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ABSTRACT

THE EFFECTS OF LACK OF FORMAL SCHOOL EXPERIENCE ON
PERFORMANCE ON TESTS OF CREATIVE THINKING

by Milton C. Hillery

This study attempted to test a number of hypotheses relating
to the differential performance of two major groups of elementary

school children on tests of creative thinking.

The rationale developed from the related literature focused
upon formal school experience as a suppressant of creative develop-

ment.

The two major groups tested consisted of children from Freedom
Schools in Prince Edward County, Virginia and subjects taken from
the elementary schools of Jackson, Michigan. At the time of testing
the public schools in Virginia had been closed for five years.

The Virginia sample group consisted of four sub-groups based
on age and grade level: (1) Grade 1 - children who essentially had
not missed any formal school experience (kindergarten excepted);
(2) Grade 4 - children who had missed three years and were in their
first year of school; (3) Grade 6 - children who had been in school
one year, out four years, and in their second year of school; and
(4) Grade 8 -~ students who had been in school three years, out four

years, and in their fourth year of school.

The Michigan sample group was also subdivided into four groups
based on age and grade-level identical to those groups in Virginia.
However, the Michigan children had had the normal number of years of

formal school experience implied by their grade level status.

The criterion measures for creative thinking used were the
four tasks of the Minnesota Test of Creative Thinking, Abbreviated
Form VII, developed by E. P. Torrance of the University of Minnesota.
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Two of the tasks are categorized as nonverbal ("Incomplete Figures'
and "Circles") while the other two are verbal tasks ("Product Im-

provement" and "Unusual Uses").

Five basic scores were generated by the scoring process: (1)
fluency, number of responses; (2) flexibility, number of different
ideas represented by the responses; (3) originality, the relative
novelty or uniqueness of the responses; (4) elaboration, the number
of details or embellishments added to the original response, and
(5) total score, the sum of the above four scale scores. The analysis
was done on these five scores, computed separately for the verbal and

nonverbal tasks.

The two sample groups were assumed to be comparable except for
differences in amount of formal schooling. The purpose of the analysis
was to determine whether there were detectable differences between the
two groups on the criterion measures. An analysis of variance design
was used to achieve these objectives. The design is that of a five
factor repeated measure design with two of the factors comprising the
repeated measures. The independent factors of county (Virginia,
Michigan), sex, and age are completely crossed as are the repeated
measures of scale and form (verbal and nonverbal). This results in

a 2x2x4x4x2 design.

The major hypotheses dealt with performance differences between
the Virginia and Michigan samples collectively and at each age or grade
level, Additional hypotheses dealt with related factors such as age or
sex, that might differentially affect performance.

The study also contained several secondary analyses and dis-
cussion; among these are an analysis of the relationship between 1.Q.
and Creativity test scores,
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To summarize the major conclusions it can be stated that those
children who had normal school experience, in terms of numbers of
years of continuous schooling, did better on tests of creativity
than did those children whose schooling had been delayed or inter-
rupted for varying amounts of time. The differences between the two
major populations were not large, and not even significant for the
overall population. Beyond this fact, the results of the secondary
analyses and other observations indicate that much of the differences
in performance are a consequence of secondary or indirect effects of

schooling, e.g., I.Q., vocabulary, pencil manipulation, etc.

The one general conclusion that would seem most warranted from
the results of this study would be that the evidence indicates that
in the given situation formal schooling has little, if any, direct
positive effect on creative thinking, as measured by the tests utilized.
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Chapter 1 - Introduction

Statement of Problem

The purpose of this study is to assess the effect of lack of for-
mal schooling upon performance on certain cognitive tasks generally
labeled "creative,"

The last five to ten years have witnessed an increased concern
for the phenomenon labeled as "creativity." This increase has been
demonstrated in part by the increase in numbers of publications on
the subject in the professional journals of psychology and education,
and also in the heightened concern of educators as to the role crea-
tive thinking, its development, or its maintenance should play in
curricular decisions. The literature has failed to provide a clear
cut definition of just what "creativity" is, or how such a trait can
be measured, However, this same literature has been quite consistent
in depicting the general process of formal schooling, characteristic
of American society, as a suppressant of both creative development
and creative productivity. (Anderson, 1961; Torrance, 1952a, 1963b,
1963c; Schachtel, 1959; Getsels and Jackson, 19603 Rugg, 19633 Drews,
1961; Wolfe, 1960; Gram, 1963; Barron, 1955; and Getszels, 1964,)
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These accusations have spurred many educators to examine the
relative effects of different situational variables on various
manifestations of creative behavior., To do this the examiners have
generally varied significant aspects of the educative process for
one group and held the process constant for another, and then com=-
pared the two groups on the basis of some form of assessment of
creative gain, A more thorough test of the position that formal
school experiences are a deterrent or suppressant of creative
development and productivity could be achieved by comparing stu-
dents who have not been exposed to formal schooling for a signifi-
cant period of time with those who have had the normal exposure.
Such a comparison is the purpose of this study.

With the American vision of universal education having become
more a reality than a dream, the opportunity to locate and assess
a group not exposed to formal schooling is virtually non-existent,
Such individuals are limited to a relatively isolated few in any
given school area and are generally characterized by highly a-
typical traits which would confound any results obtained. One of
the few opportunities to make such a comparison was presented as
a consequence of the events in Prince Edward County, Virginia., A
majority of the Negro students of this county did not have an op-
portunity for formal educational experiences as a result of the
closing of the public schools. This population then provides a
saniple for comparison with a group whose involvement in formal
schooling has been continuous and uninterrupted.

Objectives

The specific objectives of this study can best be expressed by
an indication of the nature of the hypotheses to be tested. To facil-
itate this preview of the hypotheses it is necessary to specify briefly
the characteristics of the samples to be tested. Each sample group is
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composed of four sub-groups distinguished by age; 6, 9, 11 and
13 year olds. (Or grade levels 1, 4, 6 and 8,) The Prince
Edward County gample contains children who, according to their
age level have missed three or four years of formal school ex-
perience, with the exception of the six year olds. The second
sample, taken from the school population of Jackson, Michigan,
is composed of children who have had the normal number of years
of formal school experience for their age.

The hypotheses to ba tested predict that, in general, the
Prince Edward County samples will obtain significantly higher
scores on the creative tasks than the Michigan sample.
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Chapter 2 - Review of the Literature

General Theoretical Considerations

A major problem confronting those who seek to study the phen-
omenon of creativity is that of definition., The question of appro-
priate criteria for labeling something creative is as yet unresolved,

as the following comment illustrates:

A striking feature of the literature on creativity

is the diversity of interests, motives, and approaches
characteristic of the many investigators. Creativity
has been viewed as a normally distributed trait, an
aptitude of life., It has been described as that which
is seen in all children, but few adults. It has been
described in fine arts, or new thoughts., Creativity
has been described as being caused by self-actualiza-
tion and by sublimation and restitution of destructive
impulses. Clearly there is a need for organization
and integration within the psychological study of cre-
ativity. What are the many investigators studying?
How are they studying it? Four contemporarv emphases
are apparent: products, process, measurement, and per-
sonality. (Golann, 1963, p. 548)

These emphases or combinations of them are a basic determinant
of any individual definition of creativity. Another such determinant

-4 -
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would be the basic theoretical source of the conception of creativ-
ity. Common examples of such theoretical sources would include:
traditional logic, associationism, Gestalt theory, psychoanalytical
and Neo-Freudian conceptions, "dynamic perception" theory, non-
Freudian personality theory, and psychological traits theory, to
name several, These different theoretical sources and the various
psychological approaches to the construct of creativity indicate the
complexity of the task of finding a commonly accepted definition of
creativity,

The task of empirically studying creative behavior requires some
form of measurement which precludes an operational definition of
creativity as a function of the assessment techniques utilized. This
operational definition must serve as a transition from the theoreti-
cal consideration or definition to the applied rationale of the mea-
surement devices, This operational definition and related rationale
will be discussed in relation to the description of the measurement
tasks in Chapter Three, The theoretical conception employed, in
addition to generating the operational definition, also becomes the
focal point for considering the relevant literature.

To establish this focal point this study utilizes definitions
selacted from the hundreds that exist in the literature. The first
of these has been offered by I. A, Taylor (1959) who proposed five
levels of creativity. This definition was developed by analyszing
over 100 different definitions of creativity. The following repre-
sents a summary of this definition made by Golann (1963):

Expressive creativity is most fundamental, according

to Taylor, involving independent expression where
skills, originality, and the quality of the product
are unimportant. Spontaneity and freedom are appar-
ent from which later creative talents develop. Indi-
viduals proceed from the expressive to the productive
level of creativity when skills are developed to pro-
duce finished works. The product is creative in that

a nev level of accomplishment is reached by the person
though the product may not be stylistically discernible
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from the work of others. Inventive creativity is
operative wvhen ingenuity is displayed. This level
involves flexibility in perceiving new and unusual
relationships between previously separate parts.

It does not contribute to new ideas but to new uses
of old parts. Innovative creativity requires strong
abstract conceptualizing skill and is seen when ba-
sic foundation principles are sufficiently under-
stood so as to allow improvement through modifica-
tion. The highest form of creativity is emergentive
creativity, which involves the conception of an en-
tirely new principle at a most fundamental and ab-
stract level, (pp. 550-551)

This definition seems to synthesize the breach between the product-
oriented investigation of creativity and the orientation focused on
analysis of processes involved in creative thinking or production.
This synthesis is on the basis of developmental levels of creativity
as reflected in Taylor's five levels. This synthesis is significant
because if the nature of the development of creative capacity is to
be investigated, some means of assessing development at the first
two levels is desirable, and yet unattainable through a tradition-
ally product—-oriented approach, The problem becomes one of assess-
ing behavior in such a way as to be able to make inferences as to
the extent or degree of capacity present in any given individual,

Such assessment efforts have largely been made possible through
the work of J, P, Guilford and E, Paul Torrance. The work of both
of these men has been based on the assumption that creativity can
most productively be viewed as the outcome of a combination of psy-
chological traits. Guilford has proceeded in an attempt to demon-
strate the presence of such traits through factor analysis and both
Guilford and Torrance have developed instruments to measure perfor-
mance on tasks related to these traits,

The following represents a summary of the traits that Guilford
believes to be related to creativity and the measuring devices he
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has utilized to assess these traits. The similarity of these traits
and tasks to the first three levels of creativity defined by Taylor

is significant,

The traits Guilford relates to creativity (Guilford, 1956, 1957,
1959a, 1959b, 1959¢; Guilford, Kettner, and Christensen, 1954, 1956)
are described as: ability to see problems, fluency of thinking
(both the factors of word fluency and ideational fluency), flexi-
bility of thinking (both the factors of spontaneous flexibility and
adaptive flexibility), originality, redefinition, and elaboration,
Golann (1963) has summarized from the above works of Guilford, et
al,, the following tasks as characteristic of the measuring devices
designed or adapted to assess these traits:

Very briefly described, his tests require individuals
to state defects or deficiencies in common implements
or institutions; to produce words containing a speci-
fied letter or combination of letters; to produce in
a limited time as many synonyms as they can for a
stimulus word; to produce phrases or sentences; to
name objects with certain properties (for example ob-
jects that are hard, white, and edible); or to give
various uses for a common object. (p. 553)

Torrance (1962) the author of the creative tasks this study will use,
has defined creative thinking:

«e¢88 the process of sensing gaps or disturbing,
missing elements; forming ideas or hypotheses con-
cerning them; testing these hypotheses; and com-
municating the results, possibly modifying and re-
testing the hypotheses. (p. 16)

Torrance continues:

In accepting this kind of definition of creativity,

a variety of kinds of behavior are included. It is
my opinion that we must continue to do this. By
this, it is not meant that we should try to represent



all of these abilities and/or behaviors by any
single index, Neither does it mean that we are
now ready to establish a set of discreet abilities
or pure factors. (p. 17)

These definitions and concepts then are the base of the theo-
retical construct of creativity and its component traits which
will be investigated in this study.

There is a large body of theoretical and empirical literature
which analyzes the determinants of creative behavior, as defined
by Taylor, Torrance and Guilford, The rationale for the hypotheses
suggested in Chapter One derives from that literature. For con-
venience these determinants can be divided into two major categories,
although there is considerable overlap between them. The first of
these is school experience as represented by both the objectives
and the methods of formal schooling. These are perceived generally
as detrimental to creative development and expression, The second
category represents a more general societal force, the very process
of socialization., A variety of evidence can be cited to show that
a significant proportion of what is done in the name of "preparing
individuals to fit into their role in society" is detrimental to
creative development and expression. The formal process of educa-
tion is one of the major socializing institutions in our society
and it would seem logical to conclude that the pressures exerted by
this institution would be significantly less for those whose involve-
ment in formal school experiences had been limited.

Effects of Socialization Process

The first considerations are the general, or more pervasive,
factors of the socialization process. Harold Anderson (1961) has
described and distinguished between the "Open System" and the
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"Closed System", within which an individual interacts with his
environment. The "Open System”, which is conducive to creative
expression and development, is characteristic of infancy and
early childhood. During this time a child confronts more and
more frequently a system of environmental demands, taboos,
socializing and enculturating proceases which transform his re-
lation to his environment into a "Closed System," which i{s not
conducive to creative expression. Anderson depicts exposure to
a school curriculum, which is preponderantly a "Closed System,"
as a major force of the transformation process. Torrance (1962a)
has pointed out that society in general, is "downright savage"
towards creative thinkers, especially when they are young. He
points out that the high degree to which school administrators
and teachers are coercive and emphatic in the establishment of
behavioral norms is a function of societal expectations and
pressures,

Across all theoretical descriptions of the creative process
there is marked emphasis upon avoidance of rubricizing and
stress upon perceiving phenomena in their unique concrete total-
ity rather than in stereotypes or cliches, of seeing beyond the
familiar or conventional interrelationships of experience and
phenomena and perceiving new relationships. Schachtel (1959)
has noted that cultures vary in the degree to which they impose
ct‘rcotypcl on experiences and memory, and states that Western
civilization in the last one hundred years, has been character-
ized by imposing conventional schematization on experience and
memory at an accelerated rate.

The need for social relationship has manifested itself in
American Society to such a degree that anthropologists refer to
our society as the most peer-oriented culture in the world. The
references to the inhibiting effects of peer pressure on creative
expression are numerous in the literature. Torrance (1962a, 1963b)



has empirically demonstrated the inhibitory effect on pre-identi-
fied creative thinkers by peer pressures in group problem-solving
experiments, In addition he has shown the intensity of the group's
rejection of both the ideas of the creative individual and of the
individual himself., Yamamoto (1960) has demonstrated the same
tendency and has shown how sociometric choice of creative indi-
viduals decreases with age as more and more weight is placed on
the "social” evaluation of behavior.

Torrance (1963a) reports that students and investigators
of creative development have observed a crucial fourth grade
slump and a less severe, but still significant slump, at the time
of grade seven., Torrance has documented this observation with
creative thinking tests. Although there are numerous causal fac-
tors involved in each of these slumps, a major cause is the
heightened concern at these ages for conformity to different types
of peer pressures at different ages. Therefore many young people
give up their creative pursuits for conventional involvements. By
finding no similar discontinuities in the task performance of
children of other cultures and societies Torrance has identified
these developmental discontinuities in American culture as man-
made: the product of cultural forces.

Another reason for the "fourth grade slump" has been posited by
Torrance (1963b, 1963c). This factor is one of proper sex-role
behavior. McKianon (1962), Barron (1955), among others, have dem-
onstrated in various ways that creative people do not conform to
stereotyped cultural sex-roles, and these authors describe such
conforming as a hindrance to creative expression.

Another strong cultural or societal attitude which is sup-
pressive of creative expression or development is the attitude mani-
fest towards divergency. Once even leading thinkers themselves
believed "genius" and "madness" to be closely associated. Although



these notions have been discredited, somehow the belief has per-
sisted that any divergence from normalacy is unhealthy, and is to
be corrected at all costs. Despite the increasing prevalance of
theories of psychotherapy which stress self-fulfillment and
creative living, divergency from the norm is still regarded with
suspicion, Parents prefer having their children "well adjusted,"
rather than "different." Torrance (1962a) analyzing imaginative
stories composed by elementary school children, concludes that
they are taught very early that divergent characteristics or be-
havior are signs of mental illness.

Another normal aspect of childhood thinking, fantasy, is
also a target for early elimination in our society. Although the
relationship between fantasy and creativity varies significantly
according to theoretical positions, Torrance (1963b) has cautioned
that we need to keep fantasy alive until the child's mental devel-
opment is such that he can engage in realistic creative thinking.
The parental and societal pressures against fantasy are currently
not timed harmoniously with this goal. Testing of first and second
graders has indicated that many children with impoverished imagina-
tions have been subjected to some rather vigorous and stern efforts
to eliminate fantasy too early. (Torrance 1963b)

Earlier reference was made to Schachtel's (1959) comments on
th‘ high degree of conventionalizing of experience and memory sche-
mata in Western Civilization. At this point it is necessary to con-
sider the consequences of this in more detail. Schachtel's notions
give us a general description of the effects of socialization., The
various factors discussed above, each in their own way, contribute
to this general effect, Schachtel points out that:

No greater change in the needs of man occurs than
that which takes place between early childhood and
adulthood, Into this change have gone all the deci-
sive formative influences of the culture transmitted
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by the parents, laying the fundament of the trans-
formation into the grown-up, 'useful' member of
society from the little heathen, who is helpless
but as yet sees nothing wrong with following the
pleasure principle completely and immediately and
who has an insatiable curiosity and capacity for
experience. (p. 284)

It should be noted that just such an insatiable curiosity and cap-
acity for experience are commonly held to be necessary for any
degree of creative expression., But, as Schachtel points out:

In the course of later childhood, adolescence, and
adult life, perception and experience themselves
develop increasingly into the rubber stamps of con-
ventional cliches. The capacity to see and feel
vhat is there gives way to the tendency to see and
feel what one expects to see and feel because every-
body else does. Experience increasingly assumes the
form of the cliche under which it will be recalled
because this cliche is what conventionally is remem-
bered by others. This is not the remembered situa-
tion itself, but the words which are customarily
used to indicate this situation and the reactions
which it is supposed to evoke. (p. 288)

Rugg (1963) has also called attention to this attribute of devel-
opment, using the concept of stereotyped perception.

Both Rugg and Schachtel have emphasized the role of language
development as an implement for the enculturation of memory and
experience. This is of particular significance for this paper
since a major emphasis during early years of the formal educative

process is language development,

Schachtel (1959) points out that language is the major form
or determinant of the memory schemata and has an obscuring function.
Even the adult encounters the problem of the incompatibility of
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of experience with language and the consequent forgetting or dis-
tortion of experience by the cliches of language.

It is chiefly during the period of early child-
hood that the quality of the world around him
changes for the growing child from a place where
everything is new and to be explored — to be
tasted, smelled, touched and handled, wondered
about and marveled at — to a place where every-
thing either has received a name and a label or
is potentially capable of being 'explained’' by
such a label, a process which will be systemati-
cally pursued in school. No experience, no ob-
ject, perceived with the quality of freshness,
of something wonderful, can be preserved and re-
called by the conventional concept of that ob-
ject as designated in its conventional name in
language. (p. 293)

It would seem obvious that Schachtel, along with many others,
finds education guilty of failing to sustain or develop the de-
sirable qualities of childhood. He refers to the curious, spon-
taneous, pleasure seeking child clashing with the repressive, con-
ventionalized, pleasure forbidding culture in a "battle" called
education, a battle in which the child is always the loser.

Effects of Formal School Experience

Why must the child or his creative expression be the loser in
this clash called education? What are the conditions specific to
the formal educative process that have resulted in current litera-
ture leveling such a widespread accusation that education is a sup~-
pressant of creative expression and development?

One way of attempting to answer this question is simply to
evaluate the schools' role with respect to the conditions just dis-
cussed, conditions at:.ributed to the pervasive influence of culture
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and society. These conditions would include such factors as
premature attempts to eliminate fantasy, restrictions of curi-
osity, overemphasis or misplaced emphasis on sex roles, over-
emphasis on prevention of failure and mistakes, and misplaced
or mistimed emphasis of certain types of verbal skills, At
best American education can be characterized as doing little
to actively foster or sustain creative thinking. At worst

the schools can be accused of actively fostering and strength-

ening the conditions out of which these obstacles emerge.

Earlier the authoritarian nature of our culture and society
was alluded to as a suppressant of creativity. This is particu-
larly manifest in the objectives and methods of formal educa-
tion. Anderson (1961), Torrance (1963a), and Schachtel (1959)
have all referred to the creative process as the natural way of
learning. Torrance points out that man prefers to learn by ex-
ploring, manipulating, questioning, experimenting, risking, test-
ing, and modifying ideas., Yet we have habitually insisted that
people learn by authority, using the rationale that learning this
way is more efficient and more economical. Torrance (1963b) places

part of the blame on teacher training practices.

Colleges and universities are still teaching only
the psychology of learning, almost never the psy-
chology of thinking. Teachers of the near future
are still being taught only how to construct tests
to assess vhat pupils learn, almost never to de-
termine what pupils can do with what they learn,

(p. 4)

Anderson (1961) has depicted the "closed system" of education as
concerned with memorizing facts, formulas, and beliefs, and the
acquiring and storing of information. Such information may be
well verified scientific findings, or may easily be biases, pre-
judices, or superstitions. Schachtel (1959) has described the



developmental conflict of natural learning processes and educa-
tion's role in the following way:

It is safe to assume that early childhood is the
period of human life which is richest in experience.
Everything is new to the newborn child., His gradual
grasp of his environment and of the world around him
are discoveries which, in experimental scope and
quality, go far beyond any discovery that the most
adventurous and daring explorer will ever make in
his adult life. No Columbus, no Marco Polo has ever
seen stranger and more fascinating and thoroughly
absorbing sights than the child that learns to per-
ceive, to taste, to smell, to touch, to hear and see,
and to use his body, his senses, and his mind. No
wonder that the child shows an insatiable curiosity.
He has the whole world to discover, Education and
learning, while on the one hand furthering this pro-
cess of discovery, on the other hand gradually break
and finally stop it completely. There are relatively
few adults who are fortunate enough to have retained
something of the child's curiosity, his capacity for
questioning and for wondering. The average adult
'knows all the answers.' Which is exactly why he
will never know even a single answer. He has ceased
to wonder, to discover, He knows his way around, and
it is indeed a way around and around the same con-
ventional pattern, in which everything is familiar
and nothing cause for wonder., It is this adult who
answvers the child's questions and, in answering,
fails to answer them but instead acquaints the child
with the conventional patterns of his civilization,
which effectively close up the asking mouth and shut
the wondering eye. Franz Kafka once formulated this
aspect of education by saying that 'probably all edu-
cation is but two things, first, parrying of the ig-
norant children's impetuous assault on the truth, and,
second, gentle, imperceptible, step-by-step initiation
of the humiliated children into the lie'. (pp. 292~
293)

Authoritarianism is also the dominant characteristic of the re-
lationship that typically exists between student and teacher. The
consequences of the nature of this relationship have been investiga-
ted by Torrance (1962a) and Getzels and Jackson (1962). Both



investigators reported that teachers rated the highly creative
children, in comparison with the highly intelligent ones, as
less desirable as pupils, as not as well known or understood

by them, or less ambitious, and less hard working or studious.
Both found significant differences between values of the crea-
tive group and the values of the teacher. Both studies showed
no significant difference in achievement, as measured by standar-
dized achievement test scores between the high creative and the
high intelligence group; yet the latter group, the highly in-
telligent, consistently received higher teacher evaluation.
Elizabeth Drews (1961) found that of three types of gifted high
school students, the studious, the social leaders, and the crea-
tive intellectuals, the poorest teacher grades were made by the
creative students. However, in competitive examination sampling
a wide range of information, they performed better than either
of the other two groups.

Torrance (1963b) suggests that a major reason for the reluc-
tance of elementary and secondary teachers to give attention to
the development of creative capacities is the admissions policy
of colleges and universities, especially the highly "convergent-
‘oriented” admissions tests., Getzels (1960) has pointed out that
the tests, recommendations, and rank in class relied upon so
heavily for college admission are biased in favor of the student
with "convergent” intellectual ability and social interests. The
fact that the vast majority of scholarship decisions are made on
identical criteria, adds strength to this creativity deterrent,

A maxim in American education for a long time has been that
most administrators evaluate teachers on the criteria of the con-
trol they exercise over their class., Thus the maintenance of ex-
pected levels of classroom control are vital to the teacher.
Torrance (1962a) has discussed various underlying, basic strategies



employed by teachers to maintain this control and has noted that
these strategies are generally detrimental to creative develop-
ment. Jules Henry (1959) has described a growing trend in class-
room control techniques:

The contemporary idea that good elementary school
teachers should be accepting, giving parents has re-
sulted, as we have seen, in the teacher's using
affection as a defense against other impulses of

the children: the teacher stimulates their love by
calling them 'honey' and 'dear' and by fondling,
while at the same time she awakens fear of loss of
her love if they get out of line. (p. 269)

The dynamics of control lie in the use of guilt, in making the
child aware of the fact that he has disappointed the teacher,
Henry's description is almost synonymous of that given by Urie
Bronfenbrenner (1961) describing the dominant method of control
used by parents. He refers to this as the "love-oriented"
method of child rearing. Its dynamics are, similar to what

Henry describes, the withdrawal of love by warm, loving parents,
and the capitalization on guilt. Although Bronfenbrenner finds
children raised by this technique to possess such culturally
valued characteristics as self-control, achievement, responsibil-
ity, leadership, popularity, and adjustment, he also reports
these children as being more anxious and dependent, and lower in
such qualities as independence, initiative, and self-sufficienmcy.
These characteristics, present or lacking, concur significantly
with both Getzels and Jackson's (1962) and Torrance's (1962a)
descriptions of high intelligence~low creative and high crea-
tive but of comparably lower, but still high intelligence, child-

ren,

Frequent mention has been made of the consequences of the
generally negative or low evaluation made of creative individuals

by teachers, in an informal or global sense. It is also necessary
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to look at the consequences of evaluation techniques, not of
individuals but of their performance, that are dominant in the
educative process., One aspect of this area of concern is the
instruments of measurement utilized by educators as the basic
criteria in making evaluative judgements. Such instruments

run the gamut of crude, quickly thrown together teacher-made
tests, through those tests published to accompany text books,

to the standardized tests prepared and sold by test publishers,
These tests predominantly show one quality, the reliance upon
recognition responses. This excessive reliance limits sampling
of the more complex outcomes of schooling. Even the best
batteries of standardized tests show few items exceeding level

4 in Bloom's Taxonomy of Educational Objectives. (Torrance, 1962a)
Similarly in the area of ability testing, the realm of divergent
thinking abilities goes untapped because of unsuitability to the
recognitive format. Anderson (1961) has stated that the goal
of the testing movement was essentially correlation and pre-
diction,

But only similarities can be correlated, and only
the defined can be predicted. The uniqueness, which
can neither be predicted nor in advance defined, and
which is a necessary evidence of creativity has been
generally ignored or discarded by the statisticians
and the testers. Only recently have there been ef-
forts to capture and assess in test responses qual-
ities of originality which for forty years have been
discarded. (p. 12)

Unfortunately, it might be added, that such recent efforts as
Anderson notes have been primarily concentrated on specific tests
of "creativity" and have not, to any significant degree, been in-
tegrated into measurement of achievement or ability.

The most frequently used form of test item is the multiple
choice item. Although experts of teat construction have demon=-
strated that this form can assess any level of learning or
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thinking, the vast majority of items used for measurement and
subsequent evaluation fall into the recall or recognitive range.
Such is also true of true-false items, fill in the blank, and
most short-answer items, A majority of essay items do not in
any real sense transcend these levels of comprehension, Both
professional and popular literature in the last ten years has
found frequent reference to the failings of such measurement
techniques, and specifically their failure to assess or reward
the creative thinker. (Taylor, 1960; McNeil, 1960; Strang, 1959;
Vernon, 1960; Guilford, 1959; LaBrant, 1959; Morgan, 1960; Whyte,
1956; Barzun, 1959; and Hoffman, 1961)

It must also be considered that standardized achievement
tests have other influences that, because of the limitations of
the tests, can be non-supportive of creative development. Such
tests strongly influence the emerging objectives of education
through several factors, First, there is heavy public pressure
for the schools to realize high scores on these tests, Also the
widespread use of such tests for decisions relative to grouping,
college admissions, and identification of the talented for special
programs, give these tests and their implicit objectives a perva-
sive influence on education.

Such decisions are even more heavily rooted in the individual's
pefformnnce on the standardized intelligence tests. Getzels and
Jackson (1962a) identified the degree of significance that has
been granted the I.Q. concept:

The concept of intelligence and the consequent in-
telligence measure have been used to define indivi-
dual difference in cognition as if the concept and
the measure encompassed the totality of the human
mind and imagination. In schools == and more re-
cently in other areas requiring intellectual accom-
plishment == the 1.Q., (or some cognate of it) has
become the critical metric on which individuals are



evaluated and sorted, given preference or denied it.
Individual differences in potential for productive
thinking have been made synonymous with individual
differences on one or another of the numerous intel-
ligence tests., (p. vii)

This statement reflects the authors' criticism of the uses
of and inferences made from intelligence tests, not the tests
themselves. Others tend to be more critical of the tests and
their underlying constructs. (I. A. Taylor, 1959; C., W, Taylor,
1959; Smillie, 1959; Torrance, 1962, 1963b; Getzels and Jackson,
1962; McKinnon, 1962; Barron, 1955; and others)

These are comments and observations concerned with the formal
process of evaluation in our schools, At the same time there is
concern over the informal process of evaluation of school work
and the products of that work, The formal instruments of mea-
surement are used at certain points to assess achievement, but
pervasively, day by day, hour by hour, teachers and for that matter
parents, in their supervisory role make evaluations of the efforts
and achievements of children., Torrance (1963a) has stated that
we need to provide chances for children to learn and discover with-
out immediate evaluation. Constant evaluation, he claims, tends to
make children afraid to learn creatively. However, constant evalua-
tion, or over-evaluation, is characteristic of adult-child relation-
ships in our society. The primary consequence of this evaluation is
that far too many children fail to develop realistic self-concepts,
fail to test and, therefore, fail to define their limits. Children
are not provided with situations in which it is safe to practice
without evaluation. They are aware that their performance or pro-
duction will seldom measure up to those of adults and, therefore,
fear rejection and failure. It is safer to stay within the known
areas of adequacy and maximize the probability of success. The de-
gree of risk-taking that individuals are willing to demonstrate in



their exploration and thinking diminishes with age (Torrance
1962a) . (Schenitski (1961),using two of Torrance's tasks of
creativity, assessed the effect of evaluation versus no evalua-
tion during practice on subsequent test performance. In general,
the unevaluated practice was more effective than the evaluated
practice in encouraging creativity in the first three grades

but not in the upper grades.

Wallach and Kogan (1964):

+sshave emphasized that those psychological pro-
cesses associated with creative functioning re-
quire, for their optimal operation, a context
free from or minimally influenced by the stresses
that arise from academic evaluation and a fear of
~the consequences of error, To further this kind
of goal within education, then, is to fashion a
learning and teaching environment that will per-
mit children to minimize the bind produced by
negative sanctions for error. To be sure, it
would be desirable to further such a goal with
regard to the traditional domain of intelligence,
too. (p 3 20)

As has been implied in the comments on evaluation, a source of
much of the problem is the objectives set by schools and by the in-
dividual teachers. Torrance (1963b) has dealt directly with the
matter in a study related to the teaching of social studies, a cur~
riculum area generally regarded as relatively free from the more
closed, stereotyped traditional values and objectives:

A questionnaire sent to a random sample of elem-
entary and secondary social science teachers asked
them to name a subject or unit they teach in social
studies and then list what they considered the three
most important objectives of this subject or unit,
Each objective was then classified according to the
type of mental operation pupils would have to engage
in to achieve it,



The results show that an overwhelming majority
of the social studies objectives fall into the
cognitive category, over 70 per cent for the
entire sample. Most of the remaining objectives
require conformity to the behavioral norms --
about 17 per cent at the elementary level and
about 21 per cent at the secondary level. Elim-
inating the five per cent that require memory,
precious few remain for either of the thinking
. categories. (pp. 4=5)

Although this research covered only one area of curriculum,
the nature of the stated objectives seems typical for school
curricula generally, Frequently, if not always, the school's
philosophy and stated objectives are replete with reference
to thinking, judging, creating, etc., bﬁt when it comes to
wvhat is rewarded by the school, the emphasis documented above

by Torrance is a far more accurate picture,

There are many pressures in our schools and society in
general which push the creative individual towards the mean, to-
wards the average. A number of these pressures work not by
direct coercive force, but rather by establishing situations which
fail to reward the individual for uniqueness, his diversity, his
creativeness., Wolfe (1960) cites as examples the use of uniform
assignments, methods of selecting students for the next higher
educational level or for scholarships, advertising procedures,
trade union policies, wage scales, and such, Torrance (1952a)
and Getzels and Jackson (1962) all showed that the special programs
for the talented, certainly a reward to participating individuals,
would exclude seventy percent of the most creative individuals when
based on the typical cut off points on intelligence tests. American
education has thus far paid some lip-service to creativity as an
objective, but has done little to change evaluation techniques to
reward creative behavior.

v



Grover (1963), Barron (1955), and others have implied that,
in part, creativity is seldom rewarded, or even recognized, be-
cause of an emphasis on product rather than process, This is
well {llustrated in education's approach to problem-solving tasks.
The development of creative thinking with respect to problem-
solving is in a large part dependent upon developing a sensitivity
to problems, This is emphasized in Torrance's definition of crea-
tivity and in the tasks designed by Guilford to measure creative
traits, both quoted earlier. Rugg (1963) believes that an in-
complete interpretation of John Dewey has, for fifty years, set
education on the track of emphasizing problem-solving and neglect-
ing the prior phase =— the discovery of the ptoblqn. Anderson
(1961) has criticized the approach to problem-solving for a
different reason, He feels that, "In the Closed System of educa-
tion problems have 'fixed answers', that is, the answers are in
the back of the book, they have been agreed upon by the culture,
or they are found in the teacher's head or in the program of the
teaching machine,"” Getzels (1964), while also dealing with sensing
problems, and of predetermined answers, adds a third dimension,
which is a known or fixed method for solving the problem. He
points out that problem=-solving tasks vary by combinations of
these variables as either known or predetermined or unknowm, with
no fixed answer or method of solving, He observes that a substan-
tial majority of activities labeled as problem-solving by our
schools deal with pre-formulated problems, with one known and de-
termined correct method of solution and with a known and fixed
answer, This he concludes is not adequate for developing creative
problem solvers.

Summary

The general summary or synthesis of these considerations which
serves as the rationale for the predictions to be made in the study
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must emphasize two factors. The first of these is the negative
or suppressing role that education plays with respect to many

of the psychological characteristics essential for creative ex-
pression, At best education is seen by some as taking a rela-
tively passive role, perhaps not always suppressing, but seldom
sustaining or rewarding creative endeavors. The above rationale
has attempted to establish this role as being a consequence of
the various methods used in the schools and of the objectives,
both explicit and implicit, of American formal education. It
was further emphasized that a major objective of education is
socialization and that this is not conducive to sustaining crea-
tive capacities in individuals, Secondly, the above evidence
would seem to indicate that certain years, or groups of years

are more crucial than others. More specifically, there would
seem to be grounds for assuming that the early years of formal
schooling are the most crucial. This would be supported both

by the numerous references quoted above and found throughout

the relevant literature on the creative nature of the experiences
and characteristics of early childhood. Where early childhood
ends and another stage begins is not clear; but the strong em-
pirical evidence of the so-called fourth grade slump would give
some indication that, by this time, early childhood has passed
into a more "advanced" stage of development. If this assump-
tion is correct, a variation in involvement in formal education
during the first three years should generate greater performance
differences on tasks of creativity than will variations after the
third grade. The data collected from this study should allow for
a tentative examination of this assumption as well as the more
general hypothesis that students whose exposure to formal school-
ing has been less than that of their age-peers, will achieve high-
er performance scores on tests of creative thinking.



Chapter 3 - Procedures

Population and Sample

Samples from two populations were utilized for this study:

(1) Negro students attending the schools of the Free School Asso-
ciation in Prince Edward County, Virginia and (2) Negro students
in the public school system in Jackson, Michigan. Population (2)
is comprised of children whose involvement in formal education has
been of the typical length and regularity for American childrenm.
Population (1) is comprised of students whose involvement in formal
education has been delayed or interrupted for a period of years.,
The length of the delay or interruption is dependent upon their

age,

The samples from the two populations were composed of children
of four age levels representing first, fourth, sixth, and eighth
grade students, The rationale for this age selection represents
an attempt to study the differential effect of the lack of formal
schooling in a quasi-developmental context. Although it would have
been more desirable to test all ages consecutively, time limitations
made this impossible and a sample of every other year was utilized,
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with the exception of the three year gap between first grade
and fourth grade.

First grade students will serve as a control factor for
cultural variation. The first grade students in both popula-
tions will have had essentially one year of formal schooling
at the time of the testing, This is assuming that kindergarten
experience, unique to the Jackson, Michigan children is not a
significant variable. If the hypothesis is verified that there
is no significant difference in task performance between the
samples at this age level, this will serve to validate the in-
ference that differences found at the other age levels will be
substantially a function of variation in involvement in the for-
mal educative process,

Because the time factor limited the investigation to an
adequate sampling of four age levels, the other three age
groups were chosen with respect to variations in school involve-
ment during the primary years. Thus the fourth grade students in
population (1) are completing their first year of formal schooling,
the students in population (2) their fourth. Torrance (1962a,
1963b) has pointed out and documented that fourth grade represents
the period when the most significant slump or repression of crea-
tive behavior occurs in the developmental pattern of American
children. As discussed earlier, the basic causes for this slump
are indigenous to the socialization process, a process implemented
to a significant degree by formal education. Thus students with
minimal exposure to formal education should have retained a higher
potential and functional degree of creative capacity.

Both the sixth grade students and the eighth grade students
in population (1) missed four years of school. However, the former
had one year of school, then a four year interruption, and then one
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more year; whereas the eighth grade students had three years

of schooling, missed four, and then had one more year. The
students in population (2) had six and eight years of schooling,
respectively, as compared to two and four years for the students
in population (1), If the early elementary years are the most
crucial with respect to the role of education in the development
of creativity, the performance scores of the eighth graders in
the two populations would show a higher similarity than at grades
four and six,

The samples from each population were designed to comsist of
24 students, 12 boys and 12 girls, at each of the four age levels,
As the data will disclose this was not achieved for all groups.
The students were selected from among those in the prescribed
grades on no other basis than having birthdates within a six month
age range., Thus for the first grade the range is from 3/1/57
to 9/1/57; for the fourth grade the range is 3/1/54 to 9/1/54;
for the sixth grade, 3/1/52 to 9/1/52; and for the eighth grade
3/1/50 to 9/1/50.,

It was further necessary to specify for the Prince Edward
County sample, that these be students who did not attend any school
during the four year period when the public schools in the county
were closed. This was necessary as a number of the students had
attended schools elsewhere in the nation for one to four years,

The sampling of these two populations to test the hypotheses
suggested earlier and specified later in this chapter raises a
significant question, Can it be assumed that the two populations,
Prince Edward County, Virginia and Jackson, Michigan are basically
similar on other variables that might be deterministic of performance
on creative tasks other than that variable or set of variables la-
beled as formal school experience? A major difference is quite ap-
parent, the contrast between northern-urban and southern-rural.



Numerous other differences which may or may not exist would
include such a matrix of factors grouped as family patterms,
religious affiliations, socio—economic strata and its dif-
ferential implications in the two settings, general community
attitudes, and others. These factors were not controlled for
and must be considered serious limitations of the study. Only
race and school experience were controlled. The original plans
for the study had included a similar sample drawn from a neigh-
boring county in Virginia, Had it been possible to collect the
same array of data on this group, this particular limitation

of the study would have been minimized.

Data and Instrumentation

As should be noted in the title, this study does not claim
to be studying the effect of lack of formal schooling on creativity,
per se, but rather the effect on performance on creative tasks, It
is not claimed by way of an operational definition that the instru-
ments utilized measure creativity, but rather, consistent with the
psychological trait approach which gave rise to these tests, that
the tasks measure certain intellectual trajts which are necessary,
but not sufficient for, creative thinking or expression. Such a
definition is consistent with the five-level definition of Taylor
quoted earlier on page five (5). It is consistent in the sense that
it measures expressions of creative ability dependent upon the char-
acteristics and capacities described in the first two and possibly
three levels given by Taylor. It thus focuses on inferring from
response behavior the comparative degree to which the individual is
able to demonstrate the trait being assessed, rather than relying
on a more subjective judgement as to whether or not a product is
creative. The latter form of evaluation, besides being heavily in-
fluenced by personal and/or social values, is more appropriate for
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the products suggested by levels four and five in the theo-
retical definition. Developmentally, this is also a signifi-
cant consideration because of the ages of the children being
tested, It would not be expected that children of these ages
would have developed intellectually to the point of performing
at levels four and five., High performance on these tests
would indicate a trait capacity which would make it possible
for them to eventually achieve at these higher levels, but
does not necessarily guarantee or even predict such to be the
case, However, low performance by an individual would cause
one to predict that the higher levels of creative achievement
would not be reached by such individuals,

Performance on measures of four traits identified as
crucial to creative thinking by Guilford (1956, 1957, 1959a,
1959¢) and Torrance (1962a), was assessed. These four traits
are: (1) fluency; (2) flexibility; (3) originalityj and (4)
elaboration, The definition of these traits can best be dev-
eloped in conjunction with the scoring procedures for the
different tasks used.

Four different tasks were utilized to assess these traits.
These tasks were chosen from a wide variety of tasks used for
studies of creativity by E. Paul Torrance of the University of
Minnesota (1962a). The tasks used are identified as Abbrevia-
ted Form VII, Minnesota Tests of Creative Thinking. The form
is comprised of four tasks, Incomplete Figures, Circles, Pro-
duct Improvement, and Unusual Uses of Tin Cans, Torrance (1963d)
stated:

These four tasks have been selected from a
variety of tasks which have been developed
during the past five years by the author

(Torrance), They have been selected as the
four tasks which in combination might yield



the greatest amount of information concerning
creative growth, (p. 2)

In addition to the fact that these tests measure traits
consistent with the theoretical definitions of creativity
posited for this study, the basis for the selection of this
particular battery of tasks was influenced by three other
factors, First, it was necessary to employ tasks which were
applicable to a relatively wide range of ages, These tasks
meet this criterion and furthermore, Torrance's tasks repre-
sent the only fairly well standardized battery available
for the lower or primary grades. Second, it was necessary
to select tasks utilizing stimuli which would minimize any
effect on performance generated by socio-cultural differences.
Third, the choice was influenced by a desire to vary the tasks
with respect to their dependency upon verbal skills. The sel-
ected battery contains two primarily non-verbal tasks and two
verbal tasks. Torrance (1962d) has stated:

This enables us to study both verbal and non-
verbal kinds of behavior. Some individuals, we
find, are quite bold and imaginative when they
are allowed to express their ideas non-verbally
but are tremendously constricted, almost par-
alyzed, if they have to express their ideas ver-
bally., For others the reverse is true. (p. 4)

Although the inclusion of both verbal and non-verbal tasks
allows for a wider variety of individual differences of capa-
cities to be tested, the major consideration revolved around
the effect of lack of formal schooling. Such a lack, in its
particular way, represents a form of deprivation, and the litera-
ture on academic deprivation, as a specific form of cultural de-
privation, has established the significantly lower verbal skills
of these children in comparison with the normal or "non-disadvan-

taged" youth, Thus, it was necessary to provide a non-verbal
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form of creative expression.

The following represents a description of the tasks (Torrance
1962a, 1963d):

Nonverbal Tasks

Incomplete Figures

This test is an adaptation of the Drawing Completion Test dev-
eloped by Kate Franck and used in the studies of creativity by
Barron (1958) and others. The first page consists of instructions
and four squares, each containing a stimulus. The dimensions of
the squares are nine square inches. The second page contains six-

such stimuli squares. The instructions are as follows:

By adding lines to the figures on this and the next
page, you can sketch some interesting objects or pic-
tures. Try to think of some picture or object that

no one else will think of. Try to make it tell as
complete and as interesting a story as you can by add-
ing to and building up your first idea. Make up a
title for each of your drawings and write at the bot-
tom of each block next to the number of the figure.

It should be noted that these directions as well as those for the
other three tasks, were found to be adequate for the students,

with some repetition and slight variation for the various ages.

This was established as a result of a pilot study conducted by the
investigator in Prince Edward County, during which the battery was
administered to a total of sixteen children representing grade levels
first, fourth, and sixth. Another point which merits attention is
the requirement in this task and the other nonverbal one, Circles,

of naming the drawing made from the stimulus. As might be suspected
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Guilford, (Guilford, Ketter, and Christiansen, 1964) has demon-
strated that this represents a naming or labeling factor which
is strongly related to verbal comprehension. Although this
makes the task less than completely non-verbal, the tasks are
less dependent upon capacity in verbal skills than are the two
tasks identified as verbal tasks.,

The rationale of this test, as explained by Torrance, is
based upon incomplete figures creating tensions in the individual
with the usual response being to complete it in the simplest and
easiest way possible. Thus the subject has to be able to handle
his tensions and delay the gratification of this impulse in order

to produce an original and elaborate set of figures.

The scoring for this test, as for the other three, has been
well defined in the test manual, Fluency for all four tasks is
defined as the total number of relevant responses, relevancy
being defined in terms of the task assigned. In other words, the
fluency score for Incomplete Figures is the number of completed
figures., Flexibility is obtained by counting the number of dif-
ferent categories of objects the completed figures represent.
There are seventy such categories listed in the manual, Examples

of such categories are:

1. Aircraft: airplane, bombers, rockets, space
ships, etc.

2. Animal: including animal faces, heads, and
tracks; ape, bear, bull, cat, camel, deer,
dog, elephant, goat, hog, horse, mouse, snail.
Also include specific breeds, as dogs (collie,
poodle, etc,) or cats (Siamese, tabby, etc.)

3, Building: animal house, apartment house, bee
house, church, fort, home, house, oriental house,
pagoda, store, temple, etc.



4, Human Form: human figure, including face, person,
a specific person such as Mitch Miller, woman,
dancer, clown, cowboy, etc,

5. Time Piece: clock, hour glass, sand clock, watch,
etc,

The flexibility score for the test is the sum total of different
categories used in the responses, For example, if an individual
completed the first stimulus in such a way as to draw a house,
any form of building drawn on responses 2-9 would not add to the
flexibility score,

Originality for this task, as in the other three, is defined
as "uncommonness of response" in a statistical sense., A separate
scoring guide is provided for each of the ten figures presented,
since each tends to elicit different responses. The frequency
norms are based on a tabulation of the responses of 1,056 subjects
from first grade through high school. Responses having a frequency
of 5 per cent or more are given O credits, and are listed in the
guide., Responses with a norm frequency of 2 per cent to 4.99 per
cent are given 1 point and are also listed in the guide. The
scoring instructions then stipulate that all other responses show-
ing imagination and creative strength are to be given 2 points., It
thus becomes necessary at times to make judgements about unlisted
responses; although in fact, these are relatively scarce. The pro-
cedure followed was to limit non-imaginative, unlisted, responses
that are characteristiced by simple closure of the stimulus to one
point; all others received two points.

The scoring of elaboration is based on the rationale that the
minimum and primary response to the stimulus figure is a single re-
sponse and that the integration and exposition of detail beyond
this single response is a function of creative ability. Therefore,
in scoring elaboration, credit (ohe point) is given for every



pertinent detail (idea) added to the original stimulus figure
itself, to its boundaries and/or to the surrounding space. How-
ever, the basic response itself must be meaningful before elabora-
tion can be scored. One point is given for: (1) Each essential
detail of the responses, but once that class of detail is scored,
further evidence of the same class is not counted. (In other
words, each additional idea that contributes to the story the
picture tells is credited with a point, but the repetition of an
idea does not count,) (2) Deliberate shading (not just going over
the same lines again). (3) Decoration, only when meant as such,
(4) Each major variation (not of quantity) of a design which is
meaningful with reference to the total response. (5) Each elabora-
tion of the title beyond the minimum descriptive label.

Circles

The Circles Task was developed by Torrance and his associates.
The task consists of a firast page with a set of instructions plus
aix circles the size of quarters, The second page contains thirty

circles of the same size, The instructions are:

In ten minutes see how many objects or pictures
you can make from the circles below and on the
next page., The circles should be the main part
of whatever you make., With pencil or crayon add
lines to the circles to complete you picture,
You can place marks inside the circles, outside
the circles, or both inside and outside the
circles - wherever you want to in order to make
your picture. Try to think of things that no
one else will think of, Make as many different
pictures as you can and put in as many ideas as
you can in each, Make them tell as complete and
as interesting a story as you can, Add names or
titles below the objects.



Whereas, in the Incomplete Figures Task, the behavioral set re-
stricting performance was closure, in the Circles task the in-
dividual is confronted with a closed figure. Yet the commonness
of the circle stimulus causes many people to respond with sets
that include only objects synonymous with the plain circular
shape, i.e., ball, face, sun, The instructions ask for responses
incorporating all four traits being assessed: fluency (see how
many objects or pictures you can make); flexibility (make as
many different pictures or objects as you can); originality (try
to think of things that no one else will think of); and elabora-
tion (put as many ideas as you can in each one and make them tell
as complete and as interesting a story as you can). The time,
however, is not adequate to give emphasis to all four kinds of
thinking. Thus, individual preferences or response tendencies
will come into play.

The scoring is essentially the same as that for the Incom=-
plete Figures task., Fluency is again the number of relevant re~
sponses, although for the Circles task any repetitious responses
are subtracted from this total. Flexibility is again obtained
by counting the number of different categories into which the
subject's responses can be classified. There are 60 categories
listed in the manual, essentially the same as for Incomplete Fig-
ures, Originality is obtained by means of a scoring guide. 0
responses, 1 point responses, and 2 point responses are listed.
Again the instructions call for all other responses not listed,
showing creative strength to be assigned scoring weights of 2
points, Examples of O responses are: (a) apple, (b) door knob,
(c) moon, (d) steering wheel. Examples of 1 point responses are:
(a) ash tray, (b) ice cream cone, (c) lamps, lantern, lampshade,
(d) records. 2 point responses listed include: (a) aquarium,
aquarium with fish, (b) fruits (other than apple or orange),

(c) locks, (d) rocket. These weights are based on tabulations of



- 36 -

responses by 588 subjects. The principles for scoring elabora-
tion for the Circles task are the same as those which have been
stated for the Incomplete Figures task, An example of elahora-
tion of a stimulus labeled as apple would include: a stem,
leaves, a rotten spot, a worm coming out of the apple, a pitted
shape around the stem, a slight elevation on the side opposite
the stem, etc. An additional point would be added for each of
these ideas.

Verbal tasks

Product Improvement

This task requires the subject to formulate suggestions for
improving an object with respect to its function as a toy. The
stimulus selected for use was a stuffed toy dog. This was cho-
sen from among the various stimuli experimented with by Torrance
because it most successfully minimizes differences in the qual-
ity and nature of responses based on sex differences. For in-
dividual administration a stuffed toy dog is placed on the table
in front of the child, For group administration, a sketch of
a toy dog accompanies the sheets with instructions and blanks
for the responses; and a stuffed toy dog is placed in view of
all subjects who are told that they may come up and look at the
dog or handle it 1if they so desire. The instructions given are:

Try to think of the cleverest, most interesting
and most unusual ways you can for changing this
toy dog so that boys and girls will have more
fun playing with it. Don't worry about how much
it would cost == just so it would make it more
fun to play with,



When the test was individually administered, the instructions were
concluded with:

As fast as you think of ideas, tell them to me
and I'll write them down for you.

When the test was group administered, the instructions were:

In the spaces on this page and on the next one,
list the cleverest, most interesting and un-
usual ways you can think of for improving this
toy dog.

Torrance reports that this task has been one of his most depen=-
dable verbal tests., It is a complex test with a high degree of
face validity. It permits subjects to consider ideas which

they would not dare express in a more serious task. The nature
of the task allows for scoring on the traits of fluency, flexi~-
bility, originality and elaboration, The fluency score is again
determined by counting the number of relevant, separate re-
sponses or ideas given by the subject. An idea is relevant if it
tells how the toy dog could be improved as a plaything, some-
thing which will be fun. The flexibility score is determined by
the number of different principles or approaches used in re-
sponding to the task. An inclusive list of twenty general prin-
ciples is given in the scoring manual, Examples of these prin-
ciples are: (1) adaptation; change it to a cat, mouse, etc.

Play uses other than as a toy dog; (2) Change color; (3) Divi-
sion: cut into parts, etc. (4) Multiplication: Litter of dogs,
pairs, triplets, etc. (5) Ear appeal: barks, makes noise when
moved, sings a song, etc. (6) Subtraction: take off seal, take
bow off, etc, Originality is determined from a table of respon-
ses giving scoring weights of 0, 1, or 2, Approximately 350
responses are listed, based on a tabulation of the responses of

594 subjects, from grades one through twelve. Rare responses



showing creative strength but not included in the list are to be
scored "2", Examples of O responses are: (1) Bark, speak; (2)
Change eye color; (3) Fuzzy or hairy; (4) Legs move mechanically;
(5) Add Ribbon; (6) Make smaller; (7) Wrap it up. One point re=-
sponses include: (1) All in one color; (2) Dish for food; (3)
Float; (4) Neck moves; (5) Nose bright, shine, light up; (6)
Able to swim., Two point responses include: (1) Adjustable in
length; (2) Dish of water; (3) Fleas on it; (4) Mustache or
beard; (5) Button nose; (6) Tail stands up; (7) Washable, Elab-
oration is determined by scoring the extent to which the idea

is spelled out or elaborated by counting the details beyond

that which are necessary to communicate the basic idea. Illus-
tration of responses scored for elaboration are: Put a bone in
its mouth (0); Have its eyes open and close (0); Give him whis-
kers that stretch when pulled upon* (1) (the asterick refers to
the content that is an elaboration) Make it of candy. When the
child tires of it, he could eat it* (1); Make a plaid* blanket
for winter* (2); Put in an ink supply inside each foot* Wind

up dog* and as it walks the dog will track up the floor* (3).

Unusual Uses of Tin Cans

The Unusual Uses of Tin Cans task is a direct modification of
Guilford's Brick Uses Test. After preliminary tryouts with a
variety of stimuli, Torrance and his staff decided to substitute
"tin cans” for "bricks", It was believed that children would be
able to ideationally handle "tin cans" more easily than "bricks",
since tin cans are more readily available to children for ex-
perimentation, manipulation, and playing. The instructions for
the task are:

Most people throw their empty tin cans away, but
they have thousands of interesting and unusual uses,
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In the space below and on the next page, list as
many of these interesting and unusual uses as you
can think of. (For individualized administration
this was changed to 'As you think of unusual uses
for tin cans, tell them to me and I will write
them down'), Do not limit yourself to any one
size of can. You may use as many cans as you
like. Do not limit yourself to the uses you have
seen or heard about; think about as many possible
new uses as you can,

It was recognized at the outset that "tin cans" create, in many
individuals, rigid sets which are difficult for them to over-
come, It is easy to define a tin can as a "container" and then
to think of all the different things which can be put into tin
cans, making it difficult to think of other types of response.
Thus, the task is, in part, a test of ability to free one's
mind of a well-established set.

In scoring, Fluency scores are determined by counting the
number of different, relevant responses. The duplicate responses
and responses which are irrelevant to the task are eliminated.
The Flexibility score is determined by counting the number of
different categories into which responses fall. The categories
were determined in essentially the same manner as were the cate-
gories for the Incomplete Figures test, and the Circles task.

The scoring weights for Originality were determined by a tabula-
tion of the responses of 256 subjects, in the same manner as for
the other tasks., Examples of O responses are: (1) Animal or bird
wvaterer or feeder; (2) Kick the can game; (35 Seat, Chair, etc.;
(4) Wedding car noise or decoration; Responses given 1 point in-
clude: (1) Apparel, hat, shoe, etc.; (2) Incinerator; (3) Shoe
scraper; (4) Yarn Winder. 2 point responses include: (1) Burglar
alarm, etc.; (2) Kaliedoscope (with rocks inside); (3) Sanitationm,
pottie, etc.; (4) Weapon. The rationale for scoring elaboration
of the Tin Can Uses test is the same as for the Product Improve-

ment test,
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On the basis of observation made during the pilot study,
the decision was made to administer the Non-Verbal tasks to
all age levels in groups. This was done with groups no larger
than twelve. At the younger ages it was necessary to help the
students write the name or title of their picture after they
told the examiner what it was. The verbal tasks were adminis-
tered individually to the children at grades one, four and
six. This was done as a result of the observation that a num-
ber of the students in the age range for the sixth grade in
Prince Edward County were unable to express themselves in
writing with any degree of ease. The eighth grade students
were administered the verbal tasks in groups of twelve, All
subjects took the nonverbal test prior to taking the verbal

test.,

The problem of reliability is always a sensitive one for
newly developed instruments. The Minnesota Tests of Creative
Thinking are rather new, having been developed since 1959, and
frequent revisions in the first several years of their use have
hampered reliability studies, However, Torrance does report
some reliability figures and related issues (Torrance 1963c).
He points out that in addition to their newness, several other
problems make it difficult to show high reliability.

For one thing the subtests are often relatively short and
this tends to reduce reliability. For othet.subtesta like Pro-
duct Improvement and Unusual Uses, there is only one item, or
if one equates item to response for reliability purposes, the
length becomes a dependent variable in itself. Secondly, and
most crucially, a majority of the stability correlations avail-
able from test-retest situations are derived from experiments
in which a deliberate effort has been made to encourage crea-
tivity during the interval, A third problem is that common to
most psychological testing; that of lower reliability for tests



used with younger children. A final factor is simply that since
these tests are quite unlike tests that most subjects have taken
before, their initial performance may be affected by the novelty
of the test. In the retest situation this effect is reduced,

but this source of variation can serve to reduce reliability.

Torrance has collected limited reliability figures. Some
of the reliability data has been gathered at the college level,
Forty students were pretested, middle-tested, and post tested.
After the first two weeks, the reliability figures for the Cir-
cles task were: Fluency. (.92), Flexibility (.60), Originality
(.63), Elaboration (.63). The figures for the two week gap be-
tween the middle test and the post test were: Fluency (.65),
Flexibility (.62), Originality (.81), and Elaboration (.73).

The reliability figures for the four week period from pretest

to post-test were: Fluency (.47), Flexibility (.60), Originality
(.57) and Elaboration (.65). These figures were obtained in
situations where deliberate efforts were made to maximize crea-
tivity. As a part of the same experiment the students were giv-
en the Unusual Uses task and the resulting reliability was: for
the first two weeks, Fluency (.61), Flexibility (.62), and Orig-
inality (.71); for the second two week period, Fluency (.75),
Flexibility (.74), and Originality (.66); for the four week per-
iod, Fluency (.65), Flexibility (.71), Originality (.60).

In other work with college students, twenty-two were tested
and then retested ten weeks later without an intervening effort
to maximize creative expression. For the Circles task the relia-
bilities were: Fluency (.76), Flexibility (.63), Originality
(+79), Elaboration (.67), and for the total score (obtained by
summing the four sub-scores or scale scores) the reliability was
(+75). Product Improvement reliability for the same study show-
ed: (.69), (.64), (.61), (.75), and (.73) respectively, and for
Unusual Uses: (.85), (.60), (.64), (.57), and (.68).



A study done with 101 ninth graders, where an effort was
made to maximize creativity during the one week interval be-
tween pre~test and post-test, a reliability of (.69) was ob-
tained for the total score on the Circles test. A reliability
of (.80) for the total score on the Incomplete Figures test was
obtained over a two week interval on tests administered to
fifty=-four ninth graders, Whether the subjects were exposed
to any treatment effect during the two weeks was not stated.

In a study involving 100 to 150 students at each grade
level from second through fifth grade reliabilities of (.34)
to (.79) were obtained on total score figures from a Fall
test-Spring retest situation. This was over a complete battery,
which included several verbal tasks not included‘in the Abbre-
viated Form VII utilized in this study. Although this informa-
tion is too general to clarify the matter of reliability, it
is significant in that the experimenter found that reliabili-
ties increased with age. These findings are in accord with
those of the Bureau of Educational Research at the University
of Minnesota, and indeed are reflective of conditions common
to psychometric endeavors.

Another study using a battery of verbal tests, which in-
clyded the Product Improvement and Unusual Uses tasks, plus
several more, reported reliability coefficients of Fluency
(.82), Flexibility (.78), and Originality (.59) and total score
(.83), This study was done on 85 college students with a ten
week interval during which attempts were made to maximize orig-
inal thinking. Another study done with fifty fourth through
ninth graders with a two week interval between testing situa-
tions reported a total score reliability of (.79) on a battery
of verbal tests which included the two verbal tasks utilized
in this study.



This smattering of reported data is inadequate for drawing
firm conclusions relative to the adequacy of the reliability of
the various tests of creativity developed by Torrance, and those
specific tasks used in this study. At best it can be said that
these tests have demonstrated a marginal reliability suitable for
research purposes, although any conclusions derived from such
research should be interpreted subject to the limitations of
the reliability factors.

Methods of Data Collection and Data Processing

The original plans for the administration of the "crea-
tivity" tests to the two population samples were for two peo-
ple to do all the testing. These two were the major investi-
gator and a fellow graduate student at Michigan State Univer-
sity. The latter individual had had a number of years of ex-
perience as an elementary teacher and worked exceptionally

well with children in a one to one setting.

However, these plans, for various reasons, could not be put
into operation., The entire Prince Edward County research pro-
ject was temporarily suspended and thus this particular aspect
of the study was placed in the same jeopardy. When negotiations
were finally successful and the research plans reinstated, enough
time had elapsed that the procedures had to be altered for the
following reasons: .

(a) Only three and one-half days were available for testing
in Virginia necessitating more than two examiners.

(b) The timing of the Virginia trip was such that it was
necessary to collect data from the Michigan sample
at the same time, This was primarily a function of
the proximity of the closing date of school for the



latter group.

As a result the actual administration of the creative test
battery was done by the following personnel.

A, Michigan

(1) All but one of the group testing situations was ad-
ministered by the above mentioned graduate student
from Michigan State University. The remaining
test was administered by the principal investiga-
tor. (Two days of school remained in the Michigan
schools following the return from Virginia),

(2) The majority of the individual tests were adminis-
tered by two undergraduate students from Michigan
State University. Both examiners were given train-
ing in the administration of the test with child-
ren of the appropriate ages, This training took
place at an elementary school in Okemos, Michigan,
and at several Sunday Schools in the East Lansing
area and was done under the supervision of the
principal investigator. Because of absences it
was necessary for the principal investigator to
administer some individual tests to children of
this sample following his return from Virginia,
Because the Michigan sample, Grade Levels 1, 4
and 6 was drawn from two elementary schools, each

of the examiners tested all three age levels,

B. Prince Edward County
(1) All of the group testing was administered by the
principal investigator.
(2) All of the individual testing was done by two in-
dividuals on the substitute teacher roster of the

Freedom Schools. These individuals were also trained,
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under the supervision of the principal investigator,
using subjects of the appropriate age levels from
the classes of the Freedom Schools which were not
included in the sample for the study., As in Jack-
son, Michigan, the sample for grade levels 1, 4 and
6 was drawn from two schools and each examiner work-
ed in a given school with children from all three
age levels,

Upon completing the collection of data, the protocols were
glveam to a secretary who (a) scored the protocols by task, (b) ran-
dom 1y mixed the protocols from the different sample groups, both
by c ounty and age, and (c) assigned each subject a code number and
wrot e this on the protocol and then blacked out the subject's name,
This procedure was done separately for each task so that the code
numb er for any given subject was different for each of the four
taskss , The protocols were then returned to the principal investi-
gatox= for scoring.

A1l of the scoring was done by the principal investigator. A
"scox eu-rescore" procedure, with a lapse of two months, had been run
on thhea pilot study data. The resulting "score-rescore or intra-
ratex™ reliabilities” were obtained:

Incomplete Figuies .98
Circles .93
Product Improvement .98
Uses W97

The xrgqliabilities by Scale were:

Fluency .99
Flexibility "99
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Originality 94
Elaboration .87

Once the scoring had been completed the subjects were systema-

tically coded based on county group, sex, and age. The four
cod e sheets prepared by the secretary were then used to identify

the subjects protocols and the scores were recorded on computer

wox Ik sheets for analysis,

The computer analysis was used to:

(a)

determine mean and standard deviation for subjects
grouped by county, age, and sex. Thus there were a
total of sixteen separate sets of means and standard
deviations produced. Each set contained the statis-
tics for thirty-five variables; each scale score and
total score for each of the four tasks, non-verbal
and verbal subtotals for each scale and a total ver-
bal and non-verbal score, and a total score for each
scale plus the grand total score. In addition, the
computer was utilized to produce a correlational
matrix of all variables. Three such matrixes were
computed; one for the total sample and one each for
the Michigan and Virginia samples. All three matrixes
contained the thirty-five variables above, plus the
variables of sex and age, and the total sample matrix

also included the variable of county.

Hypotheses

Given the rationale expressed in the preceding chapter, the

traitg of the two populations to be compared, and the nature of

the assessment techniques used to generate the comparisons, the



following hypotheses are offered:

(1) Hypothesis: The performance scores of the Prince Edward
County, Virginia, children will be significantly higher
than the scores of the Jackson, Michigan children.

Because the nature of prevalent school objectives and
methods tend, in numerous ways, to be suppressive, or at best
non-supportive of many of those traits associated with creative
thinking, it is predicted that across both sexes, all ages, and
all scoring scales, the Virginia students, whose involvement in
formal schooling has been less than typical, will perform signi-
ficantly better on creative tasks, than the Michigan ctudeﬁcs,
whose involvement, in terms of schooling, has been typical.

The assumptions being tested will also be examined as a
sequence of four sub-hypotheses.

(a) Hypothesis: There will be no significant differences
in the performance of the Virginia students and the
Michigan students in the six year old group.

As has been indicated earlier in this chapter, the assumption
is made that the two six year old groups will be essentially iden-
tical, both having experienced one year of formal schooling. This
assumption is in turn predicated on two other assumptions, The
firat is that the one year of kindergarten experience for the
Jackson, Michigan, students will not produce differences in perfor-
mance on creative tasks, The former assumption also assumes the
absence of socio-cultural differences between the two populations
that might be determinants of criterion behavior.

To give the rationale for the remaining three sub-hypotheses
it is necessary to refer to two points developed in the preceding
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material, The first of these is the assumption that the first
several years of schooling are the most crucial in determining
the individual's ability to perform on tests of creativity. The
second point is that of the differentiated school experience of
the three pairs of age groups. This can best be summarized as:
(1) Jackson, Michigan, fourth grade children had completed their
fourth year of school involvement while the Prince Edward County,
Virginia, children had completed their first year; (2) the sixth
grade students in Michigan were completing their sixth year of
school experience while the Virginia children had had school

for one year, then were out four years and back in for one year,
for a total of two years of experience; and (3) the eighth grade
students in Michigan had completed their eighth year while the
comparable Virginia students had had three years of schooling,
then four years of no school and then an additional year of

schooling, for a total of four years.

Thus, since the fourth grade and sixth grade students in
Virginia had had significantly less formal school exposure during
the first several school years, the following hypotheses are pre-
dicted:

(b) Hypothesis: The fourth grade (9 year old) Virginia
" students will do significantly better on the tests of
creativity than will the fourth grade Michigan stu-

dents,

(c) Hypothesis: The sixth grade (11 year old) Virginia
students will do significantly better on the tests of
creativity than will the sixth grade Michigan students.

Finally, even though there is a difference of four years of
formal school experience between the 13 year old children, eighth
graders, in Michigan and Virginia, both groups had had identical
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involvement in terms of time, during the first three years of
school, Therefore it is predicted:

(d) Hypothesis: There will be no significant difference in
performance scores on the tests of creativity between
the Virginia eighth grade students and the eighth grade
Michigan students,

(2) Hypothesis: The factor of age will make significant differ-

ences in scores, with performance scores increasing with age.

It 1is reasonable to assume that the child's ability to
perform on tasks of the nature employed by this study will in-
crease with age, This is assumed not only for those traits or
skills directly identified with creativity, but also for those
factors which can facilitate creative expression e.g. verbal,
ability, handling of pencils, etc.

(3) Hypothesis: There will be no difference in performance when
the sanple is compared by sex.

Although some of the literature has indicated sex differences
in creative expression, these differences have tended to be incon-
sistent, and more related to specific types of tasks.

(4) Hypothesis: Scores on the non-verbal forms in comparison
to the verbal forms will be significantly higher for the
total population studied,

The battery of tests administered in this study 1is divided
into two forms, verbal and nonverbal. Two factors would seem to
support the idea of differential performance on the two forms,

One of these factors is that of age. As a consequence of including
students ranging from first grade to eighth grade, the samples



include many subjects for whom verbal development, by general
developmental principles, is incomplete. Secondly, the parti-
cular characteristics of both groups place them in the currently
popular rubric of culturally disadvantaged students. The diag-
nosis made of this group universally emphasizes a restricted
verbal development.

1f the first part of the rationale for hypothesis four is
correct, then the following hypothesis is also warranted.

(5) Hypothesis: The differences between verbal and non-verbal
performance will decrease significantly with each increase

in age.

As a consequence of the differential school experience, it
is also predicted that performance scores on the two different
forms will be different for Michigan and Virginia students. This
factor can best be tested with two sub-hypotheses that reflect

the contribution of schooling to verbal development.

(6) (a) Hypothesis: The Virginia students performance scores
on non-verbal tests of creativity will be significantly
higher than the scores obtained by the Michigan students.

(b) Hypothesis: The Michigan students performance scores
on verbal tests of creativity will be significantly
higher than the scores obtained by the Virginia students,

If these two hypotheses are to be consistent with the first
hypotheses, it would follow that the nonverbal differences in favor
of the Virginia students will be greater than the verbal differences
in favor of the Michigan students.
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Design

The general purpose of this study was to examine the effects
of lack of formal schooling upon performance on tests of creativ-
ity. Samples from the two populations, Prince Edward County,
Virginia and Jackson, Michigan, were stratified on the basis of
sex and of grade, the grade factor having four levels - grade 1,

grade 4, grade 6, and grade 8,

The performance scores on the four tasks of the creativity
battery were analyzed in various combinations. Scores on the four
tasks of tests were not used, as such, but rather fifteen scores

for each individual were used in the analysis.

(a) One (1) total score. This score is the sum of the sub-

jects total score on each of the four tasks,

(b) Four (4) Total Scale scores, Fluency, Flexibility, Orig-
inality, and Elaboration., The total scale score is the

sum of the scores for each scale on each task,

(¢) Two (2) Total Form Scores, Verbal and Non-Verbal. The
total Form score is derived by summing the total task
score for each of the two non-verbal tasks and the two
verbal tasks.

(d) Eight (8) Form Scale Scores. These scores are the sub-
total scale scores for each of the two forms, e.g. Ver-

bal Fluency, Non-verbal Fluency, etc.

These scores and their derivations can be understood best by a
replication of the form used for recording scores. Those scores

underlined are the fifteen which are utilized in the analysis.
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Table 1

Format used for recording individual scores and derivation
of Scores used in statistical analysis

. Total
Fluency | Flexibility |Originality | Elaboration | Score
Incomplete
[Figures a b c d a+b+cHd
Circles e f g h et+f4+g+h
Total
on= Non-
erbal Verbal
cale Score
cores ate b+f g d+h atb,,.+h
Lroduct
Improvement i 3 k 1 i+j+k+l
ses m n o P ménto+p
Total
erbal Verbal
cale Score
cores i+m iin k+0 l4p i+{...+p
otal
cale
cores ate+i+m | bif+iin ct+gtkto d+h+l4p a+b+...

As has been indicated in the description of the population on

pages 25-27, the two groups studied were assumed to be comparable

except for the differences in amount of formal schooling.

The pur-

POose of the analysis was to ascertain whether there were detectable

differences between these two populations on the various creative

Performance criteria specified previously.

dQBign was used to achieve these objectives.

An analysis of variance
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The design is that of a five factor repeated measure design
with two of the factors comprising the repeated measures. The
independent factors of county, sex, and age are completelv
crossed as are the repeated measures of scale and form (result-
ing 1in a 2x2x4x4x2 design). All factors were seen as fixed,
Since there were unequal, but not widely disparate, numbers in
each cell, the analysis was performed using the harmonic mean
for the number in each cell (see Winer, 1962, pp. 222-223).

The use of the harmonic mean allows one to confidently utilize
the analysis of variance procedure designed for cells with equal
"n's". This technique does, however, somewhat lower the power
of the analysis procedure with consequent conservative signi-
ficance tests, However, as will be further explained, the
attempt was deliberately made to make the necessary statistical
adjustments conservative to compensate for the marginal relia-

bility of the assessment techniques.
Table 2 illustrates the analysis of variance model employed.

While there are problems associated with using an analysis
of variance model with these data, these problems are largely
a function of the treatment being carried out prior to and in-
deﬁendcnt of this study, and would present equal difficulties in
attempting to apply any other statistical technique, e.g., multi-
ple "t" tests or separate analysis of variance for each of the
repeated measures, The basic problem is one of not being able
to place full confidence in the obtained significance levels.
However, the previously mentioned multiple techniques not only
have all the difficulties of an analysis of variance but also
introduce a degree of dependence among the various significance
tests which would further distort obtained probability levels.

The application of the analysis of variance technique when

repeated measures of subjects are employed raises valid questions



Table 2

Analysis of variance model employed

Flexi-| Origin- | Elabor-
Scales Fluency | bility| ality ation
Forms NV V NV V NV V NV V
JCougty Sex |Age | Individuals
6
Boys 9
(11
hirginin 13
6
Girls 9
11
13
6
Boys 9
1
Michigan 13
Girls | 9
1
13 J

NV = Nonverbal
V = Verbal

concerning certain assumptions about the "FP" ratio actually follow-
ing an "P" distribution., Primarily it is a matter of the assumption
that sources of variance within subjects (subjects within groups)
are homogeneous, Additional assumptions about the patterns of ele-
ments must be met for the sampling distributions of the "F" ratio
for within subjects effects to be the "F" distribution with the
usual degrees of freedom. A method of adjusting the analysis of
repeated measures to avoid these assumptions is provided by
Greenhouse and Geisser (Winer, 1962), The approximation procedure
given by these writers errs in the direction of making the critical
value somewhat larger than should be the case, and thus represents
another conservative adjustment. In the Greenhouse and Geisser
PrOcedure the "F" ratio originally obtained is used but the degrees



of freedom used in finding the critical values are adjusted.
In principle, the degrees of freedom for the numerator and

the demoninator of the "F" distributions required in the usual
tests (as given by the expected values of the mean square ob-
tained) are divided by the degrees of freedom for the factor

on which there are repeated measures,

To test certain of the hypotheses it was necessary to em-
ploy a multiple comparison technique to supplement the basic
analysis of variance design. The technique selected was the
Neuman-Keuls procedure, (Winer, 1962) This is a method for
testing the significance of the differences between all possi-
ble pairs of means, The harmonic mean of 10,9 was again used
in this analysis. This technique was selected from other alter-
native methods because it represents a compromise between the
approaches suggested by Duncan and the more conservative ap-

proach of Scheffe.



Chapter 4 - Primary Analysis of the Data

The data derived from this study will be presented in two
chapters, Chapter 4 summarizes the results of the reliability
study run on two of four "Minnesota Tests of Creativity" util-
ized for this project, and presents the results of the analysis
of variance and associated methods used to test the hypotheses
formulated in Chapter 3. Chapter 5 presents various analyses
of the data not directly relevelant to the aims of the study
but which in various ways facilitate an interpretation of the

data,

Results of Reliability Study

As has been indicated earlier, reliability figures are rel-
atively scarce for the "Minnesota Tests of Creativity." Thus,
when circumstances made it possible to repeat the administration
of two of the tests to one of the population samples involved in
this study, it became possible to include a partial reliability
study. Unfortunately, it is only partial, Only the Prince
Edward County children were retested and some had left the
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vicinity or were absent on the days of test administration.

The partial designation is also a consequence of retesting only
two of the four tests of the battery, the nonverbal tasks "In-
complete Figures" and "Circles." Despite these limitations, it
is possible to make limited inferences concerning the general
reliability of the MINNESOTA TEST OF CREATIVE THINKING, ABBREVIA-
TED FORM VII., (Torrance, 1963) These results and related mat-
erials are presented in Appendix A,

The reliability study utilized the test-retest procedure
on identical test forms with approximately a one year interval
between testing sessions. Thus the procedures differed from
those used in studies from which Torrance derived his reliabil-
ity figures in two major respects. First, the time interval
between testing sessions was much longer, one year as opposed
to several weeks, It is significant to note that the one study
reported by Torrance with Fall, Spring test-retest schedule
showed the widest range in reliabilities., Second, there was
no intervening treatment effect to encourage or maximize crea-
tivity in the study reported herein, whereas this was a perva-
sive characteristic of the studies used by Torrance in report-
ing reliability.

The range of reliabilities using scale scores on the indi-
vidual tests was .17 to .65, Total non-verbal scale score relia-
bilities were as follows: Fluency, .60; Flexibility, .67; Orig-
inality, .48; and Elaboration, .68, The reliabilities for the
two tests were Figure Completion .53 and Circles .66, and the
total non verbal score had a reliability of .69, The table in
Appendix A breaks these figures down by sex and by grade level
with a much wider range than reported for the total group. The
sample size for the total group was 77,



These inferences with respect to the total battery are en-
hanced by the fact that the reliability studies reported in the
literature had consistently found lower coefficients of relia-
bility for the two non-verbal tasks in comparison to the two ver-
bal tasks, Thus, if would seem reasonable to assume that the
reliability figures shown in Appendix A represent the lower lim-
its of reliability for the total battery. The obtained relia-
bility data reflects the general trend of an increase in relia-
bility with age. This is the pattern consistently reported in
other reliability studies., This phenomenon is by no means limit-

ed to efforts to assess creative behavior.,

Although the breakdown of the reliability data by sex and
age level reveals pockets of extremely low, even negative co-
efficients of reliability, the same general conclusion can be
drawn from the collective reliability figures as was drawn from
a review of the reliability studies reported by Torrance (1963e).
The tests of creative thinking used for this study show marginal
reliability, adequate for use in research purposes if subsequent
conclusions are interpreted in light of the limitations imposed
by assessment procedures of relatively low reliability. This
reliability study, like the others reported, demonstrate the
need for improvement in these and similar procedures for assess-

ing creative behavior,

Testing the Hypotheses

Table 3 contains the group means and standard deviation on
the fifteen creativity scores described on page 51 for each age

group, separated by sex, in the two sample groups.,

Table 4 contains the results of the analysis of variance.
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Table 4

Results of analysis of variance

Sources ! demoninator F and
of ' & d.f. in |[significance

Variation | d.f.| 8.8 MeS, f test level

Between

Subjects
C(County) 1 128,16 128,16| (a) 1,159 | 1.39( .25 )J
Q(Sex) 1 446,25 446,25 (a) 1,159 | 4.,84( .05 ) '
A(Age) 3 2987.70| 995.90; (a) 3,159 ;10,81( .001) i
CxQ 1 201.8 201.8 | (a) 1,159 | 2,19( .25 )" :
CxA 3| 676,79 225.63| (a) 3,159 | 2.45( .10 )Y !
QxA 3 44,49 14,83 (a) 3,159 «16(>.25 )" ;
CxOxA 3 | 2140,31] 713,44) (a) 3,159 | 7.74( .001) |
(a)1(cQA) 159 [14647,38 92,12 Adjusted d.f. and |

s_ist.ﬂ_fi_?n_“ﬁﬂ

Within

Subjects
S(Scales) 3 |10348.88| 3449,.,63] (b) 3,477 | 6.89( .001) |1,159 .01
SxC 3 236,40 78.80] (b) 3,477 1.57( .25 )"
SxQ 3 481.34| 160.45] (b) 3,477 | 3.20( .05 ) 1,159 .10'
SxA 9 2150.63 238,96 (b) 9,477 | 4,77( .001) (3,159 .005
SxCxQ 3 21,12 7.04| (b) 3,477 W14(>.25 )"
SxCxA 9 994,44 110.49| (b) 9,477 | 2.21( .025) {3,159 .10'
SxQxA 9 193.86 21.54| (b) 9,477 W43(>.25 )"
SxC 9 | 172,70, 19,19| (b) 9,477 | ,38(>,25 )"
(b)1(CQA)xS | 477 |23898.78 50,10
F(Form) 1 [14960.41{14960,41| (c) 1,159 {10.31( .005) {1,159 .005
FxC 1 473,78 473,78} (c) 1,159 | 3.26( .10 )
FxQ 1 364,13} 364,13 (c) 1,159 2.,51( .25 )
FxA 3 | 2399.39| 799.80| (e¢) 3,159 | 5.51( .005) {3,159 .005
FxCxQ 1 34,43 34,43 (¢) 1,159 026(>,25 )"
FxCxA 3 770,30 256.77| (e¢) 3,159 | 1.77( .25 )"
FxQxA 3 518,93 172.98| (c) 3,159 | 1.19(>.25 )"
‘FxC 3 | 844,12] 281,37] (c) 3,159 | 1,94( .25 )"
‘(c)l(CQA)xP 159 23074,09] 145.12
:SxF 3 ! 4976.24] 1658,75| (d) 3,477 [19.29( .001) 1,159 ,001
:SxFxC 3 | 1067.16| 355.72| (d) 3,477 | 4.13( .01 ) 1,159 .05
‘SxFxQ 3 477,74} 159.25| (d) 3,477 | 1.85( .25 )" ;
SxFxA 9 | 1748.73] 194,30 (d) 9,477 | 2.26( .025) 3,159 .10
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SxFxCxQ 116.42 38,81 | (d) 3,477 45(>,25 )"
SxFxCxA 804,29 89,37 | (d) 9,477 | 1,04(>,25 )’

3
9
SXFxQxA 9| 438,97 | 48,77 | (d) 9,477 | .57(>.25)"
XFxCxQxA ol 538,94 | 59,88 (d) 9,477 | ,70(>,25 )"
d)1(CQA)xSxF| 477 | 41015,49 | 85,99

CODE: County (Prince Edward County, Virginia - Jackson, Michigan)
- Sex

Age (6, 9, 11, 13)

Scales (Fluency, Flexibility, Originality, Elaboration)
Form (nonverbal - verbal)

8.8, = Sum of squares

d.f., = Degrees of freedom

m.8. - Expected mean sum of squares

c
Q
A
S
F

(a), (b), (c), (d) respective error terms (m,s,) for each of the four
subsections of the table.

Those significance levels with ' (p.>.10) are assumed to be insigni-
ficant,

As can be noted in Table 4, where the main effect of Scales is
introduced and throughout the remainder of the table, an additional
column has been added labeled "Adjusted D.F, and Significance Level."
This represents the application of the Greenhouse and Geisser tech-
nique (see page 54). When the original "F" tests result in a level
of significance of the range ,001-,05, this adjustment technique
will be employed and only those adjusted significance levels which
remain within the above range will be treated as significant.

The first section of the ANOVA table shows that the only main
effect which does not contribute to the obtained differences is that
of County. Over all Scales, Forms, Ages and Sex, there is no sig-
nificant difference between that group of children from Virginia,
whose time or amount of involvement in formal schooling has been
restricted to varying degrees, and that group from Michigan, whose
time or amount of school involvement has been typical for American

public education. This result would clearly seem to reject



Hypothesis No., 1: '"The mean performance scores of the Prince
Edward County, Virginia, children will be significantly higher

than the mean scores of the Jackson, Michigan children.,"”

The four sub=hypotheses of the first hypothesis had pre-
dicted the following:

a, ib = Xm

6 6

b. ng > Xm9

&l

Ce XV11> 11

de Xvyy= Ty
The analysis of the County x Age interaction represents the closest
approximation of testing these hypotheses within the analysis of
variance design., However, its results only tell us that the dif-
ferences between age groups are not significantly different in the
Virginia sample or the Michigan sample. The best means of testing
this hypothesis is the NeumamKeuls procedure. (See page 54)., This

analysis is presented in Table 5.

Given the results in Table 5, the following statement can be

6" §h6." The results show that the

mean score for Virginia children, age 6, is higher than that of their

made: Hypothesis No, la: "Xv

age mates in Michigan and that the difference is statistically signi-
ficant at the .05 level, Hypothesis No. 1lb: “§§9§§59." The results
show a difference that is not statistically significant. However,
the difference is in the predicted direction. Hypothesis No. lc:
“§§11§§h11." The analysis of the data shows significant differences
at the ,01 level but in the opposite direction of that predicted.
Hypothesis No. 1d: "§§13 - 5513." The analysis of the data shows no
significant difference betwesen the mean performance scores of these
two subgroups, Thus, to summarize, the first three hypotheses were

rejected and only sub-hypothesis No. 1d predicting equal performance
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Table 5

Analysis of differences of pairs of means for the eight groups
(Age x County) using the Neuman-Keuls procedure

Age x
County| Mg Via | Mo Ve Vg Mt Y8 Y3
78,9 | 84,0 | 86,3 | 87,6 | 87,6 |105.1 | 109,4 | 117.8]
e 5,0 | 7.4 | 8.7 | 8,7 | 26,2 | 30.5 | 38.9
" 2.3 | 3.6 | 3.6 | 21,1 | 25,4 ] 33.8
5 1.3 1.3 ] 18.8 | 23.1 | 21.5

Vo 0 17,5 1 21.8 | 30,2

g 17.5 22.8 ig,g

ot} 23 L 22,7

13 8,4
S—

A=2,05 r=2 r=3 r=4 r=5 r=6 r=7 r=8
2.95(r,159) 277| 3.31| 3.63| 3.86| 4.03| 47| 4.29
2.99(r,159) 3.64| 4.2 4.40| 4.60| 4.76| 4.88 4.99‘
52953159 | s s | 679 | 7.44| 7.01| 8.26| 8.55 8.791
298159 | 5 46| 8.45| 9.02| 9.43| 9.76| 10.00 10.23'

e Vi | Y Ve L

M, [ n.s, 105 .05 105

" n,s, | ne, | nee, ]

9 | n:‘. M.

36 N.8,

w9
et

13
CODE: M6 = Michigan 6 yr. olds V6 = Virginia 6 yr. olds

M9 = Michigan 9 yr. olds V9 = Virginia 9 yr. olds

M 1 " Michigan 11 yr. olds Vn = Virginia 11 yr. olds
Mi3 = Michigan 13 yr. olds Vi3 = Virginia 13 yr. olds
S'A- = Standard error for the mean of the groups representing

levels of factor A (age)

9.95(r,159) = Tabled values of the Studentized Range Statis-
tics for (1 =) = ,95

9.99(r,159) = Tabled values of the Studentized Range Statis-
tics for (1 =-e<) = ,99
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9132.95(r.159) = Critical values for an ordered difference be-
tween two means, r steps apart

Sz 9.99(r,159) = Critical values for an ordered difference be-
tween two means, r steps apart

by the two samples at the eighth grade level was accepted. Al-
though the performances were not equal, the difference was not
statistically significant. These results will be discussed in
Chapter 6,

The main effect of age across both counties, sex and form,
in all scales, was significant at the ,001 level. The result
is as predicted in Hypothesis No, 2: "The factor of age will make
significant differences in the scores.," To further identify the
cause of this difference an analysis of the age group means by
the Neuman-Keuls procedure is employed. This analysis is shown
in Table 6 for the main effect of age. The age groups show a
consistent increase in mean performance scores as would be expect-
ed. This analysis indicates that a major source of the signifi-
cant difference of the main effect is obtained from the disprop=-

portionate gain for the oldest age group, "A13."

Thus, the difference in performance in scores by age is as
pr&dicted; and furthermore, the 1n§rease at each successive age
level is as suggested in the rationale for Hypothesis No. 2 (p. 49).
However, the data fail to fully support this hypothesis since the
mean score differences are not significant between grade levels 1
and 4,

The main effect of Sex across both counties, at all age levels,
for all scales and both forms is significant at the .05 level. The
mean total score for the eight groups of boys 2 ("County") x 4 ("Age")
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Table 6

Analysis of differences of pairs of mean scores for subjects
grouped by age - using the Neuman-Keuls procedure

Ages & a9 a4 33
Ordered
Means 83,23 86,93 94,53 113,58
[pifferences a, | 3,70 | 11,30 30,35
Between a9 7,60 26,65
Pairs a 9,05
11 —
5z = 145 r=2 r=3 re4
9.95(r,159) 2,77 3.31 3.63
9.99(r,159) 3.64 4,12 4,40
% 2:95(x,159) 4.02 | 4.80 5.26
5% 2.99(x,159) 5.28 | 5,97 6.38
%6 %o fu_ | %13
Significance a, N8, 01 301
of a, 401 01
iDifferences a1 01
CODE: a, = age level 6 a., = age level 11
a, = age level 9 ajy = age level 13
Sx = Standard error for the mean of the groups represent-

ing levels of factor A (age)
9.95(r,159) = Tabled values of the Studentized Range Stat-
istics for (1 =e<) = ,95
9.99(r,159) = Tabled values of the Studentized Range Stat-
istics for (1 =) = ,99
Sx 9.95(r,159) = Critical values for an ordered difference
between two means, r steps apart
S'A'_9_.99(r.159) = Critical values for an ordered difference
between two means, r steps apart
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is 90.04, while for girls, it is 98.9. Thus, in terms of the
main effect of sex, it can be stated that girls achieved higher
scores than boys. The achieved results ran counter to the re-
sults predicted. Hypothesis No. 3 predicted: "There will be no
significant difference in performance when compared by sex."

The main effect of Form was significant at the .005 level.
The battery of four creative tasks, or tests, included two non-
verbal tasks and two verbal tasks. Thus, the scores on the
scales of Fluency, Flexibility, Originality and Elaboration can
be dichotomized according to form, i.e., Verbal Flexibility,
Nonverbal Flexibility, etc. The means for the 16 group means
were 60.38 on the nonverbal and 34.18 for the verbal. Thus,
Hypothesis No. 4 (The scores for the total study of populations
will be significantly higher on the nonverbal forms in comparison
to the verbal forms) is accepted as predicted.

Hypothesis No. 5 predicted that: "The differences between
verbal and nonverbal performance will decrease significantly with
an increase in age." The only other effect significant in this
subsection of the analysis model was, indeed, the Form x Age in-
teraction. This effect is illustrated by the graph in Figure 1.

This graph seriously challenges the validity of the assump-
tion regarding age that was made in the rationale for Hypothesis
No. 6. The trends reflected in the graph show an increase in the
difference between verbal and nonverbal responses with age. The
nonverbal scores show a consistent and steady increase with age.
The nonverbal scores show a decrease in performance scores from
age 6 to age 9, a plateau from age 9 to age 11, and a relatively
sharp increase for age 13. This phenomenon raises some interest-
ing and significant implications which can be more appropriately
discussed in the following chapter. At this point the pertinent



Figure 1

Form performance scores x age
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observation is that the sources of significance for the Form x

Age interaction is a consequence of the fact that nonverbal

scores followed a standard increase in age while the verbal scores
showed the decrease-plateau-increase pattern illustrated in Fig-

ure 1, Thus, Hypothesis No, 6 is rejected.

The interaction effect of Form x County was insignificant
on the non-adjusted "F" test., However, because this interaction
is the focus of Hypothesis No, 6, a further elaboration of this
effect will be attempted. A breakdown of the group means shows
the following:

Verbal Nonverbal
Prince Edward County 30.64 61.5

Jackson, Michigan 37.71 59.26



Thus, the near significance of the Form x County interaction
effect can be primarily attributed to the relatively higher
scores of the Michigan students on the verbal scales as compared
with the verbal scores of the Virginia students, Hypothesis

No, 6 is actually two sub=hypotheses: (a) The Virginia students
performance on nonverbal tests of creativity will be significantly
higher than the score obtained by the Michigan students and (b)
the Michigan students mean performance scores on verbal tests of
creativity will be significantly higher than the mean scores ob-
tained by the Virginia students,

These hypotheses can best be tested using the Neuman-Keuls
technique, This is shown in Table 7.

The results in Table 7 show that sub-hypothesis 6(a)
Virginia Nonverbal Scores will be significantly higher than
Michigan Nonverbal Scores is rejected, although the differences
are in the right direction., Sub-hypothesis 6(b) is accepted.

The Michigan Verbal scores were significantly higher than the
Virginia Verbal Scores at the .01 level of significance. It
should also be noted that Hypothesis No., 6 was accompanied by the
suggestion that the nonverbal differences in favor of the Virginia
students would be greater than the verbal differences in favor of
thg Michigan students. This is implied to maintain consistency
with Hypothesis No. 1 which had predicted that the Virginia stu-
dents would do b&t:cr over all forms than the Michigan students,
Since Hypothesis No. 1 was rejected, it is not too surprising
that the Michigan students superiority on verbal performance was
of a larger magnitude than the superiority of the Virginia stu-
dents on nonverbal performance.

Figure 2 further illustrates the comparative form scores when
the two counties are plotted separately.
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Table 7

Neuman-Keuls test for significance of difference in verbal
and nonverbal scores by county

| Countv x Form V=V M=V M=NV V=NV

Ordered Means 30,64 37,71 59,26 61,5
V-V Differences rl 7.07 28,62 30,06
M=V r, 21,55 23,7
M=NV r3 2,24
S'l; = 1,29
9 = .95 (r,159)

3,77 3,31 3,63
9 = .99 (r,159)

3,64 4,12 4,40
SF = 9,95 (r,159)

3,57 4.27 4,68
57 = 299 (r,159) 4,70 | s5.31 | .68
V-V 201 .01 01
M=V 01 ,01
M=NV n,s,

CODE: V-V = Virginia - Verbal M-NV = Michigan - Nonverbal
M-V = Michigan - Verbal V=NV - Virginia - Nonverbal

¥

9.95(r,159)

9.99(r,159)

#7 9.95(r,159)
ST 9.99(r,159)

two means, r steps apart

Standard error for the mean of the groups repre-
senting levels of factor F (Form)
Tabled values of the Studentized Range Statistics
for (1 =) = ,95

Tabled values of the Studentized Range Statistics
for (1 =) = ,99

Critical values for an ordered difference between
two means, r steps apart
Critical values for an ordered difference between



Figure 2

Verbal and nonverbal performance scores for Virginia and
Michigan students by age level

Virginia

Michigan

v
NV
v
NV

>ope

The across age pattern of verbal performance in the two
sample groups is nearly parallel. Also significant, although
not related to Hypothesis No. 6, is the differential pattern
o£~nonvcrba1 performance scores across age. The consistent in-
crease with age holds true of the Michigan students until age
13, but does not hold true for the Virginia students except on
the overall age range, When the wnenverbal scores are not sep~-
arated by county, however, the effect is a consistent increase

referred to on page 68,
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Additional findings from the analysis of variance

The preceeding references to the analysis of variance table
and related techniques are those which dealt with the hypotheses
formulated for this study. The remainder of this section elabor-
ates upon the findings reported in the remainder of the ANOVA
table (Table 4). This elaboration is sequentially given for each
section of the table.

In the first section all of the results for main effects
have previously been reported as well as the "County x Age" in-
teraction., The interaction "Sex x Age" was insignificant indi-
cating that when both population samples are considered together,
girls tend to do better than boys at all age levels, and that in-
creases in performance scores with age are similar in both sexes.
Given the fact that the overall main effect of county was insig-
nificant and that of Sex and Age were significant sources of dif-
ference, subsequent insignificance of the interaction of "County
x Age" and "County x Sex" would seem to indicate that the obtained
differences for both Sex and Age are consistent in the two popula-
tions studied. However, when the third order interaction of
"County x Sex x Age" is analyzed the differences are highly signifi-
cant. Thus, the inference would be that the interaction betwedn
Sex and Age differs significantly in the Prince Edward population
in comparison to the Jackson population, Figure 3 is an attempt
to graph this third order interaction.

This graph fails to clearly identify the major source of dif-
ferences which account for the significance of the three way inter-
action, Thus, it was deemed desirable to employ some further means
of analysis. The Neuman-Keuls technique was employed but the re-
sults, like the graph, were too diffuse to specifically identify the
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Figure 3

Performance scores for Virginia and Michigan students, illustrated
by sex and across age groups
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factors involved, Finally, an attempt was made to innovate a
technique. The result can best be described as a series of dev-
iation tables. In essence, it is a procedure that allows the
investigator to explain a complex interaction effect by setting
up a series of expected values (based on results of the analysis
of main effects and higher order interactions) and establishing
the extent of the deviation of the actual obtained mean scores
from the derived expected mean scores. This process is illus-
trated and the accompanying tables are presented in Appendix B,
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The results of the analysis described in Appendix B indi-
cate that the source of significance for the three-way inter-
action is the exceedingly low performance of thirteen year old
Virginia boys and Michigan girls, and the relatively high per-
formance of the six year old Virginia boys and nine year old
Michigan girls,

The second subsection of Table 4 begins with the analysis
of the main effect of "Scales". Using the usual "F" test pro-
cedure, this is significant at the .00l level. Under the ad-
justed degrees of freedom the "Scales" effect is significant at
the .01 level, The four scales with their respective means in
parentheses are: a) Fluency (32.8); b) Flexibility (21.7); ¢)
Originality (18.3) and d) Elaboration (21.9). To further iden-
tify the source of the significant difference for performance
on these scales, the Neuman-Keuls analysis is used with the re-

sults shown in Table 8.

These results would clearly indicate that the major source
of the significant difference is the higher scores achieved on
Fluency, Differences between the means of the other scales were

not significant,

An examination of the scoring procedures from which these
scale scores were derived would suggest that a certain degree of
interscale dependency exists and is of the nature that Fluency
would tend to be the highest score. The Flexibility score theo-
retically can equal the Fluency score but not exceed it. 1In
actual practice, it would always tend to be lower. Originality
and Elaboration have a similar dependency on Fluency in that the
original and/or elaborated responses must first be recorded in
the Fluency score., However, since each response can be scored in
the excess of 1 for Originality or Elaboration the possibility of

these scores exceeding the obtained Fluency scores exists, Thus,
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Table 8

Analysis of differences of pairs of means for performance
scores on the four scales, using the Neuman-Keuls procedure

k
8
*
8

9,99(r,477)

9.95(x,477)

two means, r steps apart

9.,99(r,477)

two means, r steps apart

senting levels of factor s (Scale)
9.95(r,477) = Tabled values of the Studentized Range Statistics
for (1 =e¢) = ,95
Tabled values of the Studentized Range Statistics
for (1 =os) = ,99
Critical values for an ordered difference between

S S S 1S
Fl
Scales 0 Flex E :
Ordered Means | _18.3 21,7 21,9 32,8
Differences S
Between So 3.4 _3.6 14,5
Pairs Flex
of S o2 | 11,1
Means E
10,9
S
8 = .29 r=2 r=3 r=4
295 (r,477) 2,80 | 3.36| 3.69
9.99 (r,477)
2 ’ 3,70 4,20 4,50
53 2.95 (x,477) 1,50 | 1,79 1,96
S5 2.99 (r,477) 1,97 | 2,22 2,38
S0 0| .01 01
sFlex 0
SE %*ln
,01
CODE: O = Originality E = Elaboration
Flex = Flexibility Flu = Fluency
S. = Standard error for the mean of the group repre-

Critical values for an ordered difference between



the nature of scoring techniques explains partially the obtained
results but by no means adequately or completely explains the
observed conditions. The lack of any significant differences
between performance on the other three scales, Flexibility,
Originality and Elaboration would seem to be independent of this
factor, It would appear that the lack of differences reflects
characteristics of the population samples.

The two way interaction of "Scale x County" was insignifi-
cant, leading to the inference that the relative performance on
these Scales, as reflected in the interpretation of the main ef-
fect of Scales, is consistent in both counties. However, be-
cause of its possible relevance to later interpretations, Figure
4 11lustrates the Scale X County effect.

Although the "Scale x County" effect was insignificant, it
does show the virtual equivalence of the two population samples
on Fluency, Flexibility, and Originality scores, and the obvious
superiority of the Michigan children on the Elaboration scale.

The results indicate that scale performance scores were
relatively consistent in both sexes, This consistency is found
to be less than for the county effects since the usual "F" test
for the "Scale x Sex" interaction would indicate a ,05 level of

significance but the adjusted significance is .10.

The interaction effect of "Scales x Age" was significant at
the .005 level after adjusting the degrees of freedom. This effect
can be illustrated by the graphs shown in Figures 5 and 6., These
graphs are sufficient to explain the source of the significance of
the "Scale x Age" interaction. In part it is the function of an
overall increase across all scales with age. However, the difference
between achieved scale scores tends to be relatively consistent and

in the same order as in the analysis of the main effect of Scales,
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Figure 4
Total scale scores by county
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The only exceptions to this are the scores for the Elaboration
scale which begin as the lowest at the six year old level, but
ranks next to the highest for both 11 year olds and 13 year olds,
with the difference proportionally greater for the latter age
group. Thus, the primary contributor to the significance of the
effect is the Elaboration scale, especially at the 6, 11 and 13

year old levels.

The three way interactions of "Scales x County x Sex," and
®Scales x Sex x Age" were insignificant. Only "Scales x County x
Age" interaction approachs significance with the regular "F" test
showing significance at the .025 level; but after the appropriate
adjustment of the degrees of freedom, this was reduced to ,10.
Again, because of its near significance and its possible help in
interpreting the results reported for several of the hypotheses,
this three way interaction, "Scale x County x Age," will be analyzed
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Figure 5 Figure 6
Mean age group scores on the four
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Figures 7, 8, 9 and 10 illustrate the differences

in more detail,
These

in scale performance by the four age groups in each county.
four graphs ifllustrate for all scales at the four different age
levels that the performance for the two population samples are vir-
tually équal and parallel with the exception of the Elaboration
scale for the three youngest age levels and the Flexibility scale

at the fourth age level. The near significance of the "Scales x
County x Age" interaction would seem to be a consequence of this

shift of scale differential at the thirteen vear old level.

In addition the fact that at the earlier age levels Virginia

children demonstrated higher performance on most scales while at



Figure 7

Scale performance for 6 year
old children
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the older age levels this superiority was reversed. This general
trend had enough exceptions to also add to the magnitude of the

significance of the effect.

The next subsection of the ANOVA table (Table 4, page 61)
deals with the main effect of Form and related interactions. This
main effect plus several of the interactions have been discussed

earlier as they affected the disposition of specific hypotheses.

The interaction effect of "Form x Sex" was not significant,
indicating that boys and girls reflected equal differences between

verbal and nonverbal performance.

The three way interactions of "Form x County x Sex," "Form

x County x Age," and "Form x Sex x Age," were not significant, nor

was the four way interaction of "Form x County x Sex x Age."

The final part of the analysis of variance table begins with
the "Scale x Form" interaction which was significant with the ad-
justed degrees of freedom at the .001 level. This interaction
effect is graphed in Figure 11,

The primary source of the significance for the interaction
effect of "Form x Scale" is the performance on the Elaboration
scale. In the nonverbal form, Elaboration scores were only
slightly lower, 2 points, than those for Fluency, and the scale
in which the highest scores were achieved, and 4 points and 6
points higher than Flexibility and Originality, respectively.

On the verbal scales, Fluency, Flexibility and Originality, scores
are lower but parallel to the pattern on the nonverbal scale

scores. However, the verbal Elaboration scores are the lowest of the
four, ten points below the verbal Fluency score and four points
below both verbal Flexibility and Originality.
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Figure 11

Interaction effect of Scales x Form
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The three way interaction of 'Scales x Form x County'" also
shows up as a source of significant difference. The adjusted
"F" test results in a .05 level of significance. This inter-
action is graphed in Figure 12,

An interpretation of these results leads to a more specific
identificatioﬂ of the sources of difference. From preceeding
analyses of effects it was established that nonverbal scores
were higher than verbal scores, and that this differential re-
lationship was consistent across all scales with the exception of
Elaboration, In the latter scale, the difference between verbal
and nonverbal performance was maximized. Although the measured
level of significance was .10, the interaction effect of '"Form x
County" showed that the Virginia students performed slightly bet-
ter on the nonverbal tests than the Michigan students, and that
the trend was reversed, and the differences slightly greater, on
the verbal tests. Given these conditions, the source of significance



Figure 12
Interaction effect of Scales x Form x County
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for the "Scales x Form x County" interaction seems to be the
consequence of three factors: (a) the fact that the differences
between the two counties on Fluency, both verbal and nonverbal,
were relatively larger, Virginia greater than Michigan on the
nonverbal, and Michigan greater than Virginia on the verbal
scores; (b) the collapse of differences between counties on

the Originality scale for both nonverbal and verbal (The scores
for both populations were essentially the same for both non-
verbal and verbal originality.); and (c) the higher performance
scores achieved by the Michigan students on nonverbal Elabora-
tion. None of these conditions, independently, is of the degree
to have produced the significant difference but rather it is the

combination of the three.

None of the remaining interaction effects prove to be signi-
ficant, '"Scale x Form x Sex" was insignifncant and "Scale x Form

x Age" was significant until the adjusted degrees of freedom
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reduced the significance level to .10. The computed significance
level for the four way interactions of "Scales x Form x County x

' and "Scales x Form x Sex x

Age," "Scales x Form x County x Age,'
Age," were all greater than .25, as was the five way interaction,
"Scales x Form x County x Sex x Age." The results of the pre-
ceeding analysis and the subsequent disposition of the hypotheses
will be presented in Chapter 6. In addition to these secondary
analyses, Appendix C contains a descriptive analysis of scores
achieved on the four creativity tasks which collectively made up

the Abbreviated Form VII, Minnesota Tests of Creativity.

The primary function of the analysis reported in Appendix C
was to determine if one or more tasks introduced biases that
would differentially influence performance and confound the an-
alysis reported in Chapter 4, especially with respect to such
factors as sex or county. The conclusions derived from the an-
alysis in Appendix C is that no such biases resulted. Other in-
terpretations of the comparative task performance are included

in the appendix,



Chapter 5 - Secondary Analysis of the Data

Introduction

This section deals with some treatments of the data that are

not directly relevant to the testing of the hypotheses but can be
of potential help in interpreting the results discussed in the last
section as well as being interesting in their own right. There are
three sets of supplemental data to be discussed: (a) a comparison
of scores of the two samples analyzed in the previous section,
Prince Edward County, Virginia and Jackson, Michigan, with per-
formance scores for a sample from another county in Virginia; (b)
a comparison of the I.Q. levels of Jackson, Michigan and Prince
Edward County, Virginia, and (c) rank order correlations of I.Q.
with the various total scores and form and scale scores and the
comparison of these correlations with intertask and interscale

correlations,

Data from a neighboring Virginia county

It had originally been planned to run the complete battery of

- 84 =
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tests at all four age levels on a matching sample from a county
neighboring Prince Edward County in Virginia. In this way one
could enhance control for the geographic or subcultural effect
of Southern Rural Negro children and Northern Urban Negro child-
ren., Had this been accomplished, the Neighboring County sample
and the Prince Edward County sample would have shared geographi-
cal or subcultural characteristics, while the Neighboring County
and Jackson, Michigan, samples would have shared common school
experiences, in terms of the involvement. Due to the temporary
suspension of the Prince Edward County research project the re-
sulting dates for the trip to Virginia to collect data included
only the last half day of classes in the neighboring county.
This meant that it was impossible to administer the total bat-
tery of Creativity tests to this sample. As a result only omne
of the four tasks, "Incomplete Figures," was administered to
the three youngest age groups of the four age groups sampled
from the other populations. Such limited data do not allow for
making firm inferences concerning the subcultural factors. In
addition, even though the tests were all administered by the
principal investigator, the testing situations were not identical
with those for the other samples and the effect of these differences
are hard to determine in terms of increasing or decreasing per-
formance scores. For these reasons these data are relegated to
this secondary section rather than presented as an integral part
.of the analysis. The comparative scores are presented in Table 9
and {llustrated in Figures 13, 14, 15 and 16. The limited data on
the comparative scores for the three counties had several interest-
ing patterns. Figure 13, depicting the mean scale scores on
Figure Completion for the first grade level, shows a general equal-
ity among the mean scores for the children from the three counties.
However, Figures 14 and 15 run counter to this pattern. The two
Southern rural groups remain almost equal on all scales for both
age levels while the Northern urban group deviates noticeably. The
latter group, with a slightly lower mean score on Fluency and Flexi-
bility at both age levels, achieves a limited superiority on
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Originality and, with age, an increasingly sharp superiority in
Eiaboration. Given the fact that the neighboring county students
had the typical continuous school experience shared by the Michigan
sample the rationale for the differences of the older age level
would seem to be weighted toward social-cultural differences. How-
ever, this reasoning requires the assumption of relatively iden-
tical school experiences in the two counties. This would be a
riaky assumption, for many reasons, none the least of which would
be the limited creativity data and the irregular testing condi-
tions for the neighboring county. Figure 16, plotting the mean
total score for the Figure Completion task of the three sample
groups at each of the three age levels, shows clearly the equal-
ity of the two Virginia groups with the Michigan children gradu-
ally increasing their superiority with age. From the immediately
preceeding graphs, it is obvious that this latter effect is pri-
marily a function of the differential performance on the Elabora-

tion scale.

Certainly these sets of data are too limited and questionable
to draw firm conclusions. At best it can be used to generate some
questions that can only be resolved by further research concerning
the comparative effects of social cultural variables on performance
on creativity tasks and more specifically a differential effect of
scale scores. At the same time the data reflect an adequately con-
sistent pattern of similarity between the two Virginia samples
strongly suggesting that the majoér factor producing the differential
effect observed in this study may be of a more general social-
cultural origin than the more specific factors of differences in

formal educational experience.

Creativity and intelligence

One of the major issues that has emerged from the recent



literature on research in creativity has been the nature of its
relationship to intelligence as measured by the standardized

tests and reported in the I1.Q. score (Getzels and Jackson, 1962;
Torrance, 1962, 1963b; Ripple and May, 1962). The various re-
ports have labeled the relationship as (a) minimal, insignificant
or even negative, (b) low, but significant up to a certain thres-
hold beyond which the two variables are independent and (c¢) signi-
ficant in a normal population implying that reports of inde-
pendence are a statistical function of using attenuated samples
with little variation in I1.Q.

This study can add little clarity to this confusion. In the
first place a relatively attenuated sample is again involved. In-
stead of a sample characterized by high I.Q., as has been the case
in other studies, this study has samples characterized by generally
below average I.Q.'s. In the second place, the I.Q. data available
are based on various intelligence tests given at different age
levels. To have grouped these together and made inferences from
resulting correlations with creativity scores would have been a
questionable procedure. Thus, the data described below are for the
purpose of facilitating the interpretation of the results described
in the previous chapter, and exploring possible facets of the rela-
tionship between the variables of "creativity" and "intelligence"

for tentative insights to generate further investigation.

Table 10 presents mean I1.Q. scores for Michigan and Virginia
students by age levels. The sources of 1.Q. are mixed to such an
extent, even within age groups, that no attempt will be made to
specify the source, It should, however, be noted that the I.Q.
scores for the 13 year old Jackson students are derived from the
Verbal Reasoning Scores on the Differential Aptitude Test. It is
interesting to note that the six year old children in both Virginia
and Michigan were essentially equal in performance on I.Q. tests.
Following this, the reported average 1.Q. of the Michigan students
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Table 10

Comparative 1.Q. scores for Michigan and
Virginia students by age levels

6 9 11
Prince Edward 88 83,1 73.7
Jackson, Michigan| 87,61 97,2 | 94.6 | 91 |

rises as age and school experience increase; whereas in Virginia
an increase in age, without a concommitant increase in school
experience, produces a declining average I.Q. for the 9 and 11
year old age groups. However at the 13 year old level, the I1.Q.
scores are nearly equal. It should be kept in mind that the 13
year old children in Prince Edward County had attended grades

K-3 before the public schools were closed.

The next set of data to be presented is that resulting from
rank order correlations between I.Q. scores and the scores on the
"Minnesota Tests of Creativity, Abbreviated Form VII." These cor-
relations were computed for the total scores on the four scales and
for the two forms of the test. Wallach and Kogan (1965) have point-
ed out a flaw that is contained in much of the analysis on the re-
lationship between I.Q. and Creativity:

The 'creativity index' used has varied for different
studies, consisting in each case of a composite score
based on the results of two or more different proce-
dures. In the majority of these studies, the intel-
ligence measure utilized has been an I.Q. score, a
variable from which age differences have been par-
tialled out. Age differences have not, in turn, been
partialled out from the creativity scores. The effect
of relating the creativity and intelligence measure
under these conditions, if there is a reasonably ex-
tensive age range, is to underestimate the degree of
relationship between them. This is the case since age
has been partialled out of one variable but not the
other. The evidence in question, then, cannot be said
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to convince one of the relative independence of
'creativity' and 'intelligence'. (pages 8-9)

To avoid this flaw the rank order correlations were computed
separately for each age group separated by "county". This then
necessitates the questionable practice or summing the rank order
correlations from several groups and computing the arithmetic mean
correlation for the total correlations where age or county groups
were combined., Such a procedure would not be acceptable for draw-
ing conclusions but is satisfactory for this exploratory effort.
As has been discussed before, it was necessary to use the rank or-
der technique because of the diversity in type and time of I.Q.
measurement. This same factor argued against the combining of
counties at the same age level, It is also true that the degree
of correlation obtained is seriously attenuated by the low relia-
bilities of the Creativity scores.

The results of the analysis of the relationship between I1.Q.
and Creativity are presented in Table 11. The most significant
feature of this set of data is the higher correlations between
Creativity scores and I.Q. scores for the Prince Edward sample.

It is not implied that all these differences in obtained corre-
lations are significant differences; rather that the "significance”
lies in the pervasiveness or consistency of the trend.

This is the only consistent pattern to emerge from the above
correlations. The correlation between 1.Q. and Creativity Total
Score does not systematically increase or decrease with Age, and the
same fluctuation is observed when the correlations are computed
separately by county. When the correlations are computed by total
scale score, Flexibility and Elaboration are significantly corre-
lated with I.Q. The latter was the only scale to show a significant
correlation with I.Q. for the Jackson sample, while only Originality
failed to show a significant correlation for the Prince Edward County
group. When these are inspected by age, the eleven year old children
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again show a considerably lower correlation between 1.Q. on three of
the scale scores than do the other three age levels., Flexibility is
the exception. This latter scale showed the greatest consistency

in its correlation with I.Q. across all age levels. When the cor-
relations were compared relating Form with I.Q., the differential
effect by county was of roughly the same order for both verbal and
nonverbal. When the dichotomy by form is further broken down by

age this consistency of differences between the counties breaks down.

One final comparison can be made with the available data. Ome
of the criticisms made of the work done in defining and assessing
creativity is that it is depicted as a single, unified dimension
that can be differentiated from "intelligence" as measured by the
standardized I.Q. test. This criticism has been made most explicit-
ly by Wallach and Kogan (1965):

Perhaps the most widely publicized recent research

in this area is the volume Creativity and Intelligence
by Getzels and Jackson (1962). These authors worked
with five procedures labeled "creativity tests" and
considered the performance of a large sample of stu-
dents (class range, sixth grade through senior year

of high school) on these and on one or another I.Q.
measure. With 292 boys and 241 girls under consider-
ation, all five of the creativity tests were signifi-
cantly (p < .05) correlated with I.Q. for the boys,
and four out of the five creativity tests were signi-
ficantly (p < .05) correlated with I.Q. in the case

of the girls., Two of those five correlations for the
boys were not only significant but substantial (.37
and .37); analagously, for the girls, two of those
five correlations were substantial as well as signi-
ficant (.39 and .37). As a first point, then, one

can question the degree to which the tests of creativ-
ity are independent of general intelligence.

Consider next the relationship among the creativity
tests themselves. Inspection reveals that the five
tests in question virtually are no more strongly cor-
related with one another than they are with intelli-
gence, and that this is true for both sexes. Thus
the average correlation for boys is .26 between the
creativity tests and I.Q., and is .28 among the
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creativity tests themselves. Thus, if one wishes

to argue from these data that a modicum of com-
monality underlies the creativity tests, then one
must admit that almost the same degree of common-
ality also extends to the intelligence measure, so
that no evidence is found for conceiving of a psy-
chological dimension of creativity as existing a-
part from general intelligence. If, on the other
hand, one wishes to propose from these data that

the creativity indices possess much variance that

is distinct from differences in general intelligence,
then one must admit that these creativity tests are
in just about the same degree independent of one an-
other, so that no evidence exists for conceiving of
a single, unified dimension that would be appropri-
ately labeled creativity after the manner of the con-
cept of general intelligence or "G". (p. 3)

It should be noted that Wallach and Kogan's questioning of the legi-
timacy of a single operational conmstruct of creativity, the product
of summing the performance scores of five creativity tests, has in
part been recognized by the design of this study. Although the an-
alysis of mean effects utilized a similar "global" score, i.e. the
total score achieved on each of four tests, added together for one
"grand" total score, it is also true that the effects were also an-
alyzed using total scale scores and scale scores by verbal or non-
verbal form. By utilizing analagous analysis procedures on the data
obtained from this study it is not only possible to see if Wallach
and Kogan's results are replicated, but to also see if treating the
performance scores achieved on different tasks as additive by scale
is legitimate, and to further explore the resulting relationships

when form, verbal or nonverbal, is included.

Wallach and Kogan state that results similar to those achieved
by their analysis of the Getzels and Jackson data are found for

other such studies.,

Turning to the work of Torrance and his associates, the devel-
opers of the tests utilized in this study, Wallach and Kogan (1965)

report:
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No data have been presented by the Torrance group that
would permit one to evaluate whether and to what extent
the various creativity procedures they utilize inter-
correlate more strongly with one another than the de-
gree of their separate correlations with general intel-
ligence. However, the creativity instruments used by
the Torrance group seem to possess about the same de-
gree of diversity as those employed in the Getzels-
Jackson, Cline-Richards-Needham, Cline-Richards-Abe,

and Flescher studies, where the creativity procedures
correlated to about the same degree with general intel-
ligence as they correlated among themselves, or actually
correlated more strongly with general intelligence than
they correlated among themselves. From the direction of
this evidence, therefore, we have to wonder whether the
correlational situation would not be rather similar in
the case of the Torrance group's materials. (p. 9)

The following set of data, given the various limitations of the
study, should illuminate this issue. It should be noted that the
n's are different for the intercorrelations among creativity in-
dices than for those of the correlations between the I.Q. and
creativity indices. The former n's represent the total sample used
for the analysis of variance purposes. The latter n's are the ma-
jor proportion of the total sample for which I.Q. data was avail-
able., If one assumes that those eliminated for want of I.Q. data
constitute a randomly selected group, and no evidence exists to
indicate otherwise, then this factor should not seriously contam-
inate the results.

A replication of the analysis applied by Wallach and Kogan to
the Getzels and Jackson data, is perhaps ﬁhe best place to begin.
As was reported earlier in this chapter, the correlation between
total score and 1.Q. for the total population was .21 which was sig-
nificant at the .05 level. The following table gives the intercor-
relations between the four different tasks of the creativity battery.
The confidence intervals for the correlations are given in parenthe-
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Table 12
Inter-task correlations total sample

N =171
(confidence intervals)

Circles Product Improvemen Uses
: | 40 27 .26

{ Figute Comgletion 027"'0542) io l3-u‘.0) (- 11—.392 |
.00 .09
Circles (=e15-.15) (=.06-,24) |

' o37 i
Product Improvement: _(.23-,49) |

The correlations for each sub-test with the Total Score were as

follows:
Figure Completion .70 (.62-.85)
Circles «68 (.59-.75)
Product Improvement «55 (.43-.64)
Uses .64 (.55-.72)

Table 12 indicates a limited acceptance of Wallach and Kogan's
assumptions concerning the creativity tests of Torrance and his
associates, or at least the four tests utilized in this study. Only
two of the intercorrelations for the task show confidence intervals
which exceed the correlation of I.Q. with total Creativity Score.
Two of the intercorrelations are of generally equal magnitude to

the I.Q.-Creativity relationship and the remaining two are less. It
is also interesting to note the correlations of the four individual
creativity tasks with I.Q. They are as follows:

Figure Completion .14 (not significant)

Circles «23 (significant at the .05
level)

Product Improvement .14 (not significant)

Uses .11 (not significant)

It should be noted that those correlations for which confidence in-

tervals are used are product-moment correlations while significance

levels are used for rank-order correlations.
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Because there was a substantial difference between the I.Q.~-
Creativity correlation for the two counties, .36 for Virginia and

.09 for Michigan, the above correlations should also be reported
separately for the two samples.

Table 13

Inter-task correlations for Virginia students
N = 85
(confidence intervals)

Circles Product Improvement Uses

.21 .33
(.01-.40) (.13-.51

.19 32

(-.03-039) goll-asoz !

i 53

Product Improvement _(.35-.66) |

Table 14

Inter-task correlations for Michigan students
N = 90
(confidence intervals)

Circles Product Improvement Uses

.46 «25 .15
Fisute Comgletion ° 27"‘ ° 61 (o 04- ° 43) L- 006- ° 35
-.04 .11 I
Circles (-.25-,17) (-.10-,31“
‘ .24 A
Product Improvement! (.03-.43) |

Tables 13 and 14 show a more consistent agreement with the Wallach
and Kogan argument. In Table 13 none of the confidence intervals
for the inter-task correlations exceed the .36 correlation between
I.Q. and creativity for the Virginia population. In Table 14

only the intercorrelation between Figure Completion and Circles
shows a confidence interval that exceeds the .09 correlation be-
tween I.Q. and Creativity for the Michigan children. The correla-
tion of each task with total score is presented in Table 15 for the



two sample subgroups.

Table 15

Correlations of individual creativity task scores with total
creativity scores for Virginia and Michigan children

Task i Virginia Michigan '
Figure .69 .70
Comgletion (056-0 79) (o 57-079)
‘ .81 .69
Circles : (.72-.87) (.56-.78)
; Product .60 .49
___Improvement (. 44-,72) (.31-.64)
. .71 ' .61
Uses (.58-.80) . (o47-.73)

Table 16 shows the correlations of I.Q. with each of the four
task scores for the two counties.

Table 16
Correlation of I.Q. with each of the four Creativity Task
Scores
Virginia Michigan
Figure ;
Completion 201 +26
Circles 042 .07
Product
Improvement .19 i .09
Uses 221 .03
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Table 15 shows that the correlation of the individual tasks with
total score do not vary to any great extent between the two coun-
ties, but Table 16 indicates that there is a differential effect

by county on correlations between I.Q. and task scores. Circles,
Uses, and Product Improvement scores showed a relatively substantial
correlation with I.Q. for Prince Edward County children, and a

near zero correlation for the Michigan children. Figure Completion
scores reversed this pattern with correlations with I.Q. near zero
for the Virginia children and fairly substantial correlations for
the Michigan children.

These correlations can also be viewed in terms of dichotomizing
the total score into nonverbal and verbal scores, and comparing the
correlations of these two subtotals and I.Q. with the respective cor-
relation between the two nonverbal and two verbal tasks. For the
total sample the correlation between I.Q. and nonverbal Creativity
is .20 while the correlation between Figure Completion and Circles
is .40, Verbal Creativity and 1.Q. were correlated at .17 for the
total population as compared to the .37 correlation between Product
Improvement and Uses. If these are further seéaraced into figures

for Virginia and for Michigan the results are:

(a) Virginia I.Q. x Nonverbal .32
Figure Completion x Circles .48

I.Q. x Verbal .27

Product Improvement x Uses .53

(b) Michigan I.Q. x Nonverbal .10
’ Figure Completion x Circles .46

I.Q. x Verbal .09

Product Improvement x Uses 24

In all cases the relevant intertask correlations are higher than
the appropriate form creativity scores with 1.Q.'s. The magnitude
of this difference can be considered substantial for all but one, the

nonverbal scores of the Virginia children.
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One of the major implications in Chapter 3 concerning the
analysis of creativity scores was the desirability of utilizing
scale scores (Fluency, Flexibility, Originality and Elaboration)
as opposed to scores for the individual tasks or even total scores.
This preference is reflected in the analysis of variance design
utilized for the major analysis. Thus it seems wise to submit the
data, organized within scales, to the analysis suggested by Wallach
and Kogan (1965).

The first method of describing the relationship between
"creativity" scale scores utilizes the total scale scores summed
across the four tasks. These relationships are depicted in Table
17.

Table 17
Intercorrelations between total scale scores

( ) = confidence intervals
Correlation of 1.Q. with creativity total score = ,21

Flexibility Originality Elaboration

.78 .64 41

Fluency (.72~-,.84) (.54-.72) (,28-,53
.66 .48

Otiginalitz (027-.74)_ (0 26-029)
42

Elaboration (., 29-,54)

It is also interesting to note two other sets of relationships based
on this grouping of data. The first of these is the correlations

of the four scale scores with the total score. These are as follows:

Fluency .83 (.77-.87)
Flexibility .86 (.77-.88)
Originality .80 (.74-.85)
Elaboration 79 (.72-.83)

The other relationship is that between the scale scores and I.Q.

These as previously reported on page 92 were:
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Fluency .09 (not significant)

Flexibility .22 (significant at ,005 level)
Originality .01 (not significant)

Elaboration .36 (significant at the .0005 level)

As with the data grouped by task scores, this description should be
presented separately for the two "counties" due to the difference
between the correlations of total score with creativity for the two

groups.

Table 18
Intercorrelations between Total Scale Scores for
Virginia children
( ) = confidence intervals

Flexibility Originality Elaboration

.76 .68 «40
(065 - 084) (o55-.78) (020‘056)
.73 <54
(,61-.81) (.37-.68) |
.Sl
(033-.65)
Table 19

Intercorrelations between Tbtal Scale Scores for
Michigan children
( ) = confidence intervals

Flexibility Originality Elaboration

.81 .67 <43
(.72-,87) (.54=.77) (.24=.59)
«70 <45
(,58-.79) (,27-.60)
.33
io 1_3-.51)

Tables 20 and 21 show the differential correlations for the two
sample groups between the individual total Scale Scores and the Total
Creativity Score and between 1.Q. and the Total Scale Scores.
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Table 20

Correlations for Michigan and Virginia children between total
scale scores and total creativity scores

( ) = confidence intervals

Scale Virginia Michigan
.82 .85

Fluency (.73-.88) (.78-.90)
.87 «85

Flexibility (.8%2.9117 (.7?;.90)
.80 W77

| Elaboration (.71-.87) (.67-.84)

Table 21

Correlations for Michigan and Virginia children between scale
scores and I.Q.
( ) = significance levels

| Scale Virginia Michigan |
.20 .00
Fluency . (.05) (ns)
<26 .18
Flexibility (.025) (ns)
.07 .05
Originality (ns) (ns)
.50 «24
Elaboration (.0005) (.025)

This last group of data, dealing with Creativity Scale Scores,
also raises some interesting questions and adds a few dimensions to
previously raised questions. The major reason that this portion of
the analysis was undertaken was to apply the criticisms of Wallach
and Kogan (1965) to data derived in this study. The focal issue
dealt with the disparaging of the "creativity" construct in the glo-
bal sense derived from tasks such as those employed by Guilford,

Getzels and Jackson, and Torrance. The purpose was not to refute
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the Wallach and Kogan assertions but rather to investigate this
phenomena when scale scores are utilized as the basic referent as
opposed to task scores. The previous analysis of task scores for
the total sample did not clearly refute or substantiate the asser-
tions under consideration. Because of the substantial differences
between the Virginia and Michigan samples with respect to the de-
gree of relationship between 1.Q. and Creativity, the analysis was
then computed separately for these two groups. In an important

sense this provided support for the Wallach and Kogan claims.

When interscale correlations are compared with the I.Q. x
Total Score correlations the intercorrelations among the scales are
significantly higher than the I.Q. x Total Score correlation. At
no point do the confidence intervals for these interscale correla-
tions include a .21 correlation between I.Q. and total score of
creativity. It is also interesting to note the Elaboration scale
which shows the lowest correlation with the other scales, also
demonstrates the highest correlation with I.Q.(pp. 100-101). These
results raise some questions as to the validity of the Elaboration
scale in the creativity battery. Such considerations, however, are

beyond the scope and concern of this study.

As Tables 18 and 19 ( p. 101) show, the Virginia interscale
correlations, while generally higher than the correlation of I.Q.
and Total Creativity score, are not always significantly higher as
determined by the range of the confidence interval. Conversely, the
Michigan sample which has a more normal I.Q. distribution shows all
six interscale correlations significantly higher than the correla-
tion of 1.Q. and Total Scale Creativity. Table 21 shows that the
ordering of scale scores with respect to their correlation with I.Q.
would produce the same order in both counties. However, the correla-
tions do not run parallel to each other; Fluency and Elaboration show
a decidedly higher correlation with I1.Q. for the Virginia students
than the Michigan students.
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The correlations between the two forms (Verbal and Nonverbal)

of the Scale scores were as follows:

Fluency .00
Flexibility .14
Originality .17
Elaboration .17

Given these low correlations between verbal and nonverbal
scale scores, one would infer that had interscale correlations been
computed separately by form, they would have been higher than those
reported in Tables 17-19.

These low correlations between forms of the four scales would
also suggest that the grouping of form scores into a single score
is a questionable procedure. Further work with larger and more
typical population samples will be required to ascertain the speci-

fic grouping of scores that is most valid for analytical purposes.



Chapter 6 - Discussion

The final chapter of this study is primarily concerned with
interpreting the results of the analyses reported in Chapter 4 and

deriving appropriate inferences as to their meaning or implications.

Review

.

Before discussing the various conclusions and implications de-
rived from this study, it is best to review a summary of the dispo-
sition of the research hypotheses and characteristics or aspects of
the study which impose various limitations on the conclusions drawn.

Summary of primary statistical analysis:
1. The performance scores of the Prince Edward County, Virginia,
"children will be significantly higher than those scores of
the Jackson, Michigan children.
Disposition: rejected.
(a) There will be no significant differences in the perfor-
mance of the Virginia and the Michigan students in the
six year old group.
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2.

3.

4,
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Disposition: rejected. The Virginia students achieved
significantly higher performance scores, significant
at the .05 level.

(b) The fourth grade (nine year old) Virginia students will
do significantly better on the tests of Creativity than
will the fourth grade Michigan students.

Disposition: rejected. The slight difference was in
the right direction but was not statistically signifi-
cant.

(¢) The sixth grade (11 year old) Virginia students will do
significantly better on the tests of creativity than will
the sixth grade Michigan students.

Disposition: rejected. The Michigan students achieved
higher scores than did the Virginia students and the
difference was statistically significant at the .0l
level.

(d) The eighth grade (13 year old) Michigan students will do
significantly better on the tests of Creativity than will
the eighth grade Virginia students.

Disposition: rejected. The observed difference was in
the right direction, but was not statistically significant.

The factor of age will cause significant differences in perfor-

mance scores., (An increase in age will be accompanied by an

increase in performance scores.)

Disposition: accepted. (Significant at the .00l level.) It

should be noted however that there was not significant differ-

ences between all age intervals.

There will be no difference in performance when compared by

sex.

Disposition: rejected. Girls scored significantly higher than

boys. (Significant at the .05 level.)

The mean scores of the total study population will be signifi-

cantly higher on the nonverbal forms in comparison to the ver-

bal form.

Disposition: accepted. (Significant at the .005 level.)



- 107 -

5. The difference between verbal and nonverbal performance
will decrease significantly with an increase in age.
Disposition: rejected. Actually the differences increase
with age to such a degree that "Form x Age" was significant
at the .005 level,

6. (a) Virginia students performance scores on the nonverbal
tests of Creativity will be significantly higher than the
scores attained by the Michigan students.

Disposition: rejected. Difference was in the right direction,
but not statistically significant.

(b) The Michigan students performance scores on the verbal
tests of Creativity will be significantly higher than the
scores attained by the Virginia students.

Disposition: accepted. (Significant at the .0l level,)

As has been mentioned frequently in the preceeding chapters, the
assessment of creative behavior by relatively objective paper and pen-
cil techniques has been frequently criticized. These criticisms have
focused on both the questions of validity and reliability. The issue
of validity has been discussed previously within the context of theo-
retical constructs and operational definitions of creativity. Relia-
bility figures obtained by Torrancé and his associates and other users
of the instruments have been reported. In addition, the results of a
reliability study connected with this study have been given. If one
was to draw a general conclusion from both sources of reliability data,
it would be that the Minnesota Tests of Creative Thinking, Abbreviated
Form VII (Torrance 1963), demonstrate a marginal reliability, high
enough to allow limited and tentative inferences to be drawn for re-
search purposes, but not adequate to permit their use as a means of eval-
uation, either of programs or individuals. With a few possible exceptions,
the results shown in Table 22, pagel35, Appendix A, show no consistent
patterns or trends that lead to conclusions other than those previously

reported from other literature.

The problem of low reliability of the criterion measures is but
one of several limitations of this study that restricts the validity and
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generalizability of the conclusions drawn in this chapter.

Another limitation is that of inability to control for examiner
effect. Actually, there are two dimensions to this condition or re-
striction. The first of these dimensions exists as a consequence of
the relatively unstructured or ambiguous nature of the testing stim—
uli. Generally speaking, it is agreed that the more ambiguous an
assessment task, the greater the possibility for those variables as-
sociated with testing conditions and the test administrator to affect
the responses elicited. The types of tasks utilized for this study
would have to be considered as well along the continuum toward the
unstructured pole. Added to this is the condition that these tasks
were administered to the subjects by a total of six different indivi-
duals. This fact has been elaborated in Chapter 3. Although all of
the examiners were given training sessions on the administration of
the various tasks and all administered several practice tests under
the supervision of the principal investigator, it is only prudent to
assume the presence of examiner effect. Compounded with this factor
are the possible effects of male-female and Caucasian-Negro examiner
dichotomies. The principal investigator was the only male of the six
examiners. The two individuals who assisted the investigator in
Prince Edward County, Virginia, were Negros. The three who administer-
ed tests in Jackson, Michigan were Caucasians. It should also be re-
membered that the entire sample was comprised of Negro students. Un-
fortunately, the procedures for collecting the data, procedures which
were dictated by factors beyond the control of the investigator, did
not allow for the design of any analysis that approaches a systematic
examination, or even control, of the various examiner effects. An at-
tempt to assess the effect of individual differences in test adminis-
tration is negated for the group-administered tests because one ex~
aminer gave group tests in Virginia and the other in Michigan. There-
fore these differences are compounded in the between-county effects.
The between-county effects also obscure the Negro-Caucasian examiner
effect on the individual tests, as the Virginia students were examined

by Negro individuals and the Michigan students by Caucasian examiners.
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It should be noted that such an arrangement did have the advantage

of paralleling the racial character of the pupil-teacher relation-
ship the children had experienced previously and were experiencing

at the time of the study. The fact that in both Virginia and Michi-
gan one examiner tested primarily six year old students and the other
individual primarily tested the nine and eleven year old students re-
sults in these examiner differences being embedded in the between age

differences found in the sample.

This failure, or inability, to control for the effects of exam-
iner, along with the factor of restricted reliability, are the two
major weaknesses of this study. A major weakness is also the study's
failure to control for social-cultural differences between the popula-
tions sampled. As has been discussed previously the original design
which called for a matching sample from a county neighboring Prince
Edward Ceunty would have provided adequate controls. The inability
of the investigator to carry out this phase of the design does not
allow one to distinguish social-cultural factors, primarily Southern
rural-Northern urban differences from differences in school experiences,
the independent variable of the study, in explaining the observed dif-
ferences in performance on creativity tests. The limited data that was
obtained from the neighboring county suggests that the social-cultural
differences do effect performance on the criterion tasks. Therefore it
is necessary to caution the reader to view any conclusions or inferences
reported in this chapter as being highly tenuous. The major value of
this study would seem to lie in its identification of several areas of
concern that merit future rigorous research. Keeping the above limita-
tions Ln‘mind, the next step in the systematic examination of the re-
sults of the analysis of variance design and the interpretation of the
disposition of the formulated hypotheses.

Discussion of hypotheses

Hypothesis No. 1, as tested by the main effect of County, is
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probably the most pervasively crucial hypothesis of the study. The
basic purpose of the study was to analyze the effects of lack of
formal schooling upon performance on tasks of creative thinking.
This was done from within the context of a rationale that depicted
the process of formal education, as generally provided in American
society, as a negative influence on creative development. On this
basis Hypothesis No. 1 predicted that Creativity test performance
scores of the Prince Edward County, Virginia, children would be
significantly higher than the comparable scores of the Jackson,
Michigan, children. The analysis shows there was no statistically
significant difference, and thus the hypothesis is rejected. The
differences that were found, although not significant, were in the
opposite direction from that predicted. The mean total score for
the Virginia children was 92.13 while for the Michigan students it
was 97.9.

Table 5, page 64, depicts the significance of the differences in
the comparative performances of Michigan and Virginia students at
each of the four age levels and provides the test of the four sub-
hypotheses, la through 1d. Hypothesis la had predicted no differences
in performance between the six year old, or first grade children, in
the two population samples. The rejection of Hypothesis la negates
the important assumption that differences at other grade levels are
primarily the consequence of differences in school experiences rather
than differences in such factors as cultural backgrounds. The Michi-
gan students were superior in their performance on Creativity tests
at two of the other three grade levels, 6 and 8, but only for the for-
mer was the difference statistically significant.

When one examines the trend in performance scores as age in-
creases, as reflected in Table 5, page 64, the Virginia sample shows
progressively poorer comparative performance, with the exception of
the oldest age level. This trend presents a temptation to conclude

that school experience is a positive factor in creative performance.
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The problem is that of determining how school experience produced
the effect shown. Is it a direct result in the sense that the col-
lective experiences of formal schooling enhance the mental capaci-
ties or processes that are primarily involved in creative expres-
sion, or at least creative behavior as it is elicited on the tests
used in this study? Or, on the other hand, is this difference the
result of secondary or indirect effects of formal schooling?

Basically there are two such secondary or indirect influences
that merit consideration. The first of these might be called "facil-
itating factors." This set of factors can best be illustrated by
pointing out that the Virginia children had several distinct handi-
caps which could not be controlled for, but which did affect their
performance. In the first place, many of the Virginia children at
grade levels 1, 4 and 6 displayed considerable difficulty in simply
holding and manipulating a pencil. Indeed this seemed to increase
with age across the three grade levels., Furthermore the task of
labeling completed nonverbal stimuli impeded the Virginia children.
In part this could be attributed to differences in vocabulary level
and also to differences in the ability to spell, even approximately,
those words used as labels. Both differences were a disadvantage to
the Virginia children at all four grade levels. Third, if the stu-
dent knew how to spell the appropriate label and proceeded on his own,
the printing task was slow and laborious. It was observed that a
large majority of the labels were printed at all levels in Virginia,
whereas cursive writing was almost universal in the upper grade lev-~
els in Michigan.

The results from testing the four sub-hypotheses of the first
hypothesis would tend to support this as a contributor to the between
county differences. When these facilitating factors were equal at
age 6, the Virginia students showed higher performance. This super-
iority is maintained at age level 9, but reduced considerably in
magnitude. For the 1l year old children, where differences in the
facilitating skills were the greatest, the superiority is reversed



- 112 -

and the degree of difference significant. If this trend were
strictly a function of school experience on creative develop-
ment, one would anticipate this difference to be maintained or
increasai at the 13 year old level. The performance differences

are in the same direction,'; > x » but the magnitude of dif-
"3 V13

ference is considerably reduced. The thirteen year old Virginia
students were less handicapped in the areas of the facilitating

skills than were their nine and eleven year old schoolmates.

The second indirect influence of school experience upon per-
formance on tests of creative thinking is that of intelligence, as
it is measured by standardized tests of intelligence. The data
presented in the fifth chapter dealing with the relationship be-
tween I.Q. and Creativity scores can possibly add meaningful in-
sight, as well as that data which analyzes the differential re-

lationship between I.Q. and various Creativity Scale scores.

The overall correlation between total performance scores on
the Creativity battery and the available I.Q. data was .21 which
although low, is significant for the size of sample involved.

Given this fact, and further, that this relationship is even higher
for the so called "non-school" group, there would seem to be some
justification for assuming that if the I.Q. data had been such that
it .could have been included in the analysis of variance model, and
as such, controlled for, the resulting comparisons of "creative"
thinking would have eliminated the difference between the two
groups or possibly reversed that direction. It is highly doubtful,
however, that such a reversal would have reached statistically sig-

nificant proportions.

Figure 4, page 77, shows clearly that the overall superior per-
formance scores of the Michigan children is primarily the consequence
of superior performance on the Elaboration Scale. Figures 8 and 9,

page 79, also show that this superiority was restricted to the 9 and
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11 year old age levels. As was shown in Chapter 5, not only

does the elaboration scale show by far the highest correlation with
I.Q., it is at the age levels of 9 and 11 that the superiority of
the Michigan children in I.Q. is most pronounced.

With these considerations tending to confound the meaning of
the Michigan children's slightly superior performance on the crea-
tivity tests, the major conclusion to be drawn is that although for-
mal schooling is not necessarily detrimental to the development of
creative thinking abilities, in the situation covered by this study
the evidence would indicate that formal schooling does little to
directly and positively enhance creative abilities.

Although variations in amount of formal school experience did
not produce statistically significant differences in creative per-
formance scores, the factors of sex and age did. The ANOVA table,
pages 61-62, shows that the main effect of age across both counties,
sex and forms, and all scales was significant at the .00l level.

This result is as predicted in Hypothesis #2: "The factor of age will

' There are

make significant differences in the performance scores.'
several factors which must be considered in interpreting this result.
In the first place, although there was a steady increase in total
score across age groups, the differences between contiguous sample
age groups was not significant between the age levels of 6 and 9,

was significant but moderate between the ages of 9 and 11, and only
between the 11 and 13 age levels is the difference decisive. Note
that the first interval is three years and the other intervals two
years. Thus in comparison to the types of gains with age typically
found in terms of raw scores on intelligence or achievement tests,

the reported creativity gains are moderate, if not minimal,

Figure 5, page 79, showing scale performance by age, clearly
shows that the increase of performance scores with age are moderate
and somewhat inconsistent for all the Scales except Elaboration

which demonstrates a consistent and decisive increase with age. Again
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the reader is reminded of the low correlation of elaboration with
the other scales but the comparatively high correlation between
I.Q. and Elaboration scores.

Finally, Figure 1, page 68, depicting verbal and nonverbal
total scores across age, shows that the increase with age is true
for nonverbal creativity, but by no means the case for verbal cre-
ativity. The latter shows a drop from age levels 6 to 9, a verti-~
cal plateau from ages 9 to 11, and a sharp increase from 11 to 13.
One cannot help but conjecture as to the relationship of this ob-
served phenomenon to the verbal emphasis of formal school exper-
ience. If one could substantiate the implications of this, Figure
1 might serve to prove the validity of the rationale that formal

schooling is a suppressant of certain kinds of creative expression.

As has been indicated earlier, the limited study of the dif-
ferential effect of sex on creativity has leaned towards boys as
being somewhat superior. However, the research done in this area
has been related to the effect of a given test stimulus. On the
basis of the lack of any sound evidence to the contrary, Hypothesis
#3 predicted: '"There will be no significant differences in perfor-

' However this hypothesis was rejected.

mance when compared by sex.'
The main effect of Sex was significant at the .05 level, with girls

demonstrating superiority.

Figure 23, page 1 , Appendix C, shows that this difference can-
not be explained by scores on the different tasks. The interaction
of "Scale x Sex" was not significant indicating that this too would
not be an adequate explanation of the superior performance of the
girls. However this interaction effect approached significance and
so bears further examination. The total Scale scores for boys and
girls at each age level for both counties were compared and the re-
sulting differences (plus or minus) were summed. The following dif-

ferences were obtained. (A (+) in front of the figure indicates the



- 115 -

the sum showed a superiority for girls, a (-) a superiority for boys.)

Fluency + 2.3
Flexibility - 1.5
Originality - 2,2
Elaboration +27.0

Thus the girls superiority on total score was primarily a
function of their superior performance on the Elaboration Scale.

Hypotheses 4, 5, 6a, 6b, and 7 are all concerned with differences
in performance between the verbal and nonverbal forms of the creativ-
ity battery.

Hypotheses #4 had predicted: "The mean scores of the total study
population will be significantly higher on the nonverbal forms in com-
parison to the verbal forms." The hypothesis was accepted on the basis
of the main effect of Form being significant at the .005 level in the
predicted direction. This result had been predicted because of the
nonverbal characteristic of the populations sampled. This nonverbal
characteristic was a function of both groups being basically comprised
of educationally or socio-economically disadvantaged children and the
fact that the age levels tested included children of ages, disadvantaged
or not, when verbal skills are in relatively early stages of development
or sophistication. Based on this latter factor, it was further predic-
ted: (Hypothesis #5) "The differences between verbal and nonverbal
scores will minimize with age."

This hypothesis was rejected. As Figure 1, page 68, shows, the
differences increased with age. If this is further broken down by
County it can be seen that the two samples show approximately parallel
patterns, as evidenced by the lack of significance for the Form x
County x Age interaction.

Thus it would seem that the rationale based on the nonverbal
attributes of the sample population is not adequate. The addition of
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another matching sample of "non-disadvantaged" children would have
helped to clarify this issue. In hindsight a more appropriate deri-
vation of hypotheses would have reflected the differential effect of
formal school experience on verbal and nonverbal creative performance,
with the rationale focusing upon the verbal emphasis of formal school

experience.

However, it might be better to attribute this factor, or ma-
trix of factors, that serve to suppress verbal creativity to a
greater degree than nonverbal, to the general societal forces dis-
cussed in Chapter 2. This is supported by the rejection of sub-
hypothesis 6a, "Virginia students will have higher scores on Non-
verbal Creativity than the Michigan students," and the acceptance
of sub-hypothesis 6b, "The Michigan students will have significant-
ly higher scores on Verbal Creativity than the Virginia students."

These results are summarized in Table 7, page 70.

Other results from the ANOVA table have either been referred to
previously in interpreting the results of the testing of the hypo-
thesis, or have little or no bearing on the major concern of this
study; the effects of lack of formal school experience on creative
thinking.

To summarize this section of the analysis, it can be stated
that those children who have had normal school experience, in terms
of number of years of continuous schooling, did better on tests of
creativity than did those children whose schooling had been delayed
or 1ntefrupted for varying amounts of time. Interpreting this re-
sult as implying that formal school experience encourages or supports
the growth or development of those processes involved in creative
thinking is of doubtful validity. First, the differences were not
large, and not even significant for the overall population. Second-
ly, it has been shown that there is some degree of positive relation-
ship between I.Q. and Creativity, and had this factor been statisti-

cally controlled, the results would have been more nearly equal.
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Thirdly, it was indicated that one of the four scales, Elabora-
tion, not only showed signs of being positively related to I.Q.,
and positively affected by school experience, but also was of
questionable validity in the Creativity operational construct.
This last claim is based on the fact that Elaboration generally
showed equal or higher correlation with I.Q. than it did with
the other Creativity scale scores. The bulk of the superiority
of the Michigan students accrued from their performance on the
Elaboration scale. Finally, certain skills highly related to
school experience such as pencil mnnipulation, vocabulary, writ-
ing skills and spelling skills are utilized to varying degrees
in the different assessment techniques., With respect to these
skills, Virginia students were at an observable disadvantage.
Again, it seems logical to assume that there would have been more
equality in performance had the students been matched on these
skills,

One general conclusions that would seem most warranted from the
results of this study would be that the evidence indicates formal
schooling has little, if any, direct positive effect on creative
thinking, as measured by the tasks utilized.

One frustrating psychometric problem was reinforced by the re-
sults of the analysis of main effect of Scales. The main conclusion
to be drawn is that of the interdependency of the scales and specifi-
cally of the dependency of Flexibility, Originality and Elaboration
on Fluency. This interdependence has already been postulated as the
reason for the effect of Scales being significant. As has been in-
dicated in the previous chapter, this is viewed as a weakness in the
construction of the creativity tasks and/or the mechanism of scoring
these tests. It would seem that there are two possible ways of al-
leviating or eliminating this problem. One way would be to devise
techniques which assess any one of the scales independently of the

others. The second alternative would be the development of a formula
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for deriving a Flexibility or Originality score that is in ratio

to the obtained Fluency score. For example, given two individuals,
one with a high Fluency score, the other with a low Fluency score,
and both having an equal Originality score as derived by the scoring
procedures utilized in this study, the individual with the lower
Fluency score would end up with a higher Originality ratio or derived
score. Further consideration of this problem is beyond the scope or

concern of this paper.

The sections of data that dealt with problems involved in the
measurement of the construct of Creativity supported some questions

raised by other authors but also challenged some of these questions.

The analysis supported the assertions of Wallach and Kogan (1965)
that using total task scores additively as indices of creativity as

a construct discrete from intelligence is of questionable validity.

Evidence was found, however, that using scale scores summed across
tasks does have construct validity. This assertion is strengthened if
two additional factors are considered. The first of these is that this
discreteness is more decisively illustrated in the sample population
that is the most typical, the Michigan sample. The second factor is
the questionable validity of the Elaboration scale, which alone showed
a higher correlation with 1.Q. than with the other scales.

Showing that the operational construct problem posited by Wallach
and Kogan with respect to the intertask correlations does not hold
true for the interscale correlations does not necessarily validate the
use of'a general creativity score. As had been discussed earlier, on
pages 74 and 76, in a different context, the high interscore or inter-
scale correlations, are in part a function of the dependence of Flexi-
bility, Originality and Elaboration scores on Fluency scores and "crea-
tive" work is needed to produce assessment techniques or scoring pro-
cedures which minimize or eliminate this dependency. Given this con-

sideration, a justification of a total score or general score by
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combining the scale scores is premature, althoughtin some ways cer-
tainly as defensible or justifiable as utilizing a "general intelli-

gence" score.

Further argument against such general scores is provided by the
correlations between the two forms of each scale score, verbal and
nonverbal (page 104). This would suggest, at most, a total verbal
and a total nonverbal creativity score. Undoubtedly the safest posi-
tion to take to these psychometric considerations is the derivation
and use of eight scores, both a verbal and nonverbal score for each

scale.

However, the restricted nature of the sample, the testing condi-
tions, and other factors so limit the degree to which inferences can
be drawn, that little can be said in the way of conclusions other
than that significant and weighty problems remain to be solved if
much application is to be made of operational constructs of Creativ-
ity.

The final matter to be considered revolves around the differential
effect by County on the relationship between I.Q. and Creativity. It
should be recalled that I.Q. and Total Creativity Score showed a .36
correlation for the Virginia students and a .09 correlation for the
Michigan students. Various explanations derived from the literature
on the relationship between I.Q. and creativity measures prove inade-
quate for explaining these results. The following attempt to supply
an interpretation or explanation is highly speculative. It is so both
because of the limitations of the data itself and because it leaps be-
yond this data. However, the considerations involved seem of central
importance to the issues of Creativity and those related issues deal-
ing with the effect of education on creative development. With care-
ful refinement any conclusions reached can be formulated into hypo-
theses and tested. This is as it should be, for the questions posed
are, after all, empirical questions. Unfortunately, as will be point-

ed out, the chances for such empirical testing are, in fact, quite
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limited. The value, if any, of the following theoretical dis-
cussion must lie not in the testable hypothesis it generates, but
rather in the theoretical construct or framework for investiga-
ting the phenomena of creative behavior that are suggested. It
seems highly possible to generate hypotheses that do test the

efficacy of this framework,

Allegorically speaking, the theoretical rationale set the
stage for a melodrama which depicted creativity as the charming
and pure heroine and formal educational experiences as the dastard-
ly villian, The insinuation made by the plot was that if one were
to free the heroine from the clutches of the villian, even greater
~ charm and purity would result. The role of the hero, the crucial
helping hand, was daringly eliminated. It was also implied that
our heroine was, in fact, confronted with two villians. The sec-
ond being a black-hearted heavy, socialization, who lurked menacing-
ly, although nebulously, in the shadows of the set.

Actually, two melodramas were involved, in the best psycholo-
gical drama terms, one control and the other experimental. But

alas and alack, the endings were the same.

The mean total creativity score, for all ages and both sexes,
failed to show a significant difference, and in fact what difference
there was ran contrary to what was hypothesized. How should this be
interpreted? In what is somewhat of a face-saving device it has been
suggested that although the study has failed to show up formal educa-
tional experiences as detrimental to creative development, it can be
stated that such experiences have little positive effect, and with
this revelation the villain was properly foiled again.

Attempts to pinpoint any differential effect in performance on
these tests met with little success. When the data was broken down
by Scale score or by Form, or both, and when the subjects were group-

ed by age or by sex, or both, as well as by "county", differences



- 121 -
were found here and there, but they failed to form anything
approaching a pattern or trend which would support any inter-
pretations. How much this consistency reflects an accurate
picture of the behavioral phenomenon being investigated and how
much it reflects error factors introduced by assessment techni-
ques with at best marginal reliability, and testing conditions
that were not ideal or standardized, is a question that cannot
be answered. Moving from the creativity scores to I.Q. scores,
the results of lack of formal schooling are, in contract, clear-
ly evident. The Michigan students with schooling show a sharp
increase over the first three to four grades of school and then
a more gradual increase over the next four to five years. The
Virginia students, without schooling, are equal to their Northern
peers at age six but their scores dip sharply over the next five
to six years. The scores of eighth grade students in Virginia
vere much higher than those of their fellow sixth graders; and,
in fact, the former were nearly equal to their Michigan age mates.
This last variation in the 1I.Q. pattern seems to be a result of
these children having had three years of school prior to the clos-
ing of the Virginia schools. However, there may well be another
explanation for the higher I.Q. level of the Virginia eighth grad-
ers, Attendance at the Freedom Schools from whose classes the
Prince Edward County Sample was taken, was voluntary. It seems
logical to assume that the proportion of all possible students
that did elect to attend school decreases with age; and thus, at
the blder age level those who did attend were a more selective
group on criteria such as school orientation or I.Q. than those in
the lowet_age groups.

Given that the main effect of different school experience has
little or no effect on one variable, creativity, but does have an
effect on the other variable, 1.Q., it does not necessarily follow
that these differences in main effect will have a differential ef-
fect on the relationship between the two variables. The respective
correlations for the two population groups could just as well be
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equally high or equally low. Something more is needed to explain
why one is moderately high and the other quite low. Nor can this
be adequately explained on the basis of other factors frequently
mentioned in supporting or criticizing the reported degree of re-
lationship reported in various relevant studies. The three most

prevalent ones can be considered here.

The first of these has to do with the variance, or lack of it,
in one of the variables. Usually this has been focused on the data
being derived from students in the higher ranges of 1.Q., and thus
the sample has an attenuated variance in I.Q. and generally a more
normal variance for creativity. As sound as this argument is sta-
tistically, the writer has felt that it is still lacking construct-
wise, for it does not explain why one variable would have such vari-
ance given the lack of variance on the other factor. However, above
and beyond this concern, the argument of attenuated variation is not
applicable to the data of this study. Although the variance in I.Q.
distribution is substantially smaller than is the Creativity variance
(range of I.Q. variances by grade level is 7.5-15.1, for Creativity
19.0-36.7), there is no substantial difference between the variance
on either variable between the Virginia and Michigan sample. It
would seem that in order to dismiss the results under discussion,
the following relationship of variances would have to exist; higher
I.Q. variance and lower Creativity variance for Virginia, and the re-
verse for the Michigan children. Although this is the direction the
data shows, the between county variances on either I.Q. or Creativity
were not substantial enough to explain the observed differences in

the two "counties" on the correlation of I.Q. and Creativity scores.

As has been discussed previously, some writers have explained
away the reported low relationships between I.Q. and Creativity on
yet another statistical basis, the fact that when the sample group
was of varied age levels, I.Q. scores used had a "built in" age con-

trol which the Creativity scores did not. One way of avoiding such
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error would be to utilize raw scores, assuming that the scores
would be derived from the same test. Another alternative is to
group the subjects by age, compute the correlations with Crea-
tivity in these sub-groups, and compute the mean correlation.
This is the procedure followed in this study since raw scores on
I.Q. measures were not always available. The four age or grade
levels utilized in the study's design represented a six month
spread in ages at each level. Beyond this, the argument under
consideration does not really apply, since it might have explain-
ed the low correlation for the Jackson children, had not the age
factor been handled as it was, but it would in no way explain the
substantial difference between these children and the Virginia
children.

Another explanation of the nature of the relationship between
I.Q. and Creativity is that of the threshold effect. In essence,
this states that below a certain threshold point I.Q. and Creativity
are significantly, if not even substantially, related; but beyond
this threshold, frequently stated as 125-130 I.Q., the two variables
have little or no relationship to one another. Beyond this point,
higher "intelligence" is not necessarily, or usually, accompanied
by higher creative ability, or higher creativity by higher "intel-
ligence.”" The quotation marks used with the word intelligence are
to indicate intelligence as measured by a standardized intelligence
test., This explanation has merit, both in terms of its construct
validity and in terms of the evidence that exists. However, notice
that these effects have been limited to those efforts which locate
the threshold within the I.Q. variable. One cannot help but wonder
as to what type of results would be achieved by attempting to iden-
tify a threshold within the Creativity variable. The data of this
study, with the relative low I.Q. for its subjects, does not lend
itself to such an effort.

However, it appears to lend itself to a study of the threshold
effect at the other end of the continuum, low I.Q. If the threshold
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effect were to be symmetrical, then it should follow that the
scores for the Michigan children more centrally located on the
I.Q. distribution would show a higher correlation between I1.Q.
and Creativity than would the Virginia children whose I.Q. range
is located further toward the extreme of the distribution. The
results, of course, are just the opposite of what would be pre-
dicted by the symmetrical threshold effect. This should not be
interpreted as a refutation of the threshold effect as postulated
from the evidence of the other studies, but rather a statement
showing that the threshold concept does not explain the phenom=-
enon at hand, the substantially higher correlation between I.Q.
and Creativity for the Virginia children.

Having found these explanations inadequate to explain the
observed results, it is necessary, given also the limitations of
this study, to step out on the proverbial 1limb to speculate or
conjecture the causes for the differences between counties in the
correlation between I.Q. and Creativity. It would be possible and
perhaps even wise to dismiss this particular result by saying that
the limitations of the data make inferences impossible. However,
it seems necessary to make a brief attempt to explain the observed
phenomena, not to produce conclusive statements, but in the two-
fold belief that: (a) the explanation that emerges has significance
for the concerns of psychologyand education with the phenomena of
creative behavior, and (b) the conclusions drawn represent hypothe-

ses that are testable.

The creativity scores have been divided into various component
parts, by scale, by verbal and nonverbal form, and even into com-
binations of these sub-units, When these various sub-total scores
are correlated with I.Q., and these correlations are reported by
"county," the overall impression is one of relatively parallel but
not equivalent, sets of correlations. There are some exceptions,

but speaking generally, the differences in correlations within a
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sample group, e.g. Michigan, are less than the differences between
the two major groups. Thus, this differential relationship between
I.Q. and Creativity is relatively consistent across the various means
of reporting creative performance and across the various age and sex
sub-units of the population. What has not been done, and indeed can-
not be done, at least in this study, and furthermore is seldom if
ever done in similar studies, is a systematic breakdown of the I.Q.
variables into component parts. The argument of the so-called "g"
factor versus various discrete but related intelligence factors is

an old dispute and although the weight of psychological concensus
seemingly favors the discrete factors approach, we have not seriously
deviated in our research or our pedagogy from the utilization of

the global concept of intelligence.

"Intelligence" literature has ample discussion of the various
factors influencing tests, e.g. numerical ability, vocabulary,
reasoning, etc. In addition to these factors, generally determined
a priori, an increasing number of studies have identified, but not
alwvays labeled, discrete factors through factor analysis or related
techniques. A study of the relationship between these sub-factors
and creativity and its sub-factors would undoubtedly disclose the
existence of differential relationship. The author is not aware of
any studies which have done this,

Conceivably the explanation for the results being considered
could end here. The reasoning would go something like this. Assume
the existence and definition of discrete intelligence factors which
have differential degrees of relationship with creativity or the
factors of creativity as suggested by the Scale constructs. In turn
these factors are also influenced to different degrees by formal
school experience. Furthermore, it must be that some of those fac-
tors, least dependent upon schooling for their acquisition, are more
positively related to creative performance than other factors more

dependent upon formal schooling. What is being suggested is, in a
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way, a different threshold concept, or perhaps the same threshold
effect described earlier. Given this dichotomy of intelligence
factors, "school dependent" or "non-school dependent" one would
assume that both groups of children tested for this study would
show relative equivalence on the latter. Furthermore, if one

were to compute the correlation of the sub-total of such factors
with creativity indices, there would be equivalence between the
groups as to the degree of this relationship. The observed dif-
ferential on 1.Q. for the two groups is the result of the addition-
al I.Q. scores or points for the Michigan group derived from their
successful performance on school dependent factors, points not
achieved by the Virginia children. In addition, these dependent
factors have a comparatively low degree of relationship with crea-
tivity. The resulting differences in 1.Q. also serve to minimize
the degree or correlation between I.Q. and creativity or, in
another sense, maximize the differences in the degree of the rela-
tionship between the two groups. The threshold exists at that
theoretical, or mystical, point which represents the end of the
accumulation of scores from the "school dependent" items. All of
this is based on tenuous, but testable, assumptions concerning the
existence of 1.Q. factors, which can be dichotomized as "school
dependent”" or "non-school dependent" and the further assumption
that generally "school dependent" factors would have a lower corre-
lation with creativity factors than would "non-school dependent"

factors.

In essence the explanation is saying that the differential re-
lationship between 1.Q. and Creativity under consideration cannot
be understood solely by quantitative differences in measured intel-

ligence, qualitative differences must also be considered.

It would seem to the writer that qualitative differentiation of
the general factor, creativity, has been attempted, although not com-

pletely or accurately accomplished, by the use of scale scores, and
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also by the use of the verbal-nonverbal dichotomy. It is interest-
ing to note that the differential relationship between I.Q. and
creativity does not apply to all four scales, although it appears
equal between verbal and nonverbal forms. Two of the scales,
Flexibility and Originality, showed little difference between the
two counties in the correlation between I.Q. and the Scale score.
Flexibility was moderately correlated with 1.Q. and Originality
showed a low correlation. The difference between the two counties
was confined to the correlation of I.Q. with Fluency and Elaboration.
Fluency had moderate and significant correlation with I.Q., for the
Virginia subjects, but a .00 correlation for the Michigan students.
In Michigan, Elaboration showed a moderate correlation with I.Q.,
while in Virginia the relationship was substantial. As was also
previously disclosed, the Virginia and Michigan children showed
little difference in their performance on the various scales with
the exception of Elaboration, where the Michigan children showed
clear superiority. Being unable to be specific concerning the
interrelationships between the speculative qualitative dimensions
of intelligence and of creativity, these differences on performance
could be explained, within the proposed context, in the following
manner. Fluency would seem moderately correlated with the "non-
school dependent" dimensions which both groups share, but seems to
show little relationship with the "school dependent dimensions."
Thus, both perform equally and this is reflected in the moderate
correlation with I.Q. for the Virginia students when their scores
are primarily derived from the "non-school dependent" dimension.
For the Michigan children, the I.Q. score reflects the additional
"school dependent" factors which do not serve to increase Fluency
perfotmance. Therefore, the resulting correlation is diminished.
Elaboration, on the other hand, while substantially correlated to
the "non~school dependent" factors is also highly related to certain
"school dependent" factors and this is reflected in the higher per-
formance by Michigan children. At the same time the correlation of
I.Q. with Elaboration score is high compared to other scales, it is
still higher for Virginia students than for Michigan students,
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reflecting a low correlation with other "school dependent” factors.
The relative performance on the other two scales could also be ex-
plained within this context, but the above can serve as an adequate
example.

The above explanation of the differential relationship between
I.Q. and Creativity is most tenuous, if not feeble. Its merit is
solely that it is testable. It also serves to illustrate the need
for qualitative, as well as quantitative analysis of such psychologi-
cal constructs as creativity and intelligence.

As important as present and future efforts in this direction
are, it would seem that their ultimate productivity is dependent upon
the development of a more general construct of intelligence.

It is something of a paradox that what ultimately evolves from
a projection of this rationale is both an attack on the use of a
general intelligence score and a plea for the emergence of a more
general concept of intelligence. Of course, the term intelligence
is being used in two different ways. A general intelligence score
refers to intelligence as it is measured by some standardized assess-
ment technique, while the latter usage refers to intelligence in the
sense of "intelligent" behavior, for which the primary criterion is

whether or not the behavior is adaptive to one's environment.

Again, for the sake of brevity, over-simplification characterizes
this discussion. If intelligence were differentiated according to
qualitativc factors, and the same were true of creativity, it would
seem more meaningful to group them together, undoubtedly along with
other factors not implied by the popular notion of either I.Q. or
creativity., They are all dimensions of intelligent (adaptive) be-
havior. The present dilemma, where by logical deduction can lead to
defining creativity as non-intelligent behavior, is hardly healthy.
Nor does it seem to the author that continued effort to solidify the
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construct of creativity, with the problems engendered by both

the diversity of existing definitions and their nebulous quality,
seem promising. A more productive path would seem to be the
identifying and defining along qualitative lines, those mental
processes involved in intelligent behavior. Civen the concomitant
development of appropriate assessment techniques, the various in-
terrelationships between the factors individually or In combina-
tion, the effect of various experiences, school oriented or other-
wise, on the development and use of these capacities, and other
empirical considerations can be systematically investigated. Given
a construct of this nature, it would seem that the measure of in-
telligence could be more meaningfully viewed as a means of assessing
the appropriateness or efficiency with which the individual factors
or combinations of factors are utilized in given situations. Crea-
tivity then might more appropriately be perceived as a style or pre-
disposition towards certain identified patterns of applying or util-
izing these processes, rather than as a separate process or set of

processes.,
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Appendix A

Results of the reliability study

As discussed in Chapter 4, a test-retest reliability study,
with an approximate twelve month interval was conducted on a
major portion of the original Prince Edward County study on the
two nonverbal tasks of Figure Completion and Circles.

The reliability data is reported in Table 22, This table
presents the data for each of the four scales on each of the two
tasks, plus the nonverbal sub-total scale score, total task score
for the two tests, and the total nonverbal score. The data is
also differentiated by sex and by age level, and then the sexes
are combined to present total age level reliabilities and, the
reliabilities for the total sample.

Figures 17 and 18 illustrate the differential effect of sex
and age on the obtained coefficients of reliability. Both figures
report the nonverbal scale reliabilities and nonverbal total score
reliabilicy.
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Fisure Corpletion Test

Circles Test

Nonverhal Sub=total Score obtaiaed »v add-
inc scores for the two nonverbal tests
Are level

Number in ( ) is the ™ for each sam.le
group

Total sample acroes ace levels

Indicates those samnle prouns where scores
were identical for all subjects on hoth
testinr sessions, In this case all sub=-
jects had Fluency =cores of 1N in both
testinz situations,
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Appendix B

This section illustrates the procedure developed to explain the
three-way interaction of "County x Sex x Age'". This interaction ef-
fect was a significant source of variance, as had been the main effects
of "age" and "sex". However the main effect of "County" as well as all
the two way interactions "County x Sex", "County x Age", and "Sex x
Age" were not identified as significant. Neither Figure 3, page 73,
or an analysis of the data using the Neuman-Keuls procedure gave evi-
dence of factor(s) causing the significant interaction effect, Thus
the following procedure was employed. This procedure establishes a
sequence of expected values derived from the results of the analysis
of main effects and higher order interactions and establishes the ex-
tent of deviation of the observed mean scores from the derived or ex-
pectéd mean scores. The technique can best be understood by follow-

ing through the procedure as described below.

The observed mean for individuals across all groups is 94.5.
Given this and the condition that the main effect of county was not
significant the expected mean for both Virginia and Michigan students
would be 94.5. The main effect of Sex was significant and the mean
for boys was approximately 90 and for girls, 99. Thus, the model to
this point would show:
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Fxnected mean 94,5

Bovs =4,5 = 90

Girle +4,5 = 99.0
The main effect of age was also significant with the following oh-
served means for the four ace levels,

Are 6 = 83,0 (94.5) + (=11.5) = 83.0

Age 9 = 87,0 (94.,5) + (- 7.5) = B7.0

Ace 11 = 94,5 (94.,5) + ( 2 ) = 94,5

Are 13 = 113,5 (94,5) + (+19.0) = 113,5
Comhinine these effects e derive the following set of expected means

kv aze and bv sex, These are recorded in Tahle 23,

Tahle 23

Exrected means by are bhv sex

County Sex Are

— e

~irls ( 6) 94,5 + 4,5 - 11,5 = 87,5
Cirls (9) 94,5+ 4,5 - 7,5= 91,5
rirls  (11) 9,54 4.5+ 0 = 99,0
firls  (13) 94,5 + 4,5 + 19 = 118,0
doys  ( h) 94,5 = 4,5 - 11,5 = 78,5
Bovs  (9) 94,5 = 4,5 = 7,5= 82,5

Rovs (11) 94,5 = 4,5+ N = 90,0
BOVS Q3) 04.5 - 405 + lq 10900

Takle 24 contains the deviationr values and their derivation bv
subtractine the expected mean values from Tables 23 from the observed
nean values fror Table 3 (rn.59-60), The error term derived from the
analvsis of variance {18 rouchlv 9 30 the deviations in parentheses
are those equal to or less than the masnitude of the error term, or
those vhich do not exceed the nrohabhilities of chance occurance, The

remiinine deviations would he the nrimarv eources of the ohtaincu
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Table 24

Neviation of observed means from expected means :rith data
frouped Hy aze, sex and county

Aoe € Ace 0 Aze 11 Ace 13

"ir‘:inia 39,0 85.0 78.0 Oﬂ.(\
hovs |=78,5 -82,5 -90,0 =109 .0
1005 (2.5) -12.0 - 23'0

Vireinia]l BR,0 90,9 90,0 133.90
cirls |-87.,5 -91,5 =99,0 =118,0
”ichiﬁan 69.0 7600 104.0 133-q
Lovs -78,5 =832,5 -90,0N -1n9,0C
(‘9.5) (-605) 14.0 2400

‘{chinan| G8,5 97,0 106,01 134,0
~irls -g7'5 “91.5 -99.0 ! -llson
(1.M) (5.5) (7.0) , = 1,0

differences, The across aze nerformance trend of hovs and the across
countv and sex nerformance of the thirteen vear olds would seem to
he makine contributions to the sinsnificance of the three wav inter-
action, This table also shous that "Sex x Ape" was not significant
hecause the t''o frouns in hoth counties compensated each other, Simi-
larlv, "Countvy x Sex" failed to be siznificant hecause the vounsger
children comnensated for t'e older or vice versa in each of the four
grouns, Onlv "County x Aze" Jdoes not show such a complete or con-
sistent pattern of comnensatory factors, Table 4 shows this to have
been 3irnificant at the ,10 level, Althousch this 1s not interpreted
as sisnificant, 1if this two rrav interaction is integrated into the
model of expected values, the identification of the sources of signi-
ficance for the three wav interaction of "Sex x Countv x Age" he=-
comes nore snecific, The means of the four aze groups for each
countv are as follows:

Virginia - Ane Six = 87.5 (94.5 - 7 = 87,5)

{chigan - Age Six = 79,0 (94,5 = 15,5= 79.N)
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Virginia - Age Nine
Michigan - Age Nine
Virginia - Age Eleven
Michigan - Age Eleven 105.0 (94.5 + 10.5 = 105,0)
Virginia - Age Thirteen= 109.0 (94.5 + 15,0 = 109.5)
Michigan - Age Thirteen= 117.5 (94,5 + 23,0 = 117,5)

The subsequent set of expected values and their derivations are given

in Table 25,

8705 (91‘.5 - 7 = 87.5)
86.5 (94.5 - 8 = 86.5)

Table 25

Table for derivation of expected mean values for data grouped
by county by sex by age

Ritfect Effect | Effect Expected
Mean Cx A Sex Age Mean
Virginia - 6-F 94,5 - 7 +4,5 -11,5 80,5
Michigan = 6-F 94,5 -15.5 +4.5 =11,5 82
Virginia - 6-M 94,5 -7 =4,5 -11,.5 71,5
‘ichigan - 6-M 94,5 =15.5 =4,5 -11,5 63.0
Virginia = 9-F 94,5 -7 +4,5 - 7,5 84,5
Michigan = 9-F 94,5 - 8 +4.5 = 7.5 83.5
Virginia - 9-M 94,5 -7 =4,5 = 7.5 755
Michigan - 9-M | 94,5 | -8 =4, 5 - 7,5 74,5
Virginia - 11-F| 94,5 =10,5 +4,5 0 88,5
Michigan - 11-F| 94,5 | +10,5 | +4,5 0 109,5
Vir a - 11-M| 94,5 =10,5 =4,5 0 79.5
Michigan - 11-M| 94,5 | +10,5 =4,5 0 100.5
Virginia - 13-F| 94,5 | +15.0 | +4,5 +19,0 133,0
| Michigan - 13-F| 94,5 | +23,0 | +4,5 | +19,0 | 141
vi = 13-M| 94,5 | +15 =4,5 +19,0 124 -
= 13-M] 94,5 +23 =4,5 +19,0 132
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Table 26 contains the deviations of the observed values from
the expected values when the data is grouped according to Age and
Sex and County., The derivation scores shown were obtained in the
same manner as illustrated in Table 24, page 136, but only the
derivation values are shown in Table 26,

Table 26

Deviation of observed means from expected means for data
grouped by county by age by sex

( ) Deviations equal to or lower than error effect
_Age 6 | Age 9 Age 11 Age 13
Virginia ,
Boys 17.5 (9.5) (<1 ) -38
Virginia
Girls (5.5) | (6 ) (1) (=5 )
Michigan
Michigan
Girls (7)) 13,5 (=3,5) -39

When the error effect of approximately 9.0 is used to eliminate
deviations that may be a function of error, the number of significant
deviations of the observed means from the derived expected mean values
18 reduced to four specific subgroup means. There are those of the
Virginia hoys at ages six and thirteen and those of the Michigan girls
at ages nine and thirteen which are clearly contributors to the inter-
action effect, Table 25 reflected several significant deviations that
did not show up as significant on Table 26 when the "County x Age" in-
teraction affect was included, These were the Virginia boys, age 11,
and Virginia girls, age 13, and the Michigan boys at ages 11 and 13.
The fact that these are minimized bv adjusting the expected mean to
allow for the "County x Age" interaction would identify these as the
major contributors to the near significance of that interaction effect

rather than the three way interaction preeently being considered.
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Thus the significance of the three way interaction "County x
Sex x Age" seems to be a function of having two of the four major
sample groupings with one age level's mean observed performance
score considerably below the mean for the respective group that is
obtained from a sequence of establishing expected means based on
the results of the analysis of variance model. These two groups are
both at the thirteen year old age level and are Virginia Boys (-38)
and the Michigan Girls (-39). Although the age level is the same,
the sex is different in the two counties. This same process of
analysis identified an age level in each sample group whose per-
formance scores were above the derived expected mean values, six
vear old Virginia Boys (+17.5) and nine year old Michigan Girls
¢13.5). Thus in this case not only sex but age level is different

between the two counties.

Thus the differential performance of the Virginia Boys, age
six and thirteen and the Michigan Girls, ages nine and thirteen,
contribute the sources of variance that result in the "County x

Sex x Age" interaction being a source of significant difference.



Appendix C
Analysis of creativity task scores

Appendix C contains the graphs illustrating the comparative
performance on the four tasks that collectively comprise the
Abbreviated Form VII, Minnesota Tests of Creativity., The prior
analysis of variance ignored this reference, focusing upon a
total score, or this total score broken down into scales (Fluency,
Flexibility, Originality and Elaboration) or form (Verbal and Non-
verbal)., Figures 19 through 22 show comparative performances on
the four tasks in each of the four grade levels for the sample

grouped by county (Virginia, Michigan) and by sex,

When the data are graphed to show scores on tasks, Figures
19 through 22 again demonstrate perhaps the most consistent fea-
tures of the data being analyzed, and that is its lack of consis=
tency. The performance levels for the four groups tend to disperse
themselves in a manner that makes explanation difficult and tenuous,
The question must be raised as to whether this condition is more a

function of error term introduced as a consequence of task
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Age group mean scores on
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Incomplete Figures Task for four

subgroups (County x Sex)
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Age group mean scores on
Product Improvement Task for four
subgroups (County x Sex)
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Figure 20

Age group mean scores on
Circles Task for four subgroups
(County x Sex)
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construction or the testing situations, or a combination of both, rather
than a function of the characteristic of cognitive styles or creative
thinking abilities indigenous to the samples as grouped for the graphs.

The Michigan girls are a good example of this effect, On two of
the tasks they show a relative plateau effect (Incomplete Figures and
Uses), while on one (Product Improvement) they show a relative plateau
effect through the first three grade levels and then an extremely sharp
increase at age 13, The other task shows no plateau, only a sharp in-
crease over the first three levels and then a sharp decrease, or per-
haps plunge would be a better word, at the oldest age level, It is
difficult not to assume that the latter phenomena, a sharp drop at age
13, represents some abnormality in the testing procedure. It cannot
be explained on the basis of age since the other three subgroups showed
increases at this age, in fact, two of them showed sharp increase. It
cannot be explained either on the basis of county, since the Michigan
males showed a sharp increase, and finally it cannot be explained on
the basis of sex, since the Virginia girls had the sharpest increase

of any of the groups at the final grade level.

As the purpose of thir section of the data is to enhance the major
analysis, no further time will be spent on this secondary analysis,
The above example should suffice to illustrate the characteristic of

inconeistency.

There are several other ways of preeenting these data that dem-
onstrate possible task effects that might influence the analysis of

the data when the individual task scores are ignored,

The first of these descriptions shows the task performance dif-
ferentiated by county.
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Figure 23

Task performance differentiated
by county
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Figure 23, depicting the scores on the individual tasks for the
sample divided by County shows somewhat more consiscenci. The Michigan
children's performance was superior to the Virginia students on three
of the four tasks with the difference amounting to four points on the
two verbal tasks and three points on Figure Completion. The Virginia
students scores were higher than their Michigan peers by seven points
on the Circles task. Undoubtedly this latter result reflects the poor
performance by the thirteen year old Michigan girls, which, as earlier
indicated, is suspect of testing irregularities.

Figure 24 groups the scores by Counties together, but separates
the data into the four age groups and compares their performance on
the individual tasks.
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Figure 24

Scores on creativity tasks for
each of four age groups
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Figure 24 simply adds emnhasis to the phenomenon described
previously in Figure 1, page 68, depicting form performance bv
age, It adds the insicht that the "vallev" effect at grade levels
four and six on verbal creativity was a function of both tasks;
in fact the mean scores for the two grade levels were almost equal
on the two tasks. The steady increase with age for nonverbal crea-
tivity is not as evenly divided among the two nonverbal tasks. The
'range of differenceas between the four grade level means is the great-
est for the Circles tasks, although grade levels 6 and 8 had approxi-
mately equal means, The Incomplete Figures task shows generally
smaller differences but a consistent increase with age.

The final graph in this series, Figure 25, depicts the mean scores
for both boys and girls on the four tasks.
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Figure 25

Scores on creativity tasks by sex
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Despite the fact that the main effect of sex showed signifi-
cant differences in favor of girls, boys achieved a higher mean
performance score on both the Circles and Uses task=, However,
their superiority on these tasks was of lee= magnitude than the
superioritv achieved bv the girls on the other two tasks. The
graph tends to maximize the differences in favor of the boys. This
is a function of rounding off the scores., On both Circles and Uses
the differences were actually less then 1.0, while for Pigure Com-
pletion and Product Improvement the difference in favor of the girls
wvas somevhat over the 2,0 and 3,0, respectively., Of primary signi-
‘ficance, however, is the fact that Figure 25 supports the assumption
that none of the tasks are such as to favor one sex over the other,
For example, if the comparative scores bv sex had been roughly equal
on three of the tasks and then greatly differentiated in favor of
one sex on the fourth task, it would have been necessary to assume

that the latter task was sex-biased.



Appendix D

Minnesota Test of Creative Thinking, Abbreviated Form VII

Appendix D contains copies of the four tasks that collectively
comprise the Abbreviated Form VII, Minnesota Test of Creativity.
They are: Incomplete Figures, Circles, Product Improvement and

Unusual Uses of Tin Cans,
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Incomplete Figures

By adding lines to the figures on this and the next page,
you can sketch some interesting objects or pictures. Again try to
think of some picture or object that no one else will think of.
Try to make it tell as complete and as interesting a story as you
can by adding to and building up your first idea. Make up a title
for each of your drawings and write at the bottom on each block
next to the number of the figure.




Circles

In ten minutes see how many objects or pictures you can make
from the circles below and on the next page. The circles should
be the main part of whatever you make. With pencil or crayon add
lines to the circles to complete your picture. You can place marks
inside the circles, outside the circles, or both inside and outside
the circles -- wherever you want to in order to make your picture.
Try to think of things that no one else will think of. Make as
many different pictures or objects as you can and put as many ideas
as you can in each one. Make them tell as complete and as interest-

ing a story as you can. Add names or titles below the objects.
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Product Improvenment

Try to think of the cleverest, most interesting and most
unusual ways you can for changing this toy dog so that boys and
girls will have more fun playing with it, Don't worry about how
much it would cost =-- just so it would make it more fun to play
with. In the spaces on this page and on the next one, list the
cleverest, most interesting and unusual ways you can think of

for improving this toy dog.




Unusual Uses of Tin Cans

Most people throw their empty tin cans away, but they have
thousands of interesting and unusual uses. In the space below and
on the next page, list as many of these interesting and unusual
uses as you can think of. Do not limit yourself to any one size
of can. You may use as many cans as you like. Do not limit your-
self to the uses you have seen or heard about; think about as many

possible new uses as you can.
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