder
hair
{head)

*MOUNTAIN

1.
2,
3.
4.
5.
6.
7.
8.

trees
man
valley
toy
climb
hill
high

(mountain)

017
.028
+045
.080
«102
«160
» 200

§017
. 022
<040
074
2120
+160
251

017
028
. 040
. 068
.074
142

017
.028
+ 034
062
. 068
.148
177

66



1.

2.

3.

4.

3.

*CHATR
1. hard 022
2. leg .028
3 . arnm . 040
4, poft . 045
5., @esnt . 080
6. sit 171
7. table 274
8. {chair)
*STOMACH
1. empty 017
2. fat <025
3. orgsan 034
4, upsst 040
5 . pains " 051
6. food 177
7. ache 217
8. (stomach)
RIVER
1. Valley .017
2, ofean . 017
3. bed 022
4. red .034
5 + wide . 057
6. sptream 125
7. water 182
8, (river)
*COTTAGE
1. cozy 017
2. woods .028
3. beach 034
4. white .045
5. thome .080
6. house 148
7. echeese 160

8. (cottage)

SOLDIER

1. death 017
2. rifle .022
3. sailor .051
4. boy 087
5 ¢ AN . 068
6. army .125
7. war +«171

8. (soldier)

GROUP I
6. SHEALTH
1., aleep 017
2. strong .034
3. wealth .045
4. sick 051
5., Thappy . 080
6. good .148
7. sickness .20%
8. (health)
7. PRIEBST
1. preacher .017
2, wminister .028
3 « ™Man . N 0" 5
4, black » 062
3. father .074
6, Catholic .137
7. C:hnrt.‘;h 171
8. (priest)
8., *CITIZEN
& 1. people 017
2. flag 022
3. vote .028
4. alien 040
5. person .057
6. country .074
7. man +125
8. (citizen)
9. “MEMORY
1. Thappy . 017
2. pleassant .025
3. past .028
4 s drﬁm . OAS
5. think 057
6 . f ﬂrg‘t . 068
7. mind .108
8. (memory)
10. #*CITY
1. home .017'
2. crowded.040
3. big .081
4., street .057
3. people .057
6. state .068
7. towm .211
8. (city)

® JTtems uged In the final task

i1.

*MOON

67

1. rﬂ“nd

2.

beams

3. glow
4. yellow
5. night
6. shine
7. stars

8.

12,
1.
2.
3.
4,

(moon)

# . STREET

corner
sidevalk
walker
light
city
car

road
(street)

13. *CHEESE

1.
2
3.
4.
5.
6.
7.
8.

14.
1.
2.
3.
4.
5'
6.
7.
8.

15,
1.

22,

3.

'4'

3.

6.

7.

8.

cut

ham
green
yellow
cake
crackers
mouse
(cheese)

*CABBAGE

round
stesm
food
slsw
vegetable
lettuce
head
(cabbage)

ANGER

mad
hate
fear
rage
temper
red
flight
(anger)

SULT
028
LG40
-UBY
080
L0835
120

017
.022
(045
L351
i
165

Y7
028
G
LS
<057
081
087

.i}ﬁr?’
L45
51
057
L0560

"l’.”,.l

P

o A
e d 40

» 085
« OO
062
 Ghh
SO28

£17



16. SLEEP

1. relax 017
2. tired 022
3. comfort .034
4, deep . 040
5. awake 057
6- reat -EZO
7. bed ;128
8. (sleep)

17. OQCEBAN

1. £4sh 017
2, vast .022
3. fraﬁt 028
4, deep 034
5. salt . 040
6. blue 085
7. sea 120
8. {ocean)
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INSTRUCTIONS:

I have handed you beoklets in which you will write your answers.
You will notice that on each page there is a number and a blank space
for you to write your guess. The task is similar to the game of
“Pagsword”. I will give you 7 hints and you are to guess the common
vord that ties the 7 hints together. The hints will be praesented at
short intervals (10 sec.) one at a time on slides. The first hints
will be more remote or less related to the common word than the last
hints. Yourare to write & guess down a8 soon as you have one by the
number which corresponds to the hint on which you made the guess. 1f
on the next hint you should change your mind, write down your new guess.
However, if the next hint further convinces you that your first guess
was correct, then repeat your firat guess by writing it down again by
the next hint, You may change guesses as often as you wish but must
make only one guess to a blank. Your answer will not be counted as
correct, however, until you make a guess and maintain 1t until the end
of the series. I am interested in how soon or early in the series you
can guess the comon word and stick with 1t until the end of the series.
You will be given the opportunity to try a word dbefore the official task
beging., When you reach the end of your booklet turm it to the back side

and continue with the task.



APPENDIX C
ITEM ANALYSIS FPOR PILOT BUIMULY

Appendix C represents the informal {tem analysis for the pilot
convergent task. In each case the vertical lines represent the group
mean on the item, the horizontal line the group mean for the test. An
item was considered consistent if the majority of those 8s above the

mean for the item were alsc above the group nean for the test.
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Bigh

High

High

Bigh

Righ Low
*Cottage
10 1
{117.5)
2 9
(4.5)
Soldier
12 1
(117.5)
9 0
(5
*Health
10 1
(117.5)
3 8
(&)
*Citizen
7 2
(117.5)
4 9
(6)
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High Low
MWMemory
g 1
2 i0
(5)
*City
10 2
5 b
(7)
#Moon
8 3
g 7
(&)
.*'
Street
8 3
2 9
(6.5)




High

Low

Righ

Lovw

High

High

Low

High

High Low High
*Chease *Square
10 1 10
(117.3)
1 10 9
(6) )]
Sedmach *Liaht
8 4 5
{117.5)
3 7 s
(4) (8
* Cabbage *Earth
8 3 8
(117.5)
2 9 2
(6) (3)
Justice #Stove
5 6 8
(117.5) -
5 & 4
(3 ()]
8ick *Head
i¢ 1 8
10 1 5
(2) (8)




High Low

*Mountain
High 8 2
Low 2 ]

*Items used in main study

(5)
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High

High

High

Bigh

Low

GROUP II

)

High Low
*Chair
10 2
(95.6)
4 10
(4)
#Stomach
13 o
(95.6)
5 8
3
River
7 6
(95.6)
6 7
(3)
' Cottage
10 3
(95.6)
3 9
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Righ Low
#Soldier
8 5
6 7
4)
*HBealth
11 2
2 11
(3)
Priest
9 5
4 8
(5)
*Citizen
9 2
5 10
%)




High Low
*Memor
High 9 &
(95.6)
Low 4 9
(4)
acity
High 8 4
(95.6)
Low 3 9
(3.5)
*Hoon
High 8 4
(95.6)_
Low 4 10
(6.5)
*Street
Bigh 8 5
(95.6)
Low & 9
{3.5)
Ocean
(11) (2)
(12) &)
2

& Items used in main study
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Bigh Low
#Cheege
12 4
&4 6
(4}
*Cabbage
11 2
5 8
(3)
*Anger
8 5
5 8
(7.5
#Sleep
11 2
12 1
(4)
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1.
2.
3.
4.
3.
6.
7.
8.
9.

SLEEP
CHEESE
MOON
COTTAGE
CITIZEN
STREET
HEAD
MEMORY
STOVE

10. SQUARE

11 . MOUNTAIN

12,LICHT

13.CHAIR

14.EARTH

15.HEALTH

16.CITY

17.8TOMACH

18,CABBACE
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INSTRUCTIONS:

You will be given a key word and your are to write down as mauy other
words which the key word brings to mind as you can. These other words which
you write down may be things, places, or events as long as they are single
wordg., For example, think of the word KING., Some of the words which KING
might bring to mind are written below:

QUEEN
RULER
KINGDOM
IMPERIAL
KINGFISH

No one is exmpeceted to £111 4n all the spaces on 2 page, but write as
many words ag you can which ecach key word calls to mind. Be sure to
think back to the key word after each word you write down because the test
is to see how many other words the key word makee you think of. A good
way ta do thie is to repeat the key word over to yourself as you write,
Plesse f£1{11 in a column from top to bottom before going om to the next
columm. If you run out of space on the front of your paper turn it to the
back., Time will be called at the end of 3 minutes for each word. If you
run out of rsepomses before the 3 minute period ends put your pencil down

and wait until instructions are given to continue. DO NOT TURN THE PAGE

to the next word until instructions are given to 4o so.



APPENDIX G
FREQUENCY COUNT POR DIVERGENT TASK RESPONSES

The percentages for the following frequency count were
obtained by dividing the frequency each response cecurred by
the N of 84.
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AIR

AIRCONDITIONER

ALUHMINUM
AMMONTA
ATTIC
AWNING
BALL
BARS
BAT
BATHROOM
BAY
BEDROCHM
BIG
BIRD
BLIND
BLUE
BOAT
BOX

BOY
BREAK
BREEZE
BRIGET
BROKEN
BUILDING
CAR

.15
LE
.02
.02
«05
. 04
.02
.02
»02
+02
.04
12
.05
.02
.02
32
.02
04
.11
.02
»30
.13
+02
.32
.08

«25

CASEMENT
CEILING
CHILDREN
CHURCH
CLEAN
CLEANER
CLEAR
CLIMB
CLOSE
CLOSED
CLOUDED
COLD
COLOR
COLORED
CORNER
COUNTRY
CRACK
CRACKED
CRASH
CURTAIN
cuT
DARK
DIRT
DIRTY
DISPLAY

WINDOW

.02
«02
.02
.05
24
.08
+33
03
«19
.31
02
.06
.02
.07
.02
.02
.06
«s 06
«02
<60
.08
+ 04
.02
.26
.05

DOOR
DORMER
DOWN
DRAFT
DRAPE
DREAM
ESCAPE
EYE
FAN
FIELD
FIXED
FLOWERS

FLOWERPOTS

FOGGY
FRAGILE
FRAME
FROST
GLASS
GRASS

GREENHOUSE

HANDLE
HOLE
HOME
HOUSE

IKQIDE
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57
.05
.02
.06
.21
.01
.03
.02
.07
.02
02
+04
01
.05
.02
27
.05
.96
.05
.02
.02
.07
04
+30



JUMP
KITCHEN
LANDSCAPE
LARGE
LATCH
LATTICR
LEDGE
LIGHT
LITTLE
LOCK
LOCKED
LOOK
LOUVRE
MIRROR
MORNING
MOUNTAINS
OCRAN
OPAQUE
OPEN
OPENING
ouT
OUTDOORS
OUTBIDE
OVALS
PAIN
PAINT
PAINTED

.02
.02
.05
.06
.06
.02
.11
«37
.02
.21
.04
.36
.02
«07
.02
»02
.02
.02
.70
.14
04
-04
«23
.02
.04
.02
<01

PANE
PAPER
PEOPLE
PICIURE
PLANE
PLART
PLASTIC
PORTHOLD
PRETTY
PROTECTION
PUSH
PUTTY
RAIN
RAISE
RECTANGLE
REFLECT
REFLECTION
ROD

ROOM
ROUND
SASH
SCENE
SCENERY
BCREEN
SEA

SEAT

SEE

.75
.02
02
42
02
.02
.03
.05
.02
.04
02
«05
+12
.02
.07
01
01
.02
.15
.04
<19
.02
.04
29
.01
.11
.43

SBADE
SEATTER
SHINY
SHOP
SHOPPING
SHUT
SHUTTER
SIGHT
SILL

SKY
SLIDING
SMALL
SMASH
SNOW
SQUARE
STAIRED
BTAIREDGLASS
STORE
STORM
STUCK
SUN
SUNLIGHT
SURNY
SUNSHINE
TABLE
THERMAL
THOUGH

89
+45
.02
.02
08
.06
W14
.21
.08
.58
+10
.02
.04
.02
+05
.18
.10

+11
+12
.04
.07
+02
.04
11
.02
.02
.05



THROW
TRAIN

" TRANSLUSCENT

TREE
TROUELE
up

VENETIANBLINDS

VENTILATES
VIEW
VISION
WALL

WASH
WASHER
WATCH
WAVE

WELL

WIDE

WIND
WINDEX
WINDSHIELD
WIPER

WOOD

WORLD

YARD

<04
+06
.05
»23
+11
.02
04
.02
.02
«36
.04
14
.15
.13
02
.02
.04
<04
.02
.15
.02
07
.13
02
+04
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ACEE
ANKLE
APPENDAGE
ARCH

ARM
ATHELEYES
ATHELETESFOOT
BALL
BALLET
BARE
BAREFOOT
BASE
BATH

BED

BIG

BILL
BLACK
BLACKFOOT
BLISTER
BODY

BOTTOM
BRIDGE

BROKER

.02
.61

«3?7
.07

18

.02
51
.02
06
02
.12
.02
.05
.07
07

.04

01
.10
.13
.21
+37
«13
.02
.05

FOOT

BURION
CALLOUS
CLUB
CORNS
CO8T
Ut
CRAMP
DANCE
DIRT
DANCING
DISTANCE
DOCTOR
FAT
FEET
FINGER
FIVE
FLAT
PLOOR
FOOTBALL
POOTPRINT
GAME
cour
GRASS
GROUND
HAIR

.10
.10
.12
.02
.08
.05
.08
.05
«22
.02
«07
04
.13
.02
.02
«12
05
«27
.04
.02
.02
.04
.04
«05

HEAD

HEEL

‘HEIGHT

HIGH
HIKE
HILL
HOOY
HOP
HOSE
HOT
HURT
INCH
INJURY
INSTEP
JOINT

KICK
KNEE
LACE
LARGE
LEAP"
LEATHER
LEG

.37
A3
.02
49
.01
.02
.02
.06
.03
.06
04
«06
+05
51
.05

.06
.18
«62
.07
04
02
.02
.02
«63
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LIMB
LOAFER
LOCKER
LONG
LOOSE
MAGNITUDE
HMAN
MARCH
MEASURE

MEASUREMENT
METATARSALS

METER
MILE
MOUNTAIR
MOUTH
MOVE
MUSCLE
RAIL
NARROW
PAD
PAIN
PAIR
PATH
PAW

PEDAL
PHALANGES

.07
.04
.0h
OB
<04
01
.04

.21
+06
«035
«08
+15
.02
.08
02
« 04
.18
.02
02
.04
.02
02
.06
.04
07
.06

PIRK
POETRY
POUND
POWDER
PRETTY
PRINT
RACE
REST
RULER
RUN
RUNNER

‘SANDALS

SHIN
SHOE
SHORT
SBUFFLE
SIDEWALK
SIZE
SKIN
SK1P
SLIPPER
SMALL
SMELL
SOCCER
80CK
8S0¥T
SOLDIER
SOLE

02
.02
.02
.05
01
.05
17

.04
.05
.08
.85
.02
.02
.15
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SORE 07
SPIKE 02
SPRAIN .01
SPRINT .02
SQUARE .04
STAIR .02
STAMP + 04
BTAND .28
STEP . 24
STICK .02
STOCKING .18
STOMP «02
STOOL .06
STREET .02
STROLL 02
$TUB .04
BTUMBLE 04
SUPPORT .07
TARSALS 06
TENDONS .04
THIGHS .02
TIRED .03
TOENAIL .19
TOES .93
Top .04
TRACK .06
TRAVEL .04
TRAVERSARCH. 02



TRIP
TWELVE

VEIN
WALR

WIDE
WIGGLE
WRINELED
YARD

.04
07
+03
.02
«82
.03

.02

04
.02
.02

.44
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AIRPORCE
AIRPLENE
AMERICA
AMERICAN
ARMOR
ARMS
ARMY
ARTILLERY
ATTACK
AWOL
BARRACKS
BASE
BATALLION
BATTLE
BAYOWET
BERET
BLACK
BLOOD
BOATS
BOMB(S)
BOOT
BOY(8)
BRASS
BRAVE
BRAVERY

.10
.07
.02
» 06
+07
04
+ 76
.08
.11
04
«13
11
<12
+23
.13
.23
.02
.11
.06
+13
«23
»20
+ 06
17
.03

SOLDIER
BROTHER .04
BUGLE 02
BULLET .11
BUNK .02
CADET .02
CALVERY .06
camp .14
CANNOR .05
CANTEEN .06
CAPTAIN .07
CAPTURE .04
CARERR .08
CHARGE .02
CHINA .02
COLD .02
COLONEL .04
COMBAT .24
COMMAND .12
COMMANDER .06
COMMANDO .02
COMMISSARY. 01
COMMUNISM .01
COMPANY .07
CORPORAL .06
CORPS" .04

COUNTRY
COURAGE
COURAGEOUS
COWARD
CuBA
DANGER
DEAD
DEATH
DEFEAT
DEFEND
DEFENSE
DESTROY
DIE

DIRT
DISCIPLINE
DITCH
DIVISION
DRAFT
DRAFTED
PRILL
DRUM

DUTY
EICBTEER
ENEMY
ENGAGEMENT

94

14
.05
.06
05
.02
.02
.02
.07
+26
« 04
.05
.06
«29
04
.04
02
.04
«30
.04
»13
02
07
.02
.11
.02




























































