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THE RELATIONSHIP OF INDIVIDUAL CREATIVITY AND THE ADEQUACY

OF THE SENIOR HIGH SCHOOL CURRICULUM

CHAPTER 1

INTRODUCTION

Two of the msJjor ~onsiderations of today's senior high schools
are the pursuit of excellence and the increased emphasis upon creativity.
These appeer to be compatible, but are they? If the high school curric-
ulum is expected to foster these two objectives, it logically follows
that the high school course marks of students should be the outward
evidences of the results of the evalustive procedures used to reflect
progress in astteining these objectives. It is suspected, however, that
the school marks received by students actually reflect little evidences
of congruency of obJectives, curriculum, and evaluation procedures. 1Is
it possible that high schcool marks are little more than an indication of
conforming behavior patterns such as ability to follow direction, sub-
missiveness to authoritarien rule, and/or acceptance of authority with-
out question? How, then, cen school merks be Justified if they do not
properly evaluate or reflect any achievement with regards to one of the
secondary school's major objectives, specifically the development of
individuel imagination or creativity? Possibly, those students with

inqpiring, imsginetive behavior petterns have been penalized with lower
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marks due to their non-conformistic behavior. Are there any specific
curricular areas that appear to be more closely associated with devel-
oping creativity and imegination than others?

This investigation i1s concerned ﬁith indices of academic achieve-
ment and with selected aspects of behavior. The relationship of these
two factors as well as their relationships to mental ability and to se-
lected non-intellectusl cﬁaracteristics is also considered. A descrip-
tive analysis of senior high school students should permit the evaluetion
of curricular objectives and practices in terms of these stated variasbles.

It is the purpose of this investigation, therefore, to isolate,
if possible, some determiners of school course marks in order to determine
relative curricular effectiveness in developing individual imagination

end creativity.

Statement of the Problem

The problem of this study is to determine and to identify those
indices that reflect or have relationship to imaginetion and creativity

as measured by The Kinget Drawing-Completion Test.

In order to implement the investigation of the major problem under
study, the necessary sub-problems are as follows:

(1) to determine if any relationship exists between imagination
and chronological age,

(2) to determine if any relationship exists between imagination
and mental ability,

(3) to determine if imagination may be related to selected per-
sonality characteristics,

(k) to determine if any relstionship exists between imaginetion
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and academic success as reflected by grade average in certain senior high
school curricular areas, and
(5) to determine if any relationship exists between imagination

and academic success as reflected by total senior high school grade

'pdint‘average.

Ml s Waea ade bn o =
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In accordance with the problem and sub-problems set up for this

study, the following hypotheses haeve been derived to direct the investi-

gation:
(1) Imegination as ascertained by The Kinget Drawing-Completion

Test is statistically independent of chronological age.

(2) Imagination as ascertained by The Kinget Drawing-Completion

Test is statistically independent of mental ability es measured by The

Otis Quick Scoring Mental Ability Test.

(3) Imagination as ascertained by The Kinget Drawing-Completion

Test 1is statistically independent of personality characteristics as
°

measured by The Guilford-Zimmerman Temperament Survey.

(4) Imaginstion as measured by The Kinget Drawing-Completion

Test is statistically independent of academic achievement as reflected
by grade average in selected curricular areas derived from the subJects'
cumulative record files.

(5) Imagination as measured by The Kinget Drawing-Completion

Test 1s statistically independent of total grade point average derived

from.the subjects' cumulative record files,

Treatment of Data

The statisticel trestment of the date using the Chi-square test
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was designed to determine independency of the varilables under study. Where
dependency occurred, the variables coﬁéerned vere examined further in an
attempt to defermine if the dependency was due to differences in sex, in
grade classification, or in interactions between sex and grade clessifi-

cation.

Limitations

Any investigation of imaginaetion and creativity is necessarily
limited by what is known about these aspects of behavior. Attempts to
define creativity or imeginestion are arbitrary and thus open to dispute
and debate. Lack of consensus concerning a definition of creativity or
imagination is evident in the various attempts that heve been made to
measure these components of individuael behavior according to various cri-
teria. These complications, however, do not prevent an investigation to
proceed from a working definition of crestive imegination, a definition
that 1s subject to modificetion as work and knowledge progresses.

A second limitation of this study concerns the use of school course
marks in assessing students' achievements in fulfilling the obJectives of
the senior high school curriculum. With meny teachers involved in assigning
marks to students, 1t is ineviteble to find variability in greding cri-
teria. Grede point averages, therefore, are used in an sttempt to mini-

mize this veriebility factor.

Assumgtions

There are several assumptions upon which the hypotheses derived
to direct the investigation were based. The first essumption was that
creative and Inagination potential are possessed by everyone. This

potential or ebility, then, is present in all individusls, Jjust as "...all
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individuals possess to some degree all abilities, except for the occur-
rence of pathologies.”l Objective measures of either imagination or
.creativity, however, wili reveal differences in degree or level of
individual imaginstion or creativity with those individuals recognized
for their creative and imaginstive behavior merely having more of this
ability than d§ other individuals.

A second assumption was that the level of imagination can be iso-
lated by means of assessing individuel reaction to basic stimuli. The

Kinget Drawing-Completion Test was considered to be a valid objective

instrument in assessing this facet of personality structure.

In this investigution, imeginetion was considered to be a descrip-
tive term of individusl behevior. It ic the extent to which one displays
freedom in response to basic stimuli. Creastive imagination, therefore,
was used to describe that ability of an individuael to react to & stimulus
or situation in a wew or novel menner that is original to the individual.
The unusual or original aspects of en individual's responses were assumed
to be indicative of the level of his creative imaginstion.

The fourth assumption was that the course marks received by students
were indices of academic performances and that marking practices reflected
the objectives of an institution's educationel program. In other words,
marking practices were considered as an Integral part of the totel educa-
tional situation, specifically reflecting the objectives, the curriculum,
and the evalustion process.

A fifth assumption was thet the subjects used in this investigation

1
J. P. Guilford, "Creativity," The American Psychologlst, V
(1950), p. LL6.
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have been drawn from a representative senior high school. The school
. population was heterogeneous, including both rurel and urban youth, and
a variety of courses were offered in the curriculum structure to meet
the needs and interests of both continuing snd terminal students. The
curriculum was assumed to be that of the typical senior high school
found in towns of similar size.

This investigation was limited to those individual traits defined
by the respective instruments employed in the study. All instruments
were assummed to be valid. Mental ability was ascertained by The Otis

Quick Scoring Mental Ability Test; the level of imaglnation was isolated

by The Kinget Drawing-Completion Test; and, personality traits were

limited to those traits defined and measured by The Gullford-Zimmerman

Temperament Survey.

Need for the Study

There are several reasons why this investigation of school marks
and creative imaginetion is pertinent. With increased interest in
excellence and the resulting movements to strengthen escedemic discil-
plines, curriculum innovators appear to feel the necessity for pupils to
know essential academic background. While content is a maJjor factor,
these seme innovators have also stressed individual creativity and devel-
opment of thinking ability. Of primary importasnce is the need to focus
attention on the senior high school's avowed purpose of teaching students
to think critically and independently while, at the seme time, rewarding
the conforming students with high marks. This contradictory practice
results in giving mere lip service to one of the school's major consid-

erations.
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The importance of creative imasgination in today's society cannot
be overlooked. The economic value of new ideas alone justifies an
emphasis on creative imagination. In addition, attention is called to
the satlsfylng element of individual produétivity. The results of self-
discovery and creative imagination are more than ends in themselves,
rather they merely serve as means‘to stimulate one to further investi-~
gation and effort. These factors challenge the schools to focus more
attention to the develcpment of crestive imaglnation in all students.

A third Justification for this investigetion concerns the dearth
of studles of creative imagination. In an examination of abstracts for
approximately the second quarter of this century, Guilford2 cites that
less than two-tenths of one per cent of the books and articles indexed
bear directly on creativity and that few of these increase the under-
stending or control of cfeative activity very much.

The use of The Kinget Drawing-Completion Test as a device to meas-

ure creative imagination was & fourth reason for this investigation. This
is & relatively new instrument and few studies have been attempted. In
particular, no studies could be found in which the Kinget has been used
as an evaluatlve procedure of the senior high school curriculum. It was
the hope of this lnvestigator to indicate the value of includirg an instru-

ment of this type in the senior high school evaluation progrem.

Sources of Data

Sempling Procedure
The subjects chosen for this study were drawn from the total number

of students in one senior high school. It was possible to control the

2Ibida, P. hh-So

———
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composition of the sample by obtaining approximately an equal number of
subjects from each grade level,
For the purpcses of this study, therefore, a total of nine hundred
and five (905) students enrolled in the tenth, eleventh, and twelfth
grades at the Ardmore High School, Ardmore, Oklahoma, were given The

Kinget Drawing-Completion Test and The Guilford-~Zimmermen Temperament

sessions scheduled at various times of the day during the fall of the

school yeesr 1963-64. The Kinget Test, measuring creativity end imagi-

nation, was administergd first. Not gll of the 905 students were present
for all sessions, resulting in the failure of some to complete the test
battery. All students with an Incomplete battery of tests were rejected.

The selection of the sample was made on the basis of completion of the

two tests and the presence of an intelligence score on The Otis Quick

Scoring Mental Ability Test teken from the cumulative record file of

each student. Rendom sample was then made to obtain the 260 subjects

for the investigation.

The general results of the sampling procedure were a total of 138
males and 122 femeles; the grade classificatlion and sex distribution for

the subjects can be found in Teble I.

Administretion of Tests

In order to assure, as far as possible, the independency among
the variables under investigation, it was necessary to select tests that
provided measurements of relatively independent factors and that were
readily available, reliable, and well standarized. The tests that best

fulfilled these qualifications were: The Otls Quick Scoring Mental

Ability Test, The Kinget Drawing-Completion Test, and The Guilford-




TABLE I

GRADE CLASSIFICATION AND DISTRIBUTION
BY SEX FOR ALL SUBJECTS

(n = 260)

Classification Mgle Female Both Sexes
Sophomore 64 39 103
Junior 36 4s 81
Senior 38 38 76
All Grades 138 122 260

-

Zimmerman Tempersament Survey.

The Kinget Drawing-Completion Test was the first test administered.

This test, & projective instrument, was readily adaptable for group
administration, a factor of economy in both the time and effort involved
in obtaining the necessary data concerning imagination and crestivity.
Adeptebility was also enhanced by the simple construction and organization
of the test materisl and of the instructions for sdministering the test.
The group edministration of a projJective test, however, did necessitate
certain controls. With such a projective.instrﬁment, it was necessary to
discourage and to control such factors as the copying end imitat{ing the
drawings of others. For this reason a proctor assisted the administrator
with the testing.

A questionnaire was used in order to determine the presence or ab-
gsence of any significant differences in drawing sbilities, interest, train-
ing, or experience. Each subject responded to the gquestions on the inquiry

sheet, and the responses of the questionnalire were tebulated for all subjects.
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The respenses of the subjects to question one and to gquestion two of the
questionnaire cen be found in Teble II; the complete inquiry sheet can be

found in Appendix A.

TABLE II

SUBJECTS' RESPONSE TO QUESTION ONE AND QUESTION
TWO FROM QUESTIONNAIRE FOR EACH GRADE
CL.ASSIFICATION AND FOR TOTAL SAMPLE

(n = 260)
Question one Question two
Grade Is drawing one of Have you had any
Classification your hobbies? training in art?
yes no yes no
Sophomore 31 T2 62 25
Junior 22 59 53 28
Senior 23 53 b5 31
Total Sample 76 184 176 84

The 176 subjects responding yes to question two indicated that
the ert training received was in the elementary school program or in the
Junior high school as a required one semester course; only fifty subJjects
of this seme group indicated any art treining beyond the junior high school
level.

Administration of The Guilford-Zimmerman Temperament  Survey followed

the testing procedure set out in the test manual for this instrument. In
all testing sessions, the subjects responded cooperatively and appeared
interested in the test situation. A genersl atmosphere of permissiveness

was presgent.
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Materials
Each subject was provided with all materiels necessary for the ad-
ministration of the tests. These materlals included the two printed test
matéfigig; an inquiry sheet, one IBM electrical scoring answer sheet, a
drawing pencil, and & special pencil for recording responses on the IBM

cooring shest, Both pencils ware equirmed with erasera. Tn addition to

hal
x ve— -

the above meterials, there was availeble for each student a scoring sheet

and a profile sheet for The Kinget Drawing-Completion Test.

Additional Sources of Data

The cumulative record file of each subject was checked to obtain an

intelligence score as determined by The Otis Quick Scoring Mental Ability

Test. This test was taken by all students in the school at fhe beginning
of the ninth grade and was administered by the local school system.

A further check of the cumulative record files wes necessary to
obtain the grades or marks received by each student in all school subjects.
All marks received by the subjects in the senlor high school, from the
ninth grade to and including the marks received during the fall semester
of 1963-64, when the tests used in this investigetion were administered,
were 1ncluded for consideration. As a result of this procedure, the num-
ber of marks available varied with the classification of the subject.
Three semesters of marks, therefore, were available for the sophomore stu-
dents, five semesters of marks for the junior students, and seven semesters

of marks for the senior students.

Description of Tests

The Otis Quick Scoring Mental Ability Test

The Otis Quick Scoring Mental Ability Test presents items which
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are meinly verbal descriptions of word meaning, reasoning or classification,
end numerical ressoning; it is designed to be used with senlor high school
and college students and with adults. The score on this test is expressed
as an Intelligence Quotient (I. Q.), and was used as an index of the mental

ability for each subject in the investigation.

The Guilford-Zimmerman. Temperament Survey

The Guilford-Zimmermen Temperament Survey is designed to be used

with sénior high school students, college students, and adults. The
results of administering this instrument was & series of scores for each
subject, with each score representing a confirmed dimension of personality
and dependsble descriptive category. For purposes of snalysis, the ob-
tained raw scores were converted to T scores based on national norms

availaeble for high school students as found in the Profile Chart for the

Guilford-Zimmerman Tegggrament Survey.3

The Kinget Drawing-Completion Test

The Kinget Drawing-Completion Test consists of eight graphic

stimuli which the subject can develop in his own way. The principal aim
of this test 1s to reveal the structure of personality through the use
of almost unstructured materisl that allows possibilities for free-
assocliation and expression. The development of this instrument, as re-
ported by Dr. Marian Kinget,h is based on the Wartegg test vlank. The

author traces extensive validation studies, as well as the origin and

’

3
Profile Chart for the Guilford-Zimmerman Temperament Survey (Beverly
Hills, Celifornia: Sheridan Supply Compaeny, 1955).

L
G. Marian Kinget, The Drawing-Completion Test: A Projective Tech-
nique for the Investigation of Personality (New York: Grune & Stratton,

Inc., 1952).
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development of the test, administration and scoring procedures, and
illustretions of quantitetive and qualitative interpretative principles.

Kinget's test is a scoring and interpretative system of thirty-
five variaebles. Each of the eight drawings are evaluated in terms of
these varisbles. The scores on the variables are tken combined into
various groups to form & profile or personality schema composed of four
basic functions: Emotion, Imegination, Intellect, and Actlvity. Each
of these four is further divided into two parts or functions, resulting
in a schema of personality with eight functions. The Imaginatican func-
tion, with which this investigation is concerned, is composed of Combl-
native Imaginetion and of Creative Imagination.

The description by Kinget of the two sub-variables of Imagination
is that "The combining type of imaginstion drsws its material directly
from the surroundings, orgenizes it according to objective standards and
produces forms which fit into the world of sensorial experience. This
kind of imagination is thus essentiaslly besed on perception and oriented
towards visible reality. It mey also present a fairly emotional under-
current, as manifested in its products which often show an esthetic tend-
ency, though of & conventional variety. The creastive kind of imagination
is characterized by the looseness of its contact with visible reality and
by its preference for abstract constructs or for symbols of an emotional,
philosophical or mystical sort. A touch of creative imagination is likely
to enhance the personality and may be highly valuable in certain spheres
of activity; however, a marked predominance of this kind of imagination

is likely to be an obstacle to adjustment to ordinery life."5

5
Tbid., p. 10.
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The Kinget Drawing-Completion Test for each individual was scored,

using an initial set of criteria based on an interpretation of Kinget's
criteria. The critefia vere developed by Laifd6 to facilitate objec-
tivity of scoring. For purposes pf this investigation, scoring was
computed for the two sub-variables, Combinative Imagination and Creative
Imaginetion; the obteined scores contributed to the total score of
Iﬁagination. Théwggéring and profile variables used in the personality
schema of Imagination are found in Figure 1l; the complete test and pro-

file sheet for scoring can be found in Appendix A.

FIGURE 1

SCORING AND PROFILE VARIABLES USED IN THE KINGET
PERSONALITY SCHEMA OF IMAGINATION

Combinative Imagination Creative Imagination

Physiognomy Expansion

Ornaments Fantasy (Fancy, Phantasm, Symbolism)
Style Orginality

Organization Asymmetric Abstraction (Technical)
Symmetric Abstraction Dark Sheding

6

A, V. Laird, "Differentisl Analysis of Creativity and Imagination
Between Gifted and Non-Gifted EHigh School Students as Ascertained by the
Kinget Drawing-Completion Test" (unpublished Ph. D. dissertstion, Graduate
College, University of Oklahoma, 1964), pp. 103-117.
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The purpose of the following presentation was to review theore-
tical and research spproaches to the study of qreativity and imegination
that are pertinent to this investigation so as to highlight the issues
end. ewphages reflected in the literature. The scope of this review was
not intended as an exhaustive presentation of all theoretical statements
and research reports concerned with creativity and imegination but rather as
a limited review of the major theories, studies, and reports relevant to
the purposes and variables of this investigation. Briefly, the following
presentation explores theoretical considerations and approaches to the
measurement of creativity and imagination with respect to chronologiceal
age, mental ability or I. Q., personality factors, and school marké or

academic success.

Creativity end Chronological Age

The concept of continuity appears to be & cruclal aspect of
creative imagination and to have several implications for chronological
age. The ébility to think creatively has been regarded as a continuum,

1
possessed 1n different degrees by all persons. Guilford haes indicated

1l
J. P. Guilford, "Creativity," The American Psychologist, V

(1950), p. 4l6,

15
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this continuum to exist for ell abilities while Wilson2 proposed that
originality, which he defined as the most essentlal element In creative
thinking, should be regaerded as a continuum that is measured by one's
ebility to produce ideas that are novel or statistically infrequent
for the population of which the individuasl is a member. Applied to
chronological age, this means that all children and sdolescents are
capable of some level of creative thinking. The degree to which one
actually achieves creative thinking, however, will vary widely, depend-~
ing somewhat upon other personal traits end acquired abilities.3

The research studies concerning the stages of creative develop-
ment during the school years have ylelded fairly consistent results
even though a variety of measures have been used and a varilety of
semples studied. As early s 1900 Kirkpatricku, in studying elemen-
tary school years, reported that children in the first three grades were
more imeginative than those iﬁ the fourth, fifth, and sixth grades and
that an increase was evident again in the seventh and eight grades.

This reported decrease in creativity and imagination noted at the fourth

grade level has been supported by the work of Simpson5 and by the

2
R. C. Wilson, "An Operational Definition of Originality," The
American Psychologist, VI, No. 7 (1951), p. 297.

. 3David H. Russell, Children's Thinking (Boston: Ginn & Company,
1956), p. 307.
i

E. A. Kirkpatrick, "Individual Tests of School Children,"
Psychological Review, V, No. 7 (1900), p. 27h.

5R. M. Simpson, "Crestive Imagination," American Journal of
Psychology, XXXIII (1922), pp. 234-243.
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investigations conducted by Torrance.6
As a result of his investigations in developing end using The

Minnesota Tests of Creative Thinking, Torrance7 reported that growth

curves for creative development have been fairly well established for
grades one through twelve. He found that the general pattern of the
developmental growth curve was a steady increase from first through
third grade, a sharp decrease between the third and fourth grades
followed by scme recovery during the fifth and sixth grades. Between
the sixth end seventh grades another drop occurred followed by &
steady increase in growth until near the end of the high school years

vhen there was a leveling off or a slight decline.

Creativity and Mental Ability

Traditionally, creative acts have been tied to intelligence. The
term "genius", which was developed to describe people who distinguished
themselves because of creative productivity, has been adopted to describe
an individusl with exceptionally high I. Q. Current studies and llitera-
ture emphasize the need for looking beyond the domein of intelligence
for evidences of creativity.

In reviewing the literature, there hes been more than one indi-
cation that creaetivity scores end I. Q. scores are essentiaelly unrelasted
or et least are only lowly releted. Scme researchers have cited that

the limitation of intelligence tests lies in their obvious emphasis on

6
E. Paul Torrance, Rewarding Crestive Behevior (Englewood Cliffs,
¥. Jd. : Prentice-Hell, Inc., fi§3§), . )

7E= Paul Torraence, Guiding Creative Talent (Engiewood Cliffs,
N. J.: Prentice-Hall, Inc., (1962), pp. =90,
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convergent, conforming thinking patterns, while others hLave based their
criticisms upon the exclusive concern of intelligence tests on tradi-
tional academic value systems which have little to do with life; hence,
the ability to memorize and to repeat arbitrery information i1s highly
valued, and creativity, inventiveness, and originelity are ignored.

As early as 1898, Dearborn® investigated the imaginative responses
of Harvard students and reculty to a series or inkblots. Two oI The
poorest responders to the inkblots were students which he classified as
the intellectusl type. The investigator concluded with the suggestion
that imegination and intelligence might not be as closely related as
thought to be.

The concept thet giftedness in intelligence and giftedness in
creativity were not synonymous was supported in later yeasrs by such
investigators as Chassell9, Simpsonlo, McCloy and Meierll, and Barron.

The impact of the conforming nature of traditional measures of

intelligence were noted by Torrance13 in studying children of West

8
G. V. Dearborn, "A Study of Imegination," American Journasl of
Psychology, V, No. 9 (1898), pp. 183-190.

9Laura M. Chassell: Tests for Originaelity," Journal of Edu-
cational Psychology, VII (1916), pp. 317-328.

10
R. M. Simpson, "Crestive Imagination," Americen Journal of
Psychology, XXXIII (1922), pp. 234-235.

11
W. McCloy and N. C. Meier, "Re-Creative Imagination,"
Psychological Monograeph, LI, No. 5 (1931), pp. 108-116.

12
Frank Barron, "Originslity in Relation to Personality and

Intellect,” Journal of Personality, XXV (1957), pp. T730-Ti2.

1
3E. Paul Torrence, Guiding Creative Talent (Englewood Cliffs,
N. J.: Prentice-Hell, Inc., (1962), p. 18.




19

Samoa through the Minnesota Tests of Creative Thinking. He found that

children resred in this highly conforming culture rated high I. Q.'s

as estimaeted by the Goodenough Draw-g-Person Test. Their drawings

displayed high reproductive quality and outstanding technical skill.
In discussing the results, the investigstor concluded that the children's
performance on the tests of creative thinking did not keep pace with
the degree of intelligence exhibited in their drawings.

The relative independence of intelligence end creetivity has
been approached indirectly through some of the experimental science

1k

progrems. Ornstein™ , in connection with an experimentel physics

program, noted that a substantisl number of students who had scored

only slightly better than sverage on the School and College Aptitude
Test (SCAT) mede gradually higher scores on the physics tests adminis-
tered throughout the year. Socme of these "average' students scored
higher than many who were at the top of the SCAT end presumebly were
more gifted. Ornstein hypothesized that the students whose high SCAT
scores dld not correlaete with their physics test scores were much
better at memorizing facts and formulas than at the esnaslytical, in-
tuitive thinking the new approasch required.

Using an I. Q. measure and five creastivity measures, Getzels
and Jackson 17 selected two experimental groups. One group was composed

cf chilldren who placed in the top twenty per cent on the creetivity

14
J. Ornstein, "New Recrults for Sclence,” Parents' Magazine,
XXXVT, No. 2 (February, 1961), pp. 42 ff.

15
Jacob W. Getzels and Phillip W. Jackson, Creativity and
Intelligence: Explorations with Gifted Students (New York: John Wiley
and Sons, Inc., 1962), pp. 15-28.
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measures when compared with the same-sexed age peers, but below the top
twenty per cent in measured I. Q. The second group consisted of subjects
who placed in the top twenty per cent in I. Q., but below the top twenty
per cent on creativity measures. Despite having a mean I. Q. 23 podints
lower than the high I. Q. group, the achlevement scores of the high
creative group were equally as superior es the scores of the high I. Q.
group to the achievement scores of the school population as a whole. Signif-
icently, the mean I. Q. of the high creative group was lower than the
mean I. Q. of the total school population.

Torrancel6 followed the seme procedure of grouping in his eight
partial replicetions as set up in the Getzels and Jackson study in that
he selected groups who placed in the upper twenty per cent on either
creativity or I. Q. measures, but not in the upper twenty per cent on the
remaining measure. In six of the schools studled, he found that despite
sizable differences in I. Q., the two groups were equally superior in
achievement to the population from which they were drawn.

It has been guggested that restrictions in either intelligence
or creativity in the samples studied, such as in the Getzels-Jackson
study and in the Torrance investigations, have contributed to the
inappropriate copclusions about_the megnitude of the relationship be-
tween the two varisbles. MacKinnon, for one, has suggested that
"...above a certain required minimum level of intelligence which ...
ih some instances may be surprisingly low, belng more intelligent does

not guerantee a corresponding increase in creativeness."l7 As

16
E. Paul Torrance, Guiding Creative Talent (Englewocod Cliffs, H. J..
Prentice-Hall, Inc., 1962), pp. 54=59. ‘

17 '
D. W. MgcKinnon, "The Rurture of Creative Talent," The American
Psychologist, XVII (1962), p. 488,
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McClellandlS has emphasized, the conclusion that intelligence is a
threshold varieble with respect to crestive performance cannot be
established by research on a group at one extreme of the distribution
of intelligence or creativity.

In seversl investigations when sampling conditions have not been
imposed, i.e., when there was & broad range of scores on both measures
of inteliigence and creativity, the two variasbles have appeared to be
substantiaslly related through by no means ldentical. The study by Richards,
Cline, and Needhamlg, for exemple, yielded a median correlation of

0.40 between five of Guilford's creativity tests and the California Test
20 re-

of Mental Maturity. In studying the seme tests, Ripple and May

ported correlations ranging between 0.55 and 0.75 on a heterogeneous
ssmple of high school students.

Meer and Stein21, in their investigation of research chemists,
reported a positive ccrrelation between their measures of creativity
and intelligence, but the correlation disappeared when education was

held constant. They concluded that when education was controlled and

18D. C. McClelland, "Issues in the Identification of Talent,"

Telent and Society, eds. D. C. McClelland, A. L. Baldwin, U. Bronfenfrenner,
and F. L. Strodtbeck (Princeton, N. J.: D. Van Nostrand, 1958), p. 13.

1 .

9J M. Richards, V. B. Cline, and W. E., Needham, "Creativity Tests
and Teacher and Self Judgements of Originality," Journal of Experimental
Education, XXXII (1964), pp. 281-285.

20
R. E. Ripple &nd F. May, "Cesution in Comparing Creativity and 1.Q,"

Psychological Reports, X (1962), pp. 229-230.

21 . s
Bernard Meer and Morris I. Stein, "Measures of Intelligence and
Creativity," The Journal of Psychology, XXXIX (1955), pp. 117-126.
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opportunity held constant, I. Q. beyond the ninety-fifth percentile

was not significant for creative work.

Creativity and Personality Fsctors

In an attempt to understend the crestive processes, many inveé-'
tigators have studied the personality attributes of creative individuals
while others have contrasted the personality attributes or those wno
gscored high with those who scored low on oneor more measures of crea-
tivity.

22 investigated the style of personality of a group of

‘Barron
military officers consistently performing in an original way with that
of less original_officers.. He reported & positive relationship between
originality end SCOpe-and-complexiﬁy cs 'a person. Relatioﬁships also
existed between originality end (1) impulsivity, (2) skepticism,

/
(3) daring, and (4) expressive as opposed to suppressive dispcsitions
in the perscnality.

In a later investigstion with the same sample, Barron?3 utilized
a staff of observers to rate the subjects on originality‘on the basi;
of their social interaction within the group. The subjects were also
given & battery of elight tests desligned to measure orlginelity. The
general results indicated originality to be related tc (1) independence

of judgment, (2) personal complexity, (3) preference for complexity

'

22 |
“Frank Barron, "Some Relationships between Originality emnd Style

of Personality,” The American Psychologist, IX (1954), p. 326.

23 :
Frank Barron, "The Disposition towards Originelity,” Journal
of Abnormsl and Social Psychology, LI (1955), pp. 478-485.

e
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in phenomena, (4) self-assertion and dominance, and (5) rejection of
suppressioh as s mechanism for the control of impulse.

Studying the relstionship between aptitude and nonaptitude,
Guilfordzh stated that the correlations were generally low. Subjects
who scored higher on ideational fluency were found to be more impul-
sive, self-confident, ascendent, and more appreciativec cf originality.
Subjects who scored higher on origlinality were more interested in
esthetic expression, reflective and divergent thinking, more tolerant
of ambiguity, and felt less need fcr orderliness.

Drevdahl25 explored the-relationships between ratings of creatlvity
and certain objectively measured pérsonality factors using a group of
university edvanced undergraduate snd graduate students. The Investi-
gatlon revealed the creative persons to be superior to non-creative
individuels in thelr verbel facility, fluency, flexibility, and in their
originelity. The creative individusls also appeared to be considerably
more withdrawn and quiescent than non-creative persons. The author
‘concluded that individuslity and non-conformity appear to be desirable
for creativity.

In an investigatiorn of the finalists of the National Merit Scholar-

ship Corporation progrem, Holland 26 reported some descriptive

24 .
J. P. Gullford, "Creative Abilities in the Arts," Psychological
Review, LXIV (1957), pp. 110-118.

25 .
. John E. Drevdashl, "Factors of Importance for Creativity,”
Journel of Clinical Psychology, XII, No. 1 (1956), pp. 21-26.

26
Jehn L. Holland, "Creative end Academic Performance Among
Talénted Adolescents,” Journal of Educational Psychology, LII, No. 3
(1961), pp. 136-147,
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characteristics of the more creative individuals in this talented
group of high school students. The creative individual was found to
be independent, intellectual, expressive, asociai, consciously ori-
ginal, and open to experience.

In a study of adolescents in grades seven through twelve,
Getzels and Jackson27 reported that the highly creative grcur made
significantly greater use of stimulus-free themes, unexpected endings,
humor, and playfulness than did the high I. Q. group. On the basis
of these findings, the investigators suggested that an essential dif-
ference between the two groups was the creative adolésdent's ability
to produce new forms and to risk joining together elements usually
geen as indepenéent and dissimilar. 'They also suggestéd that the
creative adolescent appeared to enjoy the risk ;ﬁd uncertainty of the
unknown whereas the adolescent with the high I. Q,‘prefeffed the

anxieties and delights of safety to the anxieties and delights of growth.

Creativity and Academic Success

Educational litersture has consistently indicated that an indi-
vidual tends to learn and develop along whatever lines he finds re-
warding. If an environment is hostile or unfriendly to creative be-

havior, i.e., not rewarding, creative behavior patterns would not be

26

John L. Holland, "Creative and Academic Performance Among
Talented Adolescents,” Journal of Educationasl Psychology, LII, No. 3

(1961), pp. 136-1k47.

27
Jacob W. Getzels and Phillip W. Jackson, Creativity and

Intelligence: Explorations with Gifted Students (New York: John
Wiley & Sons, Inc., 1962), pp. 22-33.
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expected to flourish. The rewards in an educational environment are
often the school marks that apparently indicete some degree or level
of academic success.

The premium currently being placed upon good grades as the
index of success or of potentisl sbility has heen attaecked by many
investigators. MedniCkes; for exsmnle, contended that current se-
lection techniques for college admittance has resulted in the
evolution of a race of “"grade getters." This has resulted in scme
extremely desireble characteristics such as originality snd inde-
pendent thinking being bred out of the college population.

As a result of his research with the Nstional Merit Scholar-

ship finalists, Holland29 reported that creative performance was
generally unreleted to scholastlc achievement and scholastic aptitude.
The results of various correlationsl findings implied that academic
achievement involved somewhat different motives than creative per-
formance with the result thet good grades in high school appeared to
be a function of soclalization, both citizenship and popularity, and
of perseverance, whereas creative performance was a functlon of con-
scious concern with high accomplishment, independence, and originality.
The investigetor concluded with the observation that it was not sur-

prising that the creestive students eppeared to come into conflict with

288. A. Mednick, "Development of Admission Criteris for Colicge
and Universities That Will Not Eliminate Such Applicents as the Bright
and Non-conformist, the Under-challenged, and the Individual with
Highly Specialized Ability," Current Issues in High Education
(Washington, D. C.: National Education Association, 1961), pp. 86-88.

29
John L. Holland, "Creative and Academic Perforhance Among
Talented Adolescents,” Journal of Educational Psychology, LII, No. 3
(1961), pp. 136-147.
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teachers who demand conforming, controlled, nonexploraetory behavior.

In an examination concerning the fallure of educational insti-
tutions to find ways of rewarding divergent kinds of achievement,
DrewssC identified three types of gifted high school students: the
studious, the social leaders, and the creative individuals. The
poorest marks of the three t&pes of students were made by the crea-
tive intellectuals, but in competitive examinations sampling a wide
range of ihfonmation, these same students performed better tkan the
other two groups.

Getzels and Jackson31 reported the equal achievement of the
highly creative and highly intelligent high school students despite
a twenty-three point difference in I. Q. For a clearer understanding
of the behavior patterns of the two groups, the investigators asgked
each classroom teacher to rate all students in the school on the degree
to which they enjoyed having them in class. The results on the ratings
indicated that the high I. Q. group was more desirable as perceived by
the teachers than the aversge student group; the highly creative group
was not considered more desirable as pupils than the average student
group. The authors summerized the results of the lnvestigation by
suggesting that it eppears that ". . .teachers distinguish among high

achievers, favoring one group of achievers over the population of

30Elizabeth M. Drews, "A Critical Evalustion of Approaches to
the Identification of Gifted Students, "Measurement and Evaluation in
Today's Schools, ed. A, Traxler (Washington, D. C.: American Council
of Education, 1961), pp. 47-51.

1
3 Jacob W. Getzels and Phillip W. Jackson, Creativity and
Intelligence: Explorations with Gifted Students (New York: John Wiley
& Sons, Inc., 1962), pp. 30-33.
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students but not another group. They favor high achievers who are
high I. Q.'s, but not high achievers who are high creatives."32

Holland33 investigated the limitations of teachers' ratings
in predicting creativity. The general results of this study indicated
the teachers give lower ratings to studemts with more potential for
creativity than to students with less potential. The author suggested
that this is another indication that school personnel value the good
"grade-getter" more than the creative student.

35 have guggested that the

i
Studies by Holland3 and by Gough
student who gets geod grades in high school can be ngcribed as bright,
persistent, conforming, self-controlled, responsible, serious, and

rated }high by teachers. In addition, reports by Holland36 and MacKinnon37

have implied that good grades in high school and college may be either
unrelated to, or negatively correlated with, potential for crestive

performance.

32
Ibid., p. 31.

33
John L. Holland, "Some Limitations of Teacher Ratings as Predictors

of Creativity," Journal of Bducatiomal Psychology, L (1959), pp. 219-223.

34
Ibid., pp. 219-223,

5

H. G. Gough, "What Determines the Academic Achievement of
High School Students?" Journal of Educational Psxchelogg‘ XLVI (1953),
Pp. 321-331.

36John L. Bolland, "The Prediction of College Grades from

Personality and Aptitude Variables," Journal of Educaticnal Paychology,
LI (1960), pp. 245-25k,

7
D. W. MacKinnon, "What Do We Mean by Talent and How Do We Test

for It?" The Search for Talent (Hew York: College Entrance Examination
Board, l965;, Pp. 20-29,
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With a traditional value system apparently rewarding conforming
behavior patterns, Petrick theorized that " . . . the chief defect of
much of our educational system todey is that more emphasis is placed
on the establishment of behavior norms than on the production of
criginal work. In fact, meny teachers confess that their chief aim 1s
to have the pupils return the information which they give. Teachers
may even be annoyed when a pupll presents an original answer which
differs from what is expected, because it does not fit in with the rest
of their scoring scheme for grades."38

Studies concerned with the results of rewarding creative per-
formances have been attempted by several investigators. The following
research study is an example of the work beginning in this field of
endeavor focused on creativity and its manifestations.

In & research project with sixth grade children, Torrance39
hypothesized that rewarding creative thinking would improve the quality
of creative thinking. With a random sample of children, the investigator
discovered that the primary reward for originality apparently resulted
in a high level of originality and interest and thet the primary reward
for correctness, ldentified as more conforming behavior, resulted in
fewer errors and & higher proficiencey index of errors. In esnother

sampling of sixth grade children, the author considered the influence

of differential rewards on the originality of gifted or high achieving

8
3 Catherine Patrick, What is Creative Thinking? (New York:
Philesophical Library, Inc., 1955;, Pe 155.
39 -
E. Paul Torrence, Rewarding Creative Behavier (Englewaod
Cliffs, N. J.: Prentice-Hall, Inc., 19355, PP- lSl-lhO.
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children., The results indicated that differential instructions with
the accompanying differentiél rewards influenced significantly the
originality of the thinking of the gifted children with relatively
little difference in fluency and no difference in flexibility. The
subJjects rewardéd for originality of thinking produced about twice
as many original responses as did.their peers who were rewarded for{
sheer number of responses. On the basis OI Tuese A#LA, Lue luvesii-
gator concluded that giving instructions in terms of rewards for
correctness or for quantity with secondary attentiom to originality

appeared to work against the production of original ideas.



CHAPTER III
PRESENTATION OF DATA AND DISCUSSION OF RESULTS

Treatment of Data

The maJjor purpose of this 1nvéstigation was to 1solate some
determiners of school course marks in an effort to evaluate relative
curricular effectiveness in developing individual imagination and
creativity. Null hypotheses were formulsted for the variables under
consideration. For sample description, the means and standard deviations
were ccmputed‘for all variasbles included in this study.

Raw scores were used for all computations with the exception

of the ten personality variables cs measured by The Guilford-Zimmerman

N
v

Temperament Survey. For these ten variables the obtained raw scores

were converted té T scores based uporn =-tional norms as reported in
Chapter I. Computsetions of the means, standard deviations, Chi-square
tests of independence, and coefficients of correlation were done using
IBM 1410 Dasta Processing Systems. A

The administration of The Kinget Drawing-Completion Test produced

three imagination scores for each subject, the Total Imagination score
derived from the sum of the individual's scores on Creative Imegination
end on Combinative Imegination. For each of these three imagins+ion

varlables, Chi-square tests of independence were employed in order to

30
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determine independency with each of the sixteen variables under investi-
gation. Briefly, the sixteen varisbles were chronological age, mental
abllity, ten personality scores, and four grade point averages.

Having hypothesized that imagination was statistically independent
of each of the test variables, the Chi-square statistic was used for the
The Chi-sgnare test represents s useful method
for comparing experimentally obtained results with those predicted ex-
pected theoretically by the hypothesia. Significance occurs when the
discrepancy between an obtained frequency end an expected frequency is

greater than chance expectation. The formula used was

Dl

where f = observed frequency of occurrence,
o

fe = expected frequency of occurrence.

The expected frequency was computed using marginal probabilities.

It was necessary to interpret the obteined Chi-square value in
each Instance. Generally, the smaller the Chi-square value, the more
closely the observed results approximaeted the expected thus allowing
the acceptance of the null hypothesis of independency or to retein it
with some doubt. If the Chi-square value was sufficiently large the
null hypothesis was rejected with moderate or with positive assurance.
This interpre%ive procedure was conducted by comparing the obtained
Chi-square values with a teble of percentile values of the Chi-square
distribution for the eppropriate degrees of freedom. Where dependency
was found, %hé variables were examined further in an asttempt to determine

if the dependency was due to d@ifferences in sex, in grade classification,

or in interactlions between sex and grade clessification.
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When a null hypothesis of independence between two varlsgbles was
rejected, the Pearson product-moment coefficient of correlation was used
to reveal the magnitude and vector of the reletionship between the vari-
ables concerned. The formula used for the computation of each coef-

ficlent of correlation was

nxy - [@X) - G2

‘/ [nme - @:X)gl[zraye - (z.r)i

r
Xy

The level of significance of each obtalned coefficient of correlation was

determined by use of the Student's t statistic:

n-2)

t = r ° e

Xy
(1-riQ

With do .fn L « B 2.

Discussion of Results

The following presentation is a discussion of the results of
the stetisticél treatmen£ of the data concerning the evaluation of the
hypotheses regarding the stetistical independence between each of the
imagination varisbles and the factors (1) chronological age, (2) mental
ability, (3) personality characteristics, (4) grade average in each of
the three selected curricular areas, and (5) total grade point average.
To reject a null hypothesis the resulting Chi-square test had to be sig-
nificant at the .05 level of significance for all variables under study.
If the obtained Chi-square test was not significapt at the 0.05 level

of significance, the hypothesis under test was accepted.
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Imagination Varilables
All subjects in the sample responded to the eight graphic stimuli

of The Kirget Drawing-Completion Test in order to assess the personality

schema of imagination. The scoring of the responses to these stimulil
resulted in three imagination scores, Total Imagination, Combinative
Tmagination. and Creative Imaginastion, for each subject. The means and
standard deviastions were ccmputed for each of the imagination variables by
sex distribution for each grade classification and for the total sample.
The results of these computations for Total Imeginetion are found in '
Table III; the same information for Combinatlive Imaginetion 1s reported

in Table IV, The means and standard deviations for the various groupings

for Creative Imagination are presented in Table V.

TABLE II1

MEANS AND STANDARD DEVIATIONS FOR TOTAL IMAGINATION BY
SEX DISTRIBUTION FOR EACH GRADE CLASSIFICATION
AND FOR THE TOTAL SAMPLE
(n = 260)

Total Imagination

Grade

Classification Mean S.D. B

M F Seves M F Sexes
Sophcmore 40.30 39.¢2 40.16 22.65 21.09 21.97
Junior 57.31 63.0k4 60.49  L4k,73 37.25 40.58
Senior 46.58 60.76 53.67 23.79 33.19 29.56

All Grades 46,46 54 ol 50.44 30,80 33.00 ™% 32,07




MEANS AND STANDARD DEVIATIONS FOR COMBINATIVE IMAGINATION
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TABLE IV

BY SEX DISTRIBUFION FOR EACH GRADE CLASSIFICATION
AND FOR THE TOTAL SAMPLE
(n = 260)

Combinative Imagination

Grade <
Classification Mean S.D.
' . Both 3 Both
. .M . ¥ Sexes . M ¥ Sexes _
Sophamore 21.84 23,80 22,58 12.62 13.56 12.95
Junior 30.33 36.60 33.82 20.23 21.21 20.89
A
Senior 26,2k 25,13 30,68 13,02 18.48 16.50
All Grades 25.27 32.05 ~28.45 15.37 18.93 17.43
TABLE V
MEANS AND STANDARD DEVIATIONS FOR CREATIVE IMAGINATION
BY SEX DISTRIBUTION FOR EACH GRADE CLASSIFICATION
AND FCR THE TOTAL SAMPLE
(n = 260)
Crestive Imagination
Grade
Classification Meean .SoDo
M F Both M F oth
Sexes exes

Sophcmore 18.45 16.13 17.57 11.06 9.07 10,37
Junior 26.97 26,44 26.68 25.k4k2 17.19 21.10
Senior 20.60 25.63 23,12 11i.90 15.89 14,17
All Grades 21.27 22.89 22.03 16.49 15.24 15.91

The saemple mean on the variable, Total Imagination, was 50.44 with a

standard deviation of 32.07.

The mean sample for Combinatlve Imagination was
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28.45, with a standard deviation of 17.43. The data on Creative Imagination
yielded a mean of 22,03 for the total sample with a standard deviation of
15.91. The ranges in scores for each of the imagination variables were 10
to 251 for Total Imagination, 6 to 104 for Combinative Imagination; send O

to 147 for Creative Imagination.

Imagination end Chronological Age
The chronological age for each subject at the time of the ad-
ministration of the tests was obtained by checking the cumulative record
files in order to aescertain the date of birth. For all computations,
chronological age was oxprossed in months. Means asnd standard devia-
tions for chronologicel age by sex distribution for each grade classi-

fication and for the total sample cen be found in Table VI,

TABLE VI

MEANS AND STANDARD 'DEVIATIONS FOR CHRONOLOGICAL AGE
IN MONTEHS BY SEX DISTRIBUTION FOR EACH GRADE
CLASSIFICATION AND FOR THE TOTAL SAMPLE
(n = 260)

M . . 5 . L o

Age ir Months

% - Py . s P s

Grade
Classification _ Mean o 8.0.

M P Both M F Both

s Sexesg, A Sexes,

Sophamore 192,14 189.51 191.15 7.96 5.99 T.36
Junior 203.92 201.84 202.76 9.71 . 6.95 8.30
Senior 212.47 211.00 211.7+ 5.93 5.68 5.82
All Gredes 200.81 200.75 200.78 11.75 10,62 11.22

The mean chronologicel age of the total sample was sixteen years, eight"‘

months with & range in chronological age from fourteen years, seven months to
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nineteen year;, zero months., Observed differences were noted'in the means
and standard deviations for the two sexes for the separate grade classifi-
cations, thus leading to the question of possible dependence between

imagination and chrcnalogicel age.

Chi-square tests were used to test the independency of each of the

——mde hm Alemamca T amed wm Y A ea ML~ Jade & o A
d ¥ -
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Chi-square values for the three imagination variasbles and chronological age

are reported in Table VII.

TABLE VII

CHI-SQUARE VALVES FOR IMAGINATION AND CERONOLOGICAL
AGE FOR THE TOTAL SAMPLE
(n = 260)

Imagination ;‘2V&lues .
Variebles e - R — -
: a.f, %2 P
Total .

Imagination k2 38, 493 >0.05
Ccabinative T2 63.287 ©0.05
Imagination - :

Creative 42 28.177 >0.05
Imagination

The treatment of the data regerding the aull hypothesis of independency
between Iimaginetion end chronological age ylelded no-Chi-square values
significant at the 0.05 level. On the basis of this data, the chronological
age of a senior high school student did not appear to be relevant to scoring

level on the imagination veriebles as measured by The Kinget Draiigﬁ:

Completion Test.
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Imagination and Mental Ability

The assessment of mental ability by The Otis Quick Scoring Mental

Ability Test ylelded an I. Q. score for each subject. The means and

standard deviations for I. Q. scores by sex distribution for each grade

classification and for the total sample are presented in Table VIII.

TABLE VIII

MEANS AND STANDARD DEVIATIONS ON I. Q. SCORES BY SEX
DISTRIBUTION FOR EACH GRADE CLASSIFICATION
‘ AND FOR TOTAL SAMPLE

(n = 260)
I. Q. Scores
Grade . ' ——
Classification Mean 3 S.D.
Both Both
M F Sexes M F Sexes
Sophomore 109.09 105.00 107.54 26.30 23.65 25.29
Junior 107.69 113.58 110.96 23.94 20.68 22.24
Senior 111.63 116.00 113.82 20.56 16.06 18.48
A1l Gredes 109.43 iil .59 110. 44 24,10 20.78 22.58

For all subjects in the sample, the mean I. Q. score was 110.4k,
with a range in I. Q. scores frem 61 to 147, the standard deviation was
22,58. Observed differences were noted in the means and standard deviations
on I. Q. scores for the two sexes for the separate.grade classifications,
thus questioning the possibility of dependency between lmagination and mental
ability.

Chi-square tests were used to test the Independency of each of the

imagingtion variables and mental ability. The obtained Chi-square values
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for the three imagination variables with respect to mental ability are

reported in Table IX.

TABLE IX

CHI-SQUARE VALUES FOR IMAGINATION AND MENTAL
ABILITY FOR THE TOTAL SAMPLE

(n = 260)
= - - -
Imagination o L vaiues
Varisbles dff. :t? P
Total
Imagination 48 100.501 0.0005
Ccmbinative
Imaginetion T2 119.273 0.0005
Creative |

Imaginstion 48 67.673 0.05

™

The treatment of the data regarding the null hypothesis of inde-~ -
pendency between imagination and mental ebility ylelded Chi-sguare values
which were significant at the 0.05 level of significance.

Since dependency occurred between each of the three 1maginafion
variables and mentel ability, the data were examined further Iin en attempt
to determine if the dependency was due to differences in sex, in grade
classification, or 1n interactions between sex and grade classification.
Chi-square tests were used to test the independency of lmagination &nd
mental ability for each of the groupings by sex and by grade classification.
The obtalned Chi-square values for Total Imagination and mental ability can
be found in Table X; the same information for Combinative Imagination and
mental ability are reported in Table XI. Chi-sguare values for Creative

Imagination and mental ability are presented in Tsble XII.
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TABLE X

CHI-SQUARE VALUES FOR TOTAL IMAGINATION AND MENTAL
ABILITY BY SEX DISTRIBUTION FOR EACH GRADE
CLASSTFICATION AND FOR THE TOTAL SAMPLE

(n = 260) .
Orede ‘Male f%géale _ | g:ﬁfg
Classification a.f. Ze— a.t. f d.f. 42 |
Sophomore 32 2k,557 15 16.654 32 35.818
Junior 28 ol 364 30 51.314° 48 58.879
Senior 15 9.932 25 19.855 30 30.623
All Grades 56 . k2,931 48 83.637 48 160.501***

*  Significent at 0,01 level
**  Significant at 0.005 level
*#%  Significant at 0.0005 level

On examination of Tables X, XI, and XII, hypotheses of independency
between each of the three imegination varisbles and mental ebility were
rejected for the total number of femsles in the sample. In addition, the
date on femeles classified as Junlors indicated rejection of the hypotheses
of independency between Creative Imagination and mental ability at the 0.01
level of significance.

Coefficients of correlation were camputed to obtain the magnitude
and vector of the relationship between each of the three imagination
variables and mental ability. The obtained coefficients of correlation
are reported in Table XIII. In each case the results of these computations

yielded significant pbsitive relationships between mental ablility and the

three imaginstion variables at the 0.005 level of significance.
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TABLE X1

CHI-SQUARE VALUES FOR COMBINATIVE IMAGINATION AND MENTAL
ABILITY BY SEX DISTRIBUTION FOR EACH GRADE
CLASSIFICATION AND FOR THE TOTAL SAMPLE

(n = 260) : <
Grade Male Female g:zgs -
Classification a.f. > a.f. i a.f. f
Sophomore 4o 34,437 25 21.132 40 42,862
Junior ho 34,071 4o 49,259 56 T70.652
Senior 25 33.695 ko 38.294 Lo 53.94k
A1l Gredes 56 60.625 6k 91.335% 72 119.273"
* Significant at 0.025 level
** Significent at 0.0005 level

TABLE XII

CHI-SQUARE VALUES FOR CREATIVE IMAGINATION AND MENTAL
ABILITY BY SEX DISTRIBUTION FOR EACH GRADE
CLASSIFICATINON AND FOR THE TOTAL SAMPLE

(n = 260)
Grade Male Female gg;s
Classificatilon a.r. Ze a.f. ’f s iA
Sophcmore 2k 17.527 10 13,041 2k 26.388
Junior 2k 11.045 28 L9, 178** ko 51.360
Senior 15 12.306 35 15,042 Lo 20.548
All Grades ol ok .997 40 70.870" " 48 67.673"

* Significant at 0.05 level
#%# Significant at 0.01 level
#%*% Significant at 0.005 level
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TABLE XIII

COEFFICIENTS OF CORRELATION BETWEEN THX THREE
IMAGINATION VARIABLES AND MENTAL
ABILITY FOR THE TOTAL SAMPLE
(n = 260)

NIRRT - i "

" - o
o i e

Coefficients of Correletion

Imagination
Varisbles a.f. - p
Total .
Imagination 258 0.3426 0.005
Combinative
Imagination 258 0.3526 0.005
Creative

Imagination 258 0.3053 0.005

Imaginetion and Personality

Personelity characteristics, assessed by The Guilford-Zimmerman

Temperament Survey, yielded ten personslity scores for each subject: G

(General Activity), R (Restraint), A (Ascendance), S (Social Interest),
E (Emotional Stability), O (Objectivity), F (Friendliness), T (Thought-~
fulness), P (Personal Relations), and M (Masculinity). The raw scores
for each of the personality variables were converted to T scores besed
upon national norms for treatment of the deta. The meens for the per-
sonality varilebles ere presented in Table XIV. Stendard deviaetions for
the same deta are reported in Table XV. .

Chi-squere tests were used to test the independence of each of the
imagination varisbles with respect to each of the personality charac-
teristics. The obtained Chi-squere values for the three imagination

variables and the personality variables are reported in Teble XVI.



MEARS FOR THE TEN PERSONALITY VARIABLES OF THE GUILFORD-Z.

TABLE XIV

TEMPERAMENT SURVEY BY SEX DISTRIBUTION FOR EACH GRADE
CLASSIFICATION AND FOR THE TOTAL SAMPLE

|

(n = 260)

Personality Sophomore Junior L Senior =~ All Grades e
Variables M F M F " F M F Both

" i < - v st S Sexes ...

G 46.92 50.69  45.67 46.13 47.00 47.13 46.62 47.90 h1.22

R 43.61 b7 41.86 44,80 43.90 46.37 43.23 hs5.27 44,19

A 4k7.86 45.92 45,06 47.89 L46.05 4k.,95 46.63  U46.34 46.50

S 46.50 49.95 h5.47  48.36 43.90 h7.45 k5,51 48,58 46.95

E 45.00 41.67 k.92  41.36 k5.79 42.95 45.20 L41.95 43.67

0 43.92  41.33 k42.06 42.11  k2.84  k1.95 43,14 41,81 !+2.52'

F h5.39  43.59  4hk.6k  43.40 45T Lk7.k2 45,28 Lhk.T1 45.02

T h8.»67~ 52.92  47.33 48.56 48,29 L7.8% 48,22 49,73 48.93

P 43.28  43.7h  40.97  43.09 42.13  Lh.97  k2.36  43.88 43.08

M 48.03 56.08 46.14  50.31 52.87 47.29  52.95 49.95

- |
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TABLE XV

STANDARD DEVIATIONS FOR THE TEN PERSONALITY VARIABLES OF

GUIIFORD-

YA TEMPERAMENT SURVEY BY SEX DISTRIBUTION FOR EACH
GRADE CLASSIFICATION AND FOR THE TOTAL SAMPLE
(n = 260)
3

Personality SOphqmore Junior Senior All Grades

variabl@ﬂ M F M F M F M F Both
G 10.25 9,43 10.83 10.26 9.97 11.&5 10.27 10,49 10,38
R 9,26 7.26 9.13 9.6k4 8.31 9.k2 8.95 £.83 8.94
A 9.07 7.99 9.05 9.41 8.46 8.91 8.92 6.84 8.87
s 8.76 T.46 9.47 9.63 7.87 9.83 8.72 .04 8.99
E 7.60 6.19 8.45 8.19 6.48 8.89 7.50 7.82 7.81
0 9.08 6.72 9.99 8.91 T.44 9.0k 8.89 8.25 8.60
F T.62 6.99 8.31 9.45 9.98 9.79 8.45 3.97 8.69
T 8.89 12.25 10.52 9.91 9.05 11.92 9.33 11.45 10.39
P 8.93 T.62 9.2k 10.37 9.16 11.15 9.06 9.80 9.42
M 9.08 10.93 9.06 12.39 9.20 11.76 9.07 11.89 10.84

€y



TABLE XVI

CHI-SQUARE VALUES FOR IMAGINATION AND PERSONALITY
CHARACTERISTICS FOR THE TOTAL SAMPLE

(n = 260)
: x?-
Pz:g_zgﬁi’:y Total Imagination Con;binative Imagination Cregtive Imagination
a.f. f P a.f. f p a.f. i P
& 35 27.882 »0.05 45 29.00% »0.05 30 19.309 »0.05
R 35 27.968 »0.05 45 Lo.844k »0.05 30 30.113  )»0.05
A 35 145,206 0.0005 ks 61.833 0.05 30 88.914  0.0005
S 28 60.630 0.0005 36 52.216 0,05 24 4,8,153 0.0005
E 30 280.703. 0.0005 L5  243,59% 0.0005 30  269.078  0.0005
0 30 93.815 0.0005 ks 119.139 0.0005 30 88.169  0.0005
F 35 26,085 >0.05 ks 33.158 »0.05 30 19.091 »0.05
T 35 26.834 >0.05 ks 42,295 20.05 30 25.805 »0.05
P 35  101.630 0.0005 45 153,927 0.0005 30 93.543  0.0005

M 35 22,706 »0.05 Ls 32.505 30.05 30 17.214  »0.05

PRS- a i eSS R " s . g . . S i . " il
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The treatment of the data regarding the null hypothesis of inde-
pendency between 1magination.and personality characteristics yielded
Chi-squere values which were significant at the 0.05 level of significance
for the following five personslity variables: A (Ascendance), S (Social
Interest), E (Emotionasl Stability), O (Objectivity), and P (Personal Re-
lations). The null hypothesis of statistical independence between
imagination and personality characteristics was rejected for each of
these five personality varisbles. The personality characteristics of G
(General Activity), R (Restraint), F (Friendliness), T (Thoughtfulness),
and M (Masculinity), however, were not found to yield Chi-square velues
of 8ignificence with respect to independency of imagination. The null
hypothesis, therefore, of statisticel independence between imagination
and personality characteristics was not rejected for these latter five
personality variables.

An examination of Teble XVI indicates that dependency occurred
between each of the three imagination veriables as ascertained by The

Kinget Drawing-Completion Test and the five personality variables of

Ascendance, Social Interest, Emotionel Stability, ObJjectivity, and

Personal Reletions as measured by The Guilford-Zimmermen Temperament

/
Survey. These data, therefore, were examined further in an attempt to

determine if the dependency was due to differences in sex, in grade
classification, or in interactions between sex and grade classification.
Chi-square tests were used to test the independency of Iimagination and
these five personality variables for each of the groupings by sex and
by grade classification. The obtained Chi-square values for Total
Imaginstion and Ascendance are reported in Table XVII,

The obtained Chi-square values for testing the independency of
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TABLE XVII

CHI-SQUARE VALUES FOR TOTAL IMAGINATION AND ASCENDANCE
BY SEX DISTRIBUTION FOR EACH GRADE CLASSIFICATION
AND FOR THE TOTAL SAMPLE

(n = 260)
Grade Male Female 22320
Classification 4.7, 1'2 4.1, Zg L. f
" Sophomore 12 15.120 9 12.719 12 8.351
¥* L 3.3
Junior 15 16.768 20 39.754 28 61.511
Senior 9 12.663 20 9.853 20 16.090
L 2.3 ¥
All Grades 28 19.364 30 85.476 35 145,206

*  Slgnificsnt at 0.01 level
*¥%* Significant at 0.0006 level

Total Imagination and Ascendance for the various groupings by sex dis-
tribution eand by grade classification inldicated that e factor in the
dependency found between these two variebles was the performances of the
female students classified as Juniors. For this group of subjects,the
obtained Chi-square value was significant a2t the 0.01 level of significsnce,
This stetistically significant value appears to have contributed to the
0.0005 level of significance obtained for the junior subjects of both sexes,
to the 0.0005 level of significance found for all female subjects, and to
the 0.0005 level of significance obtained for the total semple.

In order to determine if this same pattern occurred in the sub-component
variables of Combinative Imaginstion and Creative Imagination, Chi-square tests
of independence were employed to test the independency of Combinative

Imagination and Ascendance and the independency of Creative Imaginetiomn and
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TABLE XVIII

CHI-SQUARE VALUES FOR COMBINATIVE IMAGINATION AND
ASCENDANCE BY SEX DISTRIBUTION FOR EACH GRADE
CLASSIFICATION AND FOR THE TOTAL SAMPLE

(n = 260)
Male Fale — Both"

Grade . cexas .
Clessification a.f. :l? a.f. ]f a.f. 4;!2
Sophomore 15 8.656 15 16.195 15 13.160
Junior 18 25.555 28 31.927 32 38.994
Senior 15 19.4k42 32 20.266 32 23.508

%
All Grades 28 26.137 ko k5,133 ks 61.833

Y

* Significant at 0.05 level

Ascendance for each of the groupings by sex end by grade classificetion.
The Chi-square values for Combinative Imagingtion and Ascendance are pre-
sented in Table XVIII; Table XIX reports the obtained Chl-square values
for Creative Imagination and Ascendance.

The obtained Chl-square velues, as reported in Taeble XVIII for
ascertaining independence of Combinative Imagination and the persomality
tralt of Ascendance, revealz=d no significant values for the verious groupings
by grade levels or by sex distribution. The data for the total sample, however,
produced a significant Chi-square value st the 0.05 level of significance,
These data indiceted that there was statistical dependence between Combi-
native Imagination and Ascendence but that none of the groupings by grade
classification and/or by sex distribution were statistically significant
contributors.

The obtained Chi-squere values in testing the independency of
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TABLE XIX

CHI-SQUARE VALUES -FOR CREATIVE IMAGINATION AND ASCENDANCE
BY SEX DISTRIBUTION FOR EACH GRADE CLASSIFICATION
AND FOR THE TOTAL SAMPLE

(n = 260)

Male Female Both

Classsggggtion —
d.f. 12 d.f. 12 a.f. 12

Sophomore 9 7.009 6 9,102 9 10.820
Junior 18 18.018 16 32.288° 2k 52.802" "
Senior 9 10.146 20 12.457 20 16.779
All Grades 18 15.178 25 59.903" 30 88,914

R -

* Significant at 0.01 level
#%  Significant at 0.001 level
*¥* Significant at 0.0005 level

Creative Imagination and Ascendance (see Table XIX) revealed significant
values for the subjects classified as Juniors at the 0.001 level of sig-
nificance, for the female subjects at the 0.0005 level of significance, and
for the total sample at the 0.0005 level of significance. An add;tional
Chi-square value of significance was obtained for the female subjects
classified as juniors at the 0.01 level of significance. The statistical
dependency found between Creative Imagination and Ascendance, therefore,
appears to have occurred again mainly in the Jjunior female subjects. This
particular group appeared to be contributing to the significant Chi-square
values obtained for the junior subjects of both sexes, for the female
subjects in the sample, and for the total sample grouping.

From the results of these Chi-square tests of independence between

each of the three imagination variables and the personality variasble of
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Ascendance, it was possible to conclude that the dependence that occurred
was due to differences in sex and in grade classification. The depend-
dency appeared to have arisen from the performances of the female subjects
classified as juniors. It was not possible on the basis of the available
data to account for these differences occurring in sex and grade classifi-
cation,

Since the hypothesis of statistical independence between Creative
Imagination and Ascendance was rejected more postively than was the
hypothesls of independence between Comblnative Imagination and Ascen-
dance, these variables were examined further in an attempt to understand
the apperent differences.

The varieble Ascendance, as measured by The Guilford-Zimmerman

Temperament Survey, describes a personality tralt of social boldness,

the need for which varies according to personalities. Those indivi-
duals scoring low on this variable can be described as submissive,
Assuming a submissive role is similar to a conforming type of behavior
such as submissiveness to authorlitarian rule or the acceptance of
authority without question. Ascendance, then, may denote a certain
amount of non-conformistic behavior amnd, as such, 1is consistent with
what 1s known about crestive behasvior. One would expect, therefore,
the level of creative and imaginatlive behavior to be closely assoclated
with performance on the personality trait of Ascendance.

Coefficlents of correlation were computed to obtain the-stredgth
and direction of the relatlionship between each of the three imaginstion
variables and Ascendance., The obtained coefficlents of correlation are
reported in Teble XX, The results of these computations did not yield

any significant relationships between Ascendance and each of the
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TABLE XX

COEFFICIENTS OF CORRELATION BETWEEN THE THREE
IMAGINATION VARIABLES AND ASCENDANCE FOR
THE TOTAL SAMPLE

(n = 260)

Tmominatdan Coefficients of Correlation

Variables
da.f. r P
Total
Imagination 258 0.0619 >0.05
Combinative
Imagination 258 0.0660 >0.05
Creative .
Imagination 258 0.0521 >0.05

imagination varisbles. This lack of significant correletions indicates
that & within.person reletionship was non-existent. The significant Chi-
square values denoted dependency when the scores were grouped by level
categories.,

The obtained Chi-squere velues for Totel Imaegination and the
perscnality variable of Sceizal Interest by sex distribution for each
grade classification are reported in Teble XXI; the values for Combi-
native Imsgination ard Social Interest are presented in Table XXII; the
seme information for Creative Imagination and Social Interest can be
found in Table XXIII.

The null hypothesis of statistical independence between Total
Imaginaetion and Soclal Interest was rejected for male subjects clas-
sified as seniors, for the junior group of subjects of both sexes, and
for the totel semple. The data on Combinative Imaginetion and Sqclal

Interest yielded significant Chi-square values for all the male gubjects
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TABLE XXI

CHI-SQUARE VALUES FOR TOTAL IMAGINATION AND SOCIAL INTEREST
BY SEX DISTRIBUTION FOR EACH GRADE CLASSIFICATION
AND FOR THE TOTAL SAMPLE

(n = 260)
Grade Male Female . gg;gs
Classification a.r > - " >
oL z d.f.‘,‘ a.f. A
Sophomores 16 19.517 9 -~ 7.950 16 19.529
*

Junior 20 15.T77 20 25.656 28 45,980
Senior 9 14.031 15 15.496 15 22.151
All Grades 30 29.302 ol 45.889™* o8 60.630
* Significant at 0.025 level
*% Significant at 0.005 level
*%¥% Gignificent at 0.0005 level

TABLE XXII

CHI-SQUARE VAIUES FOR COMBINATIVE IMAGINATION AND
SOCIABILITY BY SEX DISTRIBUTION FOR EACH GRADE
CLASSIFICATION AND FOR THE TOTAIL SAMPLE
(n = 260)
Both
Grade Male Female Gex

Classification > P 2
B A d.r. A d.f. v, d.f. L ‘
Sophcmore 20 28.734 15 15.084 20 25.802
Junior 18 23.952 28 23.943 32 38.875
Senior 15 19,149 ol 26,820 ol 36,612"
All Grades 28 43,965 30 37.088 36 50,216

# Significant at 0.05 level
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TABLE XXIII

CHI-SQUARE VAIUES FOR CREATIVE IMAGINATION AND SOCIABILITY
BY SEX DISTRIBUTION FOR EACH GRADE CLASSIFICATION
AND FOR THE TOTAL SAMPLE

(n = 260)

e Male Female EOth

[Cryrotetc . Sexas
Classification a.f. ) a.f. JZ2 d.f.. 2
Sophamore 12 11.22k 6 8.716 12 14,332
Junior 16 12,886 16 15.589 2l 30.773
Senior 9 18.978% 15 13.6k42 15 27.686
All Grades 20 32,010 20 29.537 N 48,153***

* Significant at 0.05 level

*¥  Significant at 0.025 level

*¥% Gignificant at 0.005 level

in the study, for the group of subjects classified as seniors, and for the
total sample. The null hypothesis of statistical independence between
Creative Imagination asnd Social Interest was rejected for the senior male
subjects, for the group of subjects classified as seniors, and for the total
sample. The results of these Chl-square tests of independence between each
of the imaginetion varisbles and the personality varisble of Socisl Interest
indicated thet the dependence occurring between these two variebles was due
to differences in sex and grade classification, but no one group was &n
obvious contributor throughout. This lack of paftern in discerning where
the differences arose suggests that the statistical dependence between each

of the imaginetion variables snd Socisl Interest was present in the total

sample regardless of grouping factors.

The rejection of statistical independence between Creative Imaginetion
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and Socilal Interest was made with more positive assurance than was the
rejection of Independence between Combinative Imagination and Social
Interest. Any attempt to understand this difference in strength of
rejection necessitates an examination of the Social Interest varisble

as measured by The Guilford-Zimmerman Temggrameﬁt Survey.

The characteristic of Social Interest describes a trait of
sociaebility of a gregarious personality. A low score on the Social
Interest varieble mainfests traits of shyness or seclusiveness. In this
sample of high school students, creative behavior appeared to be associated
with traits of an outgolng nsture rather than with a withdrawn or reserved
personality pattern. An outgoing personality suggests a certain degree of
freedom from restraint and a self-confidence which appeared to be relevant
to creative imaginstion.

Coefficients of correlétion were computed to obtain the magnitude
and direction of the relationship between each of the three imaginetion
varisbles and the personality variable of Social Interest. The obtained
coefficients of correlstion are reported in Table XXIV. The results of
these computations falled to produce any significant relationships between
Social Interest and any of the imagination variables. The lack of
significent correlstions, however, merely denotes the absence of a
within-person relationship. The statistical dependence between each of
the imagination variables and Socisl Interest indicates dependency occurred
when“the scores were grouped by level categories.

Since the null hypothesis of statistical independence between
imagination and Emotional Stability was rejected, these variables were
examined in an attempt to determine any differences in sex distribution

and grade classification. Accordingly, Chi-square tests were used to
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TABLE XXIV
COEFFICIENTS OF CORRELATION BETWEEN TEE THREE IMAGINATION

VARIABLES AND SOCIAL INTEREST FOR THE TOTAL SAMPLE
(n = 260)

Imaginstion Coefficients of Correlation

Variable a.f. . P
Total
Imaginat fon 258 0.05k2 >0.05
Combinative
Imagination 258 G.0750 >»0.05
Creative
Imagination 258 0.0246 ¥0.05

test the independence between each of the imsgination wvarisbles and the
personslity varleble of Emotional Stability. The obtained Chi-square
values for Total Imagination and Emotional Stability for the various
groupings are reported in Table XXV; the same information for Cambi-
native Imaginetion and Emotional Stability is presented in Table XXVI,
Table XXVII reports the obtasined Chi-square values for Creative Ima-
gination and Emotional Stebility.

On examination of Tabies XXV, XXVI, and XXVII, hypotheses of
independence between each of the three imagination variables and Emotional
Stability were rejected for the total number of meles in the sample, for
the total number of females in the semple, for the total group of sub-
Jects classified as seniors, for the total group of subjects classified
as Juniors, and for the female subjects classified as seniors. In
eddition, the data on male subjects classified ss Jjumiors indiczted

rejection of the hypotheses of independence between Total Imagination and



CHI-SQUARE VALUES FOR TOTAL IMAGINATION AND EMOTIONAL
STABILITY BY SEX DISTRIBUTION FOR EACH GRADE CLASSI-

25

TABLE XXV

FICATION AND FOR THE TOTAL SAMPLE

(n = 260)
- Male Female ]i”,Oth
Grade Sexes
Classification a.f. 12 a.f. ¢2 a.f. Ze
Sophamore 12 6.138 6 2.050 12 6.902
L 2.3
Junior 20 40.984 15 17.495 35 98.551
¥
Senior 9 11.415 20 50.848"* 25 86.918
All Grades ol 146446 30 141.307 30  280.703
* Significant at 0.005 level
*¥¥ Significant at 0.0005 level
TABLE XXVI
CHI-SQUARE VAIUES FOR COMBINATIVE IMAGINATION AND EMOTIONAL
STABILITY BY SEX DISTRIBUTION FOR EACH GRADE CLASSIFICATION
AND 7OR THE TOTAL SAMPLE
(n = 260)
Grade Male Female gg;lels
Classification > >
d.f. "f da.f. Y a.f. %
Sophomore 15 15.496 10 ik.558 15 11.640
363
Junior 2l 29.810 21 33.6000 Lo 83.568
Senior 15 22,433 32 63.776 140 106.042*"*
3363
All Grades 28 80.458 " k0 161.081 45 243,594

* Significant at 0.05 level
**% Significant at 0.001 level
*#&% Significant st 0.0005 level
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TABLE XXV

CHI-SQUARE VALUES FOR TOTAL IMAGINATION AND EMOTIONAL
STABILITY BY SEX DISTRIBUTION FOR EACE GRADE CLASSI-
FICATION AND FOR THE TOTAL SAMPLE

(n = 260)
Classification a.f. 12 a.f. m2 a.f. xg
Sophcmere 12 6.138 6 2.090 12 6.902
*%
Junior 20 40.984 " 15 17.495 35 98.551
**
Senior 9 11.115 20 50.848™% 25 86.918
All Grades oh  146.46TT 30 1h1.307 30  280.703 "
* Significant at 0.005 level
*% Significent at 0.0005 level
TABLE XXVI
CHI-SQUARE VALUES FOR COMBINATIVE IMAGINATION AND EMOTIONAL
STABILITY BY SEX DISTRIBUTION FOR EACH GRADE CLASSIFICATION
ARD FOR THE TOTAL SAMPLE
(n = 260)
Grade Male Female gg}‘-{gs
Claessification > >
a.f. fy? a.f. Y d.f. A
Sophomore 15 15.496 10 14,558 15 11.640
¥ 363
Junior 2l 29.810 21 33,6000 Lo 83.568
Senior 15 22,433 32 63.776 Lo 106.0k2%**
ko &3
All Grades 8 80.458" 4o 161.081 45 243,594

* Significant at 0.05 level
#%  Significant at 0.001 level
% Significant at 0.0005 level
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TABLE XXVII

CHI-SQUARE VALUES FOR CREATIVE IMAGINATION AND EMOTIONAL
STABILITY BY SEX DISTRIBUTION FOR EACH GRADE

CLASSIFICATION AND FOR THE TOTAL SAMPLE

(n = 260)

Grade Male Female g:tzs

Classification 4.7, ‘%2 4.7, mg 4., = xe

Sophomore 9 11.319 Y 2.070 9 12.642
FeHH

Junior 16 ho. hod™** 12 9.883 30 93.710

Senior 9 6.151 25 45.027 " 25 87.680™**
%%

All Grades 25 Wh.287 25 127.680"* 30 269.078

* Significant at 0.01 level

¥* ¥
%%

0.001 level
0.0005 level

Significant at
Significant at

Emotional Stability and between Creative Imaginetion and Emotional Stability.
For the Jjunior female subjects, the obtained Chi-square value for Combinsative
Imagination and Emotional Stability was significant at the .05 level of
significance. It asppeared, therefore, that contributing to the rejection of
the hypotheses of independence between each of the three imagination variables
and Emotional Stability were the performances on these variables by several
of the groupings by sex distribution for the separaste grade classifications.
It was interesting to note that the data for the sophomore group did not
yield any Chi-square values of significance in the tests of independence
betvween each of the imaginetion variebles and Emotional Stability.

Since the null hypotheses of independence were rejected for each of

the imagination variebles and Emotional Stability at the same level of

significance in each case, the variable of Emotional Stebility was considered
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further in an attempt to understand this trait.

The assessment of Emotional Stability by The Guilford-Zimmerman

Temperament Survey is assoclated with personality traits of self-con-

fidence, cheerfulness, a certain degree of stability of moods, and an
optimistic nature. The contrasting personality tralts are described as
depression, emotional instability, moody, and pessimistiec. It appears
that one's imaginative behavior 1s relatively dependent upon emotional
stabillity factors.

Coefficients of correlation were computed to obtain the mangi-
tude and direction of the relationships between each of the three
imagination varisbles and Emotional Stebility. The obtained coefficients
of correlation are reported in Table XXVIII. The results of these
computations yielded significant positive relastionships between Total
Imaginetion and Emotlonal Stability at the 0.05 level of significance
and between Creative Imagination and Emotional Stability at the 0.01 level
of significaence. The lack of significent correletion between Combinative
Imagination and Emotional Stability indicates that a within-person rela-
tionship wes non-existent in this case; the dependence occurred when the
scores were grouped by level categories.

The three imagination variables and the variable Objectivity were
examined further, using Chi-square tests of independence, in an attemﬁt
to determine if the occurred dependence in each casse was due to differences
in sex distribution by the separate grade classificetions. The obtained
Chi-square values for testing the independence between Total Imagination
and ObJectivity by sex distribution and by grade classificastion for the
totel sample are presented in Table ¥XIX., The datae for Cembinative

Imagingtion and ObJjectivity are reported in Table XXX and for Creative



58

TABLE XXVIII

COEFFICIENTS OF CORRELATIONS BETWEEN THE THREE IMAGINATION
VARIABLES AND EMOTIONAL STABILITY
FOR THE TOTAL SAMPLE

(n = 260)

Coefficients of Correlation

Imagination

Variables a.7. r p
Total

Imagination 258 0.1130 0.05

Combinative

Imagination 258 0.0696 >0.05

Creative

Imagination 258 0.1510 0.01

TABLE XXIX

CHI-SQUARE VALUES FOR TOTAL IMAGINATION AND OBJECTIVITY
BY SEX DISTRIBUTION FOR EACH GRADE CLASSIFICATION
AND FOR THE TOTAL SAMPLE

(n = 260)
Both
Grade Male Female Sexes
Classification 2 2
a.r. g S d.f. 'f

Sophomore 20 10.538 6 3.929 20 9.959
Junior 25 46.338% 20  20.188 35  102.638"
Senior 9 6.830 15 57.256** 20 65-890**
All Grades 30 79.805 2k 57.987 30 93.815°%

* Significant at 0.01 level
#* GSignificant at 0.0005 level
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TABLE XXX

CHI-SQUARE VALUES FOR COMBINATIVE IMAGINATION AND OBJECTIVITY
BY SEX DISTRIBUTION FOR EACH GRADE CLASSIFICATION
AND FOR THE TOTAL SAMPLE

(n = 260)
Grads Mole Female §°t_l,1 .
Classification AE2
a.f. %2 a.f. f a.f. i
Sophomore 25 20.581 10 10.322 25 23.438
Junior 30 33,196 28 27.269 40 63.188"
Senior 15 11.781 2k 78.492°% 35 76.295 %
Ex x 3
All Grades 35 57.373°° 32 710 45 119.139
* Significant at 0.025 level
*%*  Significant at 0.01 level
*¥% GSignificant at 0.0005 level
TABLE XXXI
CHI-SQUARE VALUES FOR CREATIVE IMAGINATION AND OBJECTIVITY
BY SEX DISTRIBUTION FOR EACH GRADE CLASSIFICATION
AND FOR THE TOTAL SAMPLE
(n = 260)
Male Female Both
Grade . _Sexes .
Clagsification a.f. %2 : a.f. z2 a.f. %2
Sophomore 15 6.351 L 6.561 15 9.045
Junior 20 41117 16 10,36k 30 92,708
33
Senior 9 8.057 20 53.954 20 53.883
All Grades 25 730170** 20 5301‘_314.” 30 88»169**
#* Significant at 0.005 level

#%* Significant at 0.0005 level
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Imagination and Objectivity can be found in Tabie XXXI.

The results of the tests for independence by sex distribution for
the separate grade classifications yielded Chi-square values that were
significant for each of the imagination variebles and Objectivity for
the Junior subjects, for the senior subjects, for all males in the sample,
and for all females in the sample. In addition, the null hypotheses of
independence between Total Imagination and ObJectivity and between
Creative Imagination snd Objectivity were rejected for the male subjects
classified as Juniors. The data on those subjects classified as sophomores
did not yleld significant Chi-square values on any of the tests. It
appeared that the dependence between each of the three imagination variables
and Objectivity was due to differences in sex distribution, in grade
classification; and in interactions between these two. Major contri-
butors to this dependency were the Junior and senior groups, the entire
group of males, and the total female group. The female subjJects classi-
fied as seniors and the male subjects classified as juniors contributed
to the significant Chi-square values for the various groupings by sex
and grade classification.

The variable Objectivity as ascertained by The Guilford-Zimmerman

Temperament Survey appeared to be associated with imaginative behavior

as measured by The Kinget Drawing-Completion Test. The personality

characteristic of ObJectivity suggests such traits as & lack of personal
bias, a broad outlook or perspective, and & certain amount of independence
by not yielding to the suggestions of or pressures fram others. In contrast,
a subjective individual is apt to vascillate in his opinions as he yields

or conforms to group or individual pressure. Objectivity appears to be
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closely associated with traits of independence, a lack of restraint, and
non-conformistic behavior patterns and, as such, would be expected to be
a factor in creative and imaginative behavior. One would expect, there-
fore, a degree of relationship between an individuel's performance on the
ObjJectivity variasble and his performance on the imagination variebles under
study.

Since dependency occurred between each of the imegination veriaebles
and the personality variable of Objectivity, coefficients of correlation \

was computed tc obtain the strength and direction of relationships present.

The obtained coefficients of correlation cen be found in Table XXXII.

TABLE XXXTT
COEFFICIENTS OF CORRELATION BETWEEN THE THREE IMAGINATION

VARIABLES AND OBJECTIVITY FOR THE TOTAL SAMPLE
(n = 260)

Coefficients of Correlation

Imagination ———

Variables a.f. r P
Total

Imagination 258 0.0837 $0.05

Cambinative

Imaginetion 258 0.0715 )0 .05
Creatilve

Tmaginstion 258 0.0899 20.05

_ . .

The results of these computations failed to produce sny significant
relationshipe tetween Objectivity and each of the imagination variables.
The dependency between the three imagination variebles and Objectivity

occurred when the scores were grouped by level categories. The lack of
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significant correlations, however, indicated the ebsence of a within-
person relationship.

'To determine if the dependency between each of the imagination
varisbles and Personal Relations was due to differences in sex distri-
bution, in grade classifications, or in interactions between sex and grade
classification, further Chi-square tests of independence were used for
the various groupings of subjects. The obtained Chi-square values for
testing the independence between Total Imaginestion and Personal Relations
by sex distribution for each grade classification are presented in Taeble

XXXIII.

TABLE XXXIII

CHI-SQUARE VALUES FOR TOTAL IMAGINATION AND PERSONAL RELATIONS
BY SEX DISTRIBUTION FOR EACH GRADE CLASSIFI-
CATION AND FOR THE TOTAL SAMPLE

(n = 260)
Grade ’rble Femgle gg;gs

Classification > 5 )

d.f. % da.f. % da.f. Z
Sophomore i6 21.613 12 12.029 16 17.702
Junior 20 26.299 25 32.967 35 53.625"
Senior 12 14,164 20 bho7** o5 58.289"**

k-3

A1l Grades ol 30.292° 35 82.381° 35  101.630° %

* Significant at 0.025 level

#+x  Significant at 0.005 level

s+ Siginficant at 0.0005 level

The same deta for Combins”’ ~e Imagination and Personal Relatlons can be
found in Table XXXIV. Tbhe obteined Chi-square values for Creastive

Imagination and Perscnal Relations ere reported in Table XXXV,
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XXXIV

CHI-SQUARE VALUES FOR COMBINATIVE IMAGINATION AND PERSONAL
RELATIONS BY SEX DISTRIBUTION FOR EACH GRADE CLASSI-
FICATION AND FOR THE TOTAL SAMPLE

(n = 260)

o GI;(; e o Male Fem.a‘le 22:28
assiileation a.f. ;F? a.t. iﬁe d.f. j&i

Sophomore 20 15.539 20 20.152 24 16.308
Junior 2k 28,455 35 48.829 40 60.431%
Senior 20 15.723 32 68.366** 40 90.439™*
All Grades 28 37.565 4o 98.750™ 45  153.927°"
*  Significant at 0.025 level
** Significant at 0.0005 level

TABLE XXXV

CHI-SQUARE VAIUES FOR CREATIVE IMAGINATION AND PERSONAL RELATIONS
BY SEX DISTRIBUTION FOR EACH GRADE CLASSIFICATIONS
AND FOR THE TOTAL SAMPLE

(n = 260)
Both
Grade Male Female Sexes
Classificati
a8 cation a.f. 12 a.f. %2 a.7. f
Sophomore 12 28.134** 8 8.356 12 23,208
3*
Junior 16 27.067 20 28.13k4 30 46.308*
FRIHH HHHHH
Senior 12 15.187 25 53.935 25 T4.670
P R I
A1l Grades 20 2,162 25 86.41k 30 93.543
* Significant at 0.05 level
3 Significent et 0.01 level
##%  Significent at 0.005 level
e Significant et 0,001 level
HEHER Significant at 0.0005 level
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An examination of Tables XXXIII, XXXIV, and XXXV reveals that
the null hypotheses of independence between each of the imagination
variables snd Personal Relations wer= rejected for the junior subjects,
for the senior subjects, for the total number of female subjects, and
for the female subjects classifled as seniors. For the male subjects
in the sample, the obtained Chil.-square values were significant for
Total Imaginaetion and Personal Relations and for Creative Imagination
and Personel Relations. Additional significant Chi-square values
were obtained for Creative Imagination and Personal Relations for the
male subjects classified as sophomores, for the male subjects classified
as Juniors, and for the group of subjects classified as sophomores.
The differences by sex distribution and by grade classification appeared
to have been factors in the dependence that occurred between each of the
imagination variables and Personal Relations. Major contributors to
this dependence were the junlor and senior subjects and the female subjects
classified as seniors.

The variable Personal Relstions; assessed by The Guilford-Zimmermsan

Temperament Survey, reflects a personality trait of cooperativeness as

opposed to traits of criticalness or of intolerance. A cooperative
individusl is one that helps, aids, or assists others; he is a supporter

and encourager. To be cooperative necessitates a respect for the ideas

and actions of others -- a tolerance in relaetionships with others. One

can not be successful in these personal relationships if he fears, distrusts,
or belittles the actions of others. The imaginative personality is a
producer of ideas which must be received respectively by others if the
imaginative behavior 1s to persist. Through mutual cooperation, crestive

and imsginative traits appear to flourish. One can expect, therefcre, a
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dependency to exist between displayed and continued imaginative behevior
and traits associated with the varisble Perscnel Relations.
Coefficients of correlation were computed to determine the magnitude
and direction of relationships between each of the imagination varisbles
and the personality varisble of Personal Relations. The obtained co-

efficients of correlstion are reported in Table XXXVI.

TABLE XXXVI

COEFFICIENTS OF CORRELATION BETWEEN THE THREE IMAGINATION
VARIABLES AND PERSONAL RELATIONS FOR THE TOTAL SAMPLE
(n = 260)

~—res = - - N sam s =

Y i

Coefficients of Correlation

Imagination ,

Variables a.f. r P
Total

Imagination 258 0.0922 >0.05

Combinative

Imagination 258 0.0915 >0.05
Creative

Imagination 258 0.082k $0.05

The results of these computstions revealed no significant relstionships
between each of the Imagination variables and Personal Relstions. The
lack of significant correlations indicated that a within-persom
relationship was not present. The dependency that cccurred between
each of the imagination variables and Personal Relations was present

when the scores were grouped by level categories.

Imagination and Grade Point Averages
in Selected Curricular Aresas

The cumulative record files were checked to obtein the grades or
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marks received by each subject in each of his school classes. All marks
received by the subjects in the senior high school, fram the ninth grade
to and including the marks received during the fall semester of 1963-6k,
when the tests used in this investigation were administered, were included
for conslderation. Grade point averages in the selected curricular areas
were computed using the following scale: A =4, B =3, C = 2, D =1, end
F = 0.

The curricular areas selected for study were (1) English, (2) social
studies, and (3) science and mathematics. These three areas comprised the
general education or common learnings required of sll students in the high

school.

Imagination and English Grade Point Aversge. Means and standard

deviations for grade point averages in English by sex distribution for

each grade classification and for the totel sample can be found in Table

XXXVII.
TABLE XXXVII
MEANS AND STANDARD DEVIATIONS FOR ENGLISH GRADE POINT
AVERAGES BY SEX DISTRIBUTION FOR EACH GRADE
CLASSIFICATION AND FOR THE TOTAL SAMPLE
(n = 260)
- English G. P. A.
Grade
Classification Mean ‘ S.D.
M F Both M F Both
Sexes . Sexes
Sophomore 2.07 2.31 2.16 0.91 0.93 0.92
Junior 1.91 2.50 2.2h 0.91 0.92 0.96
Senior 2.20 2.47 2.33 0.98 0.84 0.92
2.06 2.43 2.24 0.93 0.90 0.93

All Grades




The mean grade point average in English for the total sample was 2.24
with a range in average from 0.40 to 4.00 and s standerd deviation of
0.93. Observed differences were noted in the means and stendard deviations
for the two sexes for the separate grade classifications, thus leading to
the question of possible dependence between imaginetion and grade point
average in English.

Chi-square tests were used to test the independency of each of the
imagination veriables and English grade point average. The obtained Chi-
square values for the three imagination varilables with respect to English

grade point average are reported in Teble XXXVIII.

TABLE XXXVIII

CHI-SQUARE VALUES FOR IMAGINATION.AND ENGLISH
GRADE POINT AVERAGE FOR THE TQTAL SAMPLE

(n = 260)
)

Imagination Z Values

Variables 2

d.f. ;Z B P )
Total

Imagination 56 68.641 »0.05
Combinative .
Imagination 72 81.850 >0.05

Creative

Imagination 48 47,087 %0.05

e

The treatment of the null hypothesis of independence between
imeginetion and grede point average in English yielded no Chi-square
values significant at the 0.05 level. On the basis of these data, the

English grade point average of a senior high school student does not appear
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to be relevant to scoring level on the imagination variables as measured

by The Kinget Drawing-Completion Test.

Imagination and Social Studies Grade Point Average. Means and

standard deviations for grade point averages in sociasl studies by sex
distribution for each grade classificetion and for the total sample are

presented in Table XXXIX.

TABLE XXXIX

MEANS ARD STARDARD DEVIATIONS FOR SOCIAL STUDIES GRADE POINT
AVERAGES BY SEX DISTRIBUTION FOR FACH GRADE
CLASSIFICATION AND FOR THE TOTAL SAMPLE

(n = 260)

Social Studies G. P. A.

Grade
Classification Mean S.D.
Sophcmore 2.10 2.09 2.10 1.22 0.91 1.11
Junior 2.10 2.34 2.23 1.10 0.96 1.03
Senior 2.32 2.39 2.36 1.08 0.86 0.97
All Grades 2.16 2.28 2,22 1.15 0.92 1.05

The mean.grade point average for the total sample in social studies was 2.22;
the range in averages was 0.00 to 4.00 with a standard deviation of 0.93.
Observed differences were noted in the means and standard deviatlons for

the two sexes for the separate grade classifications questioning the
possible dependence between imagination and grede point average in socisl
studies.

Chi-square tests were used to test the independence of each of the
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imagination variebles and soclal studies grade point average. The
obtained Chi-square values for the three imagination variables with

respect to social studies grade point average can be found in Table XL.

TABLE XL

CHI-SQUARE VALUES FOR IMAGINATION AND SOCIAL STUDIES
GRADE POINT AVERAGE FOR THE TOTAL SAMPLE

{ - - nLn\
\“ ‘—V\d,
5 .
Imagination x Values _
Variables — —=5 —
dofo % p
Total . C
Imagination 63 97.382 0.005
Combinative
Imagination 81 112.040 0.025
Creative
Imagination 5k T3.222 0.05

The treatment of the data regerding the null hypotheses of
independence between each of the imagination variables and grade point
average in social studies ylelded significant Chi-squere values in each
case.

Since dependency occurred between each of the three imagination
variables and social studies grade point average, the data were examined
further in an attempt to determine if the dependency was due to differences
in sex, 1n grade classification, or in interactions between sex and grade
classification. Chi-square tests were used to test the independence of
imagination and soclal studies grade point average for each of the groupings
by sex and by grade claessificetion. The obtalned Chi-square values for

Total Imagination end grade point average in social studies are presented
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in Table XLI; the same information for Combinative Imagination and social
studies grade point average 1s reported in Table XLII. The obtained Chi-

square values for Creative Imagination and social studies grade point

average can be found in Table XLIII.

TABLE XLI

CHI-SQUARE VALUES FOR TOTAL IMAGINATION AND SOCIAL STUDIES
GRADE POINT AVERAGE BY SEX DISTRIBUIION UK EACH GRALS
CLASSIFICATION AND FOR THE TOTAL SAMPLE

(n = 260)

—= > LS >

Grade 'yglgV | Fgmale'AA | gg;:gg
Classification ar = ‘1'2 3.0 : ie 1.z f

' %% Ex 2.2.3.2

Sophomore 32 50.508 18 15.608 32 66.778
Juntor 32 54,234 4o 39.003 5k 85.204*
Senior 27 38.170 ko 39.378 b5 56.033
All Grades 45 59.010 5k 53.557 63 97.382
* Significaent at 0.05 level
3% Significant at 0.025 level
s Significant at 0.0l level
#xEEr Significant at 0.005 level

#EE Significant at 0.0005 level

The test of independence between each of the imagination variables

and grade point average in social studies yielded significant Chi-square

values in each case for the male subjects classified as juniors and for the

group of subjects classified as juniors. 1In addition, the data for the
group of students classified as sophomores yielded significant Chi-square
values for social studies grade point average with respect to both Total

Imagination and Combinative Imagination. Lastly, the obtained Chi-square
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TABLE XLIX

CHI-SQUARE VALUES FOR COMBINATIVE IMAGINATION AND SOCIAL STUDIES
GRADE POINT AVERAGE BY SEX DISTRIBUTION FOR EACE GRADE
CLASSIFICATION ARD FOR THE TOTAL SAMPLE

(n = 260)
Grade Male Fe?ale g:z:z
Classification ‘ > 2 T2
dafo Z d,f. Z d.fc %
Sophamore 40 55.072 30 28.811 40 65 .62h**
Junior 48 76.278™% o6 66.701 72 128.959" "
Senior 45 43.685 6L 54,496 T2 59.516
All Grades 63 80.953 T2 T70.251 81 112.ol+o*
* Significant at 0.025 level
*¥*  Significant at 0.01 level
¥ Significasnt at 0.0005 level
TABLE XLIII
CHI-SQUARE VALUES FOR CREATIVE IMAGINATION AND SOCIAL STUDIES
GRADE POINT AVERAGE BY SEX DISTRIBUTION FOR EACH GRADE
CLASSIFICATION AND-FOR THE TCTAL SAMPLE
(n = 260
Both
Grade Male Female Sexes
Classification a.f., ij? a.f. ?f a.f. jf
Sophamore 24 30.127 12 9.821 2L 34.036
Junior 2l 40 ,8x66** 30 29.256 45 64 598 **
Senior 27 32,720 4o 30.016 45 L6.259
All Grades 36 48.869 45 39.60L S 73.220%

Y

* Significant st 0.05 level
*# Significant st 0.025 level
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value between Total Imagination and grade npoint average in social studies
was significant at the 0.025 level of significance for the male students
classified as sophamores. A major contributor to the dependency between
each of the imagination variables and grade point average in social studies
appears to have been the group of Junior subjects with the dependency
arising from the male su$3ects in this group. Other contributors noted
were the group of sophomore subjects with the male subjects in this group
as outstanding contributors.

Since dependency occurred, coefficlents of correlation were computed
to obtain the strength and direction of the relationship between each of
the three imagination variasbles and grade point average in socilal studies.

The obtained coefficients of correlation are reported in Table XLIV.

TABLE XLIV

COEFFICIENTS OF CORRELATION BETWEEN THE THREE IMAGINATION
VARIABLES AND SOCIAL STUDIES GRADE POINT AVERAGE
FOR THE TOTAL SAMPLE

(n = 260)
Imagination Coefficients of Correlation
Variables ' : SE———
d.f. r P
Total

Imagination 258 0.3058 0.005
Combinative

Imagination 258 0.3043 0.005
Creative

Imagination 258 0.2834 0.005

N e . AT et P I
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The results of these compatations yielded significent positive relation-

ships between grade point average in social studies and the three imagination
variables at the 0.005 level of significance.

Imagination and Science/Mathematics Grade Point Average. Means and

standard deviations for grade point averages in the science and mathe-
matics curricular ares by sex distribution for each grade classification

and for the totsl sample are presented in Table XLV,

TABLE IXV

MEANS AND STANDARD DEVIATIONS FOR SCIENCE/MATHEMATICS
GRADE POINT AVERAGES BY SEX DISTRIBUTION FOR EACH
GRADE CLASSIFICATION AND FOR THE TOTAL SAMPLE
(n = 260)

=Y

Science/Mathematics G. P. A.

Grade
Classification » Mean ) - S.D.
Sophcomore 2.02 1.8 1.94 0.93 0.66 0.84
Junior 2.07 2.25 2.17 0.90 0.80 0.8k
Senior 2.21 2.31 2.26 0.89 0.81 0.85
All Grades 2.09 2.13 2.11 0.91 0.79 0.85

The mean grade point average in science and methematics for the total
sample was 2.11 with a range in grade point averages from 0.40 to 4.00.

The standard deviation for the data on the total sample was 0.85. Observed
differences in the means snd standard deviations for the two sexes for the
separate grade classifications questioned the possible dependence between

imagination and grade point average in science and mathematics.
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Chi-square tests were used to test the indepencence between
each of the imagination varisbles and grade point average in scilence
and mathemastics. The obtained Chi-square values for the three imagi-

nation varisbles with respect to science and mathematics grade point

average can be found in Teble XLVI.

MATNTTY rrarY
FAFLSERFTU R, WEL QN

CHI-SQUARE VALUES FOR IMAGINATION AND GRADE POINT AVERAGE
IN SCIENCE/MATHEMATICS FOR THE TCTAL SAMPLE

(n = 260)
2

Imagination Zj’a lues

Variables 4.2, :2? D

Total

Imagination 63 111.954 .0005
Combinative
Imagination 72 113.837 .005

Creative
Imagination L8 69,549 .025

L.

The treatment of the data yielded significent Chi-square values in
each case thus rejecting the null hypotheses of independence between each
of the imagination variables and grade point average 1in science and mathe-
matics.

Since dependency occurred between each of the three lmagination
variables and science and mathemetics grade point average, the data were
examined further in an attempt to determine if the dependency was due
to differences in sex distribution, in grade classification, or in

interactlons between sex and grade classificetion. Chi-square tests
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were used to test the lndependence of imsgination and the grade point

average in science and mathemstics for each of the groupings by sex and
by grade classification. The obtained Chi-square values for Totsl Ima-
gination and grade point average in sclence and mathematics are reported
in Table XLVII and for Combinative Imaginstion and grade point average in
science snd mathematics ere presented in Table XLVIII. The obtaimed Chi-
square values for Creative Imagination and grade point average in science

and mathematics can be found in Table XLIX.

TABLE XLVII

CHI- SQUARE VALUES FOR TOTAL IMAGINATION AND SCIENCE/MATHEMATICS
GRADE POINT AVERAGE BY SEX DISTRIBUTION FOR EACH
GRADE CLASSIFICATION AND FOR THE TOTAL SAMPLE

(n = 260)
CGrade Male Female g:zzs

Classification — —7 >

a.f. z; a.f. ]5 a.f. ‘2:
Sophomore 32 38.428 18 17.022 32 41,192
Junior Lo 36.073 Lo 54,602 56 63.327
Senior 21 20.728 35 42.329 35 L8.082
All Grades 48 62.308 48 8k.315 63 111.954™"

* Significant at 0.001 level
*% Significant at 0.0005 level

The obtained Chi-square values for testing the independence between
Total Imagination and grade point everage in science and math and the
independence between Combinastive Imaginaticn and the science and math

grade point average were significant for the female subjects in the study.
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TABLE XIVIII
CHI-SQUARE VALUES FOR COMBINATIVE IMAGINATION AND SCIENCE/MATHEMATICS

GRADE POINT AVERAGE BY SEX DISTRIBUTION FOR EACH GRADE
CLASSIFICATION AND FOR THE TOTAL SAMPLE

(n = 260)
Male F_El ) _ﬁoth -
Grade emate Sexes
Classiflication o D — P — >
d.T. '[I de.T, % ' d.tr. Z‘
Sophamote 40 34,176 30 35.619 ) 48.11k
Junior L8 53.346 56 60.896 6k 64 .826
Senior 35 38.594 56 53.486 56 68.926
All Grades 56 75.215" 6l 88.638"F T2 113.83°*

* Significant at 0.05 level
%% Significent at 0.025 level -
% Significant at 0.005 level

TABLE XLIX
CHI-SQUARE VALUES FOR CREATIVE IMAGINATION AND SCIENCE/MATHEMATICS

GRADE POINT AVERAGE BY SEX DISTRIBUTION FOR EACH GRADE
CLASSIFICATION AND FOR THE TOTAL SAMPLE

(n = 260)
pare Fenele B
Clessification 4.7, ‘22 ar. ” 22 iz %2
Sophcmore 2k 25.180 12 7.985 2k 24,969
Junior 32 34.079 32 51.632" 48 51.946
Senior 21 17.863 35 2k 727 35 30.617
A11 Grades 40 1ly,330 b Sh.oTh 48 69.549"

#* Significant at 0.025 level
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The data on the male subjects ylelded a significant Chi-square value
on the tests of independence between Combinative Imagination and grade
point average in sclence and mathematics. The only Chi-square value
that was significent on the tests between Creatlve Imagination and the
science and mathematics grade point average wes for the female subjects
classified ass Junlors. The major contributor to the dependency between
imagination and the science and methematics grade point average appeared
to have been the group of female subjects in the sample. Other contri-
butors to the dependency were the group of male subjects and the female
subjJects classified as Juniors.

Coefficients of correlation were computed to obtain the magnitude
and direction of the relationship between each of the three imagination
variables and grade point asverage in science and mathemastics. The obtained

coefficients of correlation are presented in Teble L. The results of these

TABLE L

COEFFICIENTS OF CORRELATIOR BETWEEN THE THREE IMAGINATION
VARIABLES AND SCIENCE/MATHEMATICS GRADE POINT AVERAGE
FOR THE TOTAL SAMPLE

(n = 260)
Imagination Coefficients of Correlation
Variables —
d.f. T P
Total
Imaginstion 258 0.3257 0.005
Combinative
Imagination 258 0.3204 0.005
Cresative

Imagination 258 0.3035 0.005

o
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computations yielded significant positive relationships between grade
point average in science and mathematics and the three imagination

variables at the 0.005 level of significance.

Imagination and Total Grade Point Average

The grades or marks recelved by each subject in all classwork were
obtained from the cumuletive record files. All marks received by the
subjects from the ninth grade to and including the semester when the
tests were administered for this study were included for consideration.
Each subjects total grade point average was camputed using the following
scale: A =4, B=3,C=2,D=1, and F = 0,

Means and standard deviations for the total grade point averages by
sex distribution for each classification and for the total sample are
reported in Table II. The mean total grade point average for the total
sample was 2.28 with a range in averages fram 0.43 to 3.92 and a stand-
ard deviation of 0.80. Observed differences were noted in the means and
stendard deviations for the two sexes for the separate grade classifications,
thus questioning possible dependence between imsgination and total grade
point average.

Chi-square tests were used to test the independency of each of the
imaginetion variasbles and total grade point average. The obtained Chi-
square values for the three imagination variebles with respect to totsal
grade point average are presented in Table LII. The results of the tests
of independence between imagination and total grade point average ylelded
significant Chi-square values in each case. The null hypotheses of
independence between each of the imagination variables and total grade point

average were rejected.
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TABLE LI

MEANS AND STANDARD DEVIATIONS FOR TOTAL GRADE POINT AVERAGE

TS

BY SEX DISTRIBUTION FOR EACH GRADE CLASSIFICATION AND

FOR THE TOTAL SAMPLE
(n = 260)

Total Grade Point Average

Grade = - =
Classification Mean S.D.
Both Both
M. F Sexes M“‘. F . Sexes
Sophomore 2.11 2.13 2.12 0.85 0.68 0.7
Junior 2.17 2.h9 2.35 0.68 0.78 0.81
Senior 2.31 2.54 2.42 0.84 0.72 0.78
All Grades 2.18 2.39 2.28 0.84 0.75 0.80
TABLE LII
CHI-SQUARE VAIUES FOR IMAGINATION AND TOTAL GRADE
POINT AVERAGE FOR THE TOTAL SAMPLE
(n = 260)
2
Imagination = ?ﬁ
Vaeriables a.f. Qf P
Total

Imagination 258 116.241 0.0005
Combinative
Imagination 258 109.976 0.005
Creative
Imagination 258 T72.563 0.025

Since dependency occurred between easch of the three imagination

variables and total grade point average, the data were examined further
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in an attempt to determine if the dependency was due to differences in
sex, in grade classification, or in interactions between sex and grade
classification. Chi-square tests were used to test the independence of
imagination and total grade point average for each of the groupings by
sex and by grade classification., The obtained Chi-square values for
Total Imaeginetion and totsl grade poilnt average are presented in Teble
LIII, and for Combinative Imagination and total grade point average are
reported in Teble LIV. The obtalned Chi-square values for Creative

Imagination and totel graede point average can be found in Table LV,

TABLE LIII

CHI-SQUARE VAIUES FOR TOTAL IMAGINATION AND TOTAL GRADE
POINT AVERAGE BY SEX DISTRIBTUION FOR EACH GRADE
CLASSIFICATION AND FOR THE TOTAL SAMPLE

(n = 260)
Both

Classg§ig:tion o ) e 2 Sexes 2

a.f. 7 a.f. K a.f. Y
Sophomore 32 27.521 18 13.572 32 31.909
Junior %o 31.273 35 39.338 56 70.792
Senior 21 13.001 30 28.898 35 27.960
All Gredes 18 49.495 148 79.025" 56 116.241°

#* Significant at 0.005 level
*% Significant at 0.0005 level

The data for the group of female subjects yielded a significant
Chi-square value at the 0.005 level of significsnce on the tests of in-

dependence between Total Imagination and totsl grade point average.

This was the orly significent Chi-aquare value in the tests of independence



81

TABLE LIV

CHI-SQUARE VALUES FOR COMBINATIVE IMAGINATION AND TOTAL
GRADE POINT AVERAGE BY SEX DISTRIBUTION FOR EACH GRADE
CLASSIFICATION AND FOR THE TOTAL SAMPLE

(n = 260)
Grade Male Female Both
- . . Sexes
(ilasalylicacion P P) )
d.f. % d.f. y d.f. Z
Sophamore Lo 38.768 30 30.592 Lo Lo.261
Junior 48 47.378 49 50.223 6k 78.385
Senior 35 41.220 48 43.394 56 43,472
All Grades 56 66.179 6l 77.351 72 109.976"
* Significant at 0.005 level
TABLE 1V

CHI.-SQUARE VALUES FOR CREATIVE IMAGINATION AND TOTAI. GRADE
POINT AVERAGE BY SEX DISTRIBUTION FOR EACH GRADE
CLASSIFICATION AND FOR THE TOTAL SAMPLE

(n = 260)
G Male Female Both
rade Sexes

Classification a.r. ,%2 a.f. z2 4.f. f
Sophomore 2k 23.082 12 7.609 2k 20.451
Junior 32 23,084 28 31.886 48 58.051
Senior 21 16.901 30 24,191 35 21.450
All Grades Lo 38.816 4o 49.812 48 72.563*

# Significant at 0.025 level
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TABLE IVI

COEFFICIENTS OF CORRELATION BETWEEN THE THREE
IMAGINATION VARIABLES AND TOTAIL GRADE POINT
AVERAGE FOR THE TOTAL SAMPLE
(n = 260)

Imagination Coefficients of Correlation

Varisbles ' ' — —————

a.f. T r
Total

Imagination 258 0.3440 0.005
Combinative

Imagination 258 0,.3456 0.005

Creative

Imagination 258 0.3136 0.005

between each of the imagination variables and total grade point average
for the various groupings by sex distribution and by grade classification.
The group of female subjects appeared to have been s major contributor to
the dependency between imaginstion end total grade point average. The
separate grade classifications were not found to be main factors in this
dependency.

Since dependency occurred between each of the imagination varisbles
and totel grade point average for the total semple, coefficients of
correlation were computed to obtain the strength and direction of rela-
tionships between the dependent varisbles. The obtained coefficients-
of correlation are reported in Table LVI. The results of these com-
putations ylelded significant positive relationships between total grade
point average and each of the imaginstion varisbles at the 0.005 level

of significance.



CHAPTER IV

SUMMARY, CORCIUSIONS, AND THIRURSTICAL
IMPLICATIONS FOR THE CURRICULUM

Summagy

Atfempts to develop measurements of creativity and its manifes-
tations have taken many approaches. It is of special interest to note
that relatively few studies of creativity have been reported for the
- high school group. This paucity encouraged the Investigator to pursue
the problem of the development of individual creativity in the senior
high school.

It was the purpose of this study to determine relative cﬁrri-
cular effectiveness in developing individual imagination snd creastivity
in senior high school students. The criteria selected Tor assessing
the effectiveness of the curriculum were the school course marks receilved
by each student. Selected sdditional non-aptitude factors were studied in
an attempt to isolate those variaebles which were dependent of scoring
levels on the creativity and imagination measures.

The varisble, Imagination, as proposed in Kinget's personality
schema reflects certain individual personality patterns. The two factors
critical to Imaginetion are the "combining" end “"creative" types of
imagination. The "combining" type of imagination appears to draw its

material from the surroundings, to organize it according to objective
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stendards, and to prcduce forms which fit into the world of seasorial
experiencé, This kind of imagination is'essentially based on perception
and oriented towards visible reality. It may also present a fairly
emotional undercurrent, as manifested in its products which often show
an esthetic tendency, though of a conventional variety. The "creative"
tvne of imagination annears to be characterized bv its nebulous contact
with visible reality as evidenced by its preference for abstract con-
structs or for symbols of an emoticnal, philcsophicel, or mystical
nature. The presence of minimal creative imagination may likely enhance
the personality and be valuable in certasin spheres of activity; conversely,
a marked predominance of this kind of imaegination may be an obstacle to
adjustment to ordinary life. Therefore, the interrelationships between
these types of imagination and school course marks should be crucial in de-
termining the behavior patterns being rewarded and evaluated in the edu-
cational situation.

Observed d ifferences were noted between the mean scores for the
two types of imegination. The general results reveaied the higher mean
for Combinative Imagination. Creative Imaginaticn, however, yielded the
greater range in scores indicaeting & wide range of affective variabllity.

The distribution of data on chronological age was not found to be
relevant to scoring level on either of the defined imagination variables.
High and low scores on the imagination measurements (Combinative, Creative,
and Total) appeared to be randomly scattered through the sample, and, as
such, these results fail to concur with the growth curves for creastive
development reported by Torrance. The steady increase in creastive de-
velopment expected during the high school years was not apparent for

the group of subjects of this study.
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The measurement of mental sbility revealed & range in I. Q.
scores from 61 to 147. In terms of results, mental ability was found
to be statistically dependent upon imasgination. This dependence
appeared to be partially a matter of differences between the two sexes
and between the varlous grade classificatlons. The female group of sub-
Jects apparently was the mejor contributor to the oversll dependence,
with the Junior female subjects being the outstending contributing group.
Correlational analyses ylelded significent positive relationships be-
tween mentel ability snd (1) Total Imagination, (2) Combinative Imagina-
tion, and (3) Creative Imagination. The substantial relationship between
imagination of the creative type and intelligence is in sgreement with the
results of the Richards, Cline, and Needham study and of the Ripple and
May investigation. These two research studies and the present investi-
gation included a broad range of scores on both measures of intelligence
and creativity. In the Getzels-Jackson study and the Torrance imvesti-
gations, restricted sampling conditions were 1mposed and ylelded & con-~
trasting picture of the relationship between creativity and imagination
a8 was observed in the present investigstion.,

The results of the analyses of personglity characteristics revealed
stetistical dependence between each of the imagination varisbles and (1)
Ascendance, (2) Social Interest, (3) Emotional Stability, (4) Objectivity,
and (5) Personal Relations, thus indicating & relevance between performance
on these five personality characteristics and the aforementioned imagina-
tion factors. Differences were observed for the various groupings by sex
and grade classification which appeared to contribute to the occurred

dependency in each case. No one group appeared to be a major contributor
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throughout. Interestingly, the only appearance of the sophomor: group

of subjects as contributors was in the dependency between Creative Imagina-
tion and Personal Relations with the boys in this group being the out-
standing contributors. Correlational snalyses ylelded only two significant
relationships between each of the imagination varlsbles and these five
personality factors. Significant positive reletionships were found be-
tween Total Imagination and Emotional Stability at the 0.05 level of
significance and between Creastive Imagination and Emotional Stabllity at
the 0.01 level of slgnificance. Low positive but not significent% rela-
tionships were observed for each of the other four personality characteristics
and the imagination measures.

The occurred dependency and low positive relationship between Imagina-
tion and Ascendance is in agreement with the relationship between ideational
fluency and ascendasnce reported by Guilford. The description of the creative
individuel as withdrewn and quiescent by Drevdahl and as asocial by Hollend

cannot be supported by the data obtsined in the present study.

The scoring level on the three imasgination varisbles were not found
to be relevant to performance on the five personality characteristics:
(1) General Activity, (2) Restraint, (3) Friendliness, (4) Thoughtfulness,
and (5) Masculinity. These five characteristics are relatively individual
concerns and mey appear at any point on the continuum of iuwagination. The
opposite behavior pattern of restreint is impulsiveness. The present
investigation found Restraint to be independent of Imagination which feails
to concur with the results of Barron's study which reported an existing
relationship between originelity end impulsivity.

Performance on the imaginstion measures appeared to have no

relationship to grade point average in English. The grade point average
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in social studies, in the sclence and math area, and the total grade point
average, however, were found to be associsted with performsnce on the three
imagination veriebles. The dependency in each case sppeared to be partially
a matter of differences between the two sexes and between the various grade
classifications. The outstanding contributors to the dependency between
imegination and social studies grade v»oint average were the male subjects
at the sophomore snd Jjunior levels. The senlor subjects and the female
subjects did not eppear to be contributors. The performances of the
xfemale subjects apparently contributed to the overall dependence between
imegination and science/mathematics grade point average. The sophamore
boys did appeasr as contributors to the dependency between Creative Imagina-
tion end science/mathematics grade point average. Absence of the senior
subjects as contributors to the dependency was evident. The sole con-
tributors to the dependency was evident. The sole contributor to the
dependency between total grade point everage and the imagination measures
wae the group of female subjects, but only with relationship to the Total
Imaginetion varisble. Correlational flindings indicated significant positive
reletionships to exist between each of the three imagination variables and
(1) social studies grade point average, (2) grade point average in science
and math, and (3) total grade point average.

The occurred dependency 1ln each case and the significant positive
relatioﬁships between the measures of imagination and (1) social studies
grade point average, (2) sclence/mathematics grade point average, and (3)
total grade point average falled to agree with Drew's study in which the
creative intellectuals received lower school maris than either the studious

individuals or the social leaders. It is importent to note, howevef, that
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Drew's sampling was restricted in that only talented high school students
were included for study, whereas such sampling restrictions were not in-
posed in the present investigation.

The significant positive relationships between Imaginstion and
grade point averages (social studies, science/mathematics, and total) fail
to support the general description of the creative individuals being per-
ceived as less desirable as indicated by lower grades and ratings by
teachers as reported in the detzels-Jackson study end in the investi-
gations by Holland and by Gough. The restricted sampling conditions in
each of these studies, however, may account for the contrasting results
observed in the present investigation.

A final analysis of the results indicated that the measures of
imagination were statistically dependent upon (1) mental ability, (2)
the personality characteristics of ascendance, sociability, emotional
stability, objectivity, and personal relations, (3) grade point average
in social studies and in the science and mathematics area, and (4) total
grade point average. Statistical independence was established between
imagination and (1) chronological age, (2) the personality characteris-
tics of general activity, restraint, friendliness, thoughtfulness, and
masculinity, and (3) grade point average in English.

The purpose of this investigation, as previously stated, involved
the following problematic questions:

(1) Whet indices reflect or have relationship to imagination
and creativity?

(2) 1Is there a relationship between hmaginétion and chrono-

logical age?
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(3) Does a relationship exist between imagination and mental
ebility?
(4) wWhet personality characteristics appesr to reflect imagi-
native behavior?

(5) 1s there a relationship between imagination and academic
achiawvement in selected ourricular areass as indicsted hy
average?

(6) Does a relationship exist between imagination and overall
academic achlevement as indicated by an overall grade point average?

These questions stipulated the following hypotheses:

(1) Imagination as ascertained by The Kinget Drawing-Completion

Test is statistically lndependent of chronological age.

(2) Imagination as ascertained by The Kinget Drawing-Ccmpletion

Test is statistically independent of mental abllity as measured by The

Otis Quick Scoring Mental Ability Test.

(3) Imagination as ascertained by The Kinget Drawing-Completion

Test 1s statistically independent of personality characteristic as

rzeasured by The CGuilford-Zimmerman Temperament Survey.

(k) Imegination as messured by The Kinget Drawing-Completion

Test is statistically independent of academic achievement as reflected
by graede point average in selected curricular areas derived from the
subjects' cumuletive record files.

(5) Imagination as measured by The Kinget Drawing-Completion

Test is statisticelly independent of total grade point sverage derived

from the subJects' cumulative record files.

To test these hypotheses & sample of students was drawn from
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one senior high school. The composition of the sample was controlled
by obtaining approximately an equal number of subjects from each grade
level. The selection of the semple was made on the basis of completion
of the administered tests and the presence of an intelligence score

on The Otis Quick Scoring Mental Ability Test taken from the cumulative

record file of each subject. Random sample was then made to obtain the
260 subjects for the investigation. The subjects were administered
tests designed to measure crestive imagination and perscnality charac-
teristics. The Kinget Drawing-Completion Test was administered to

assess creatlvity end lmagination; and The Gullford-Zimmermen Tempera-

ment Survey was given to measure the personality traits of the sub-
Jects., The cumulative record flles ylelded the school marks receilved
in the senior high school by each subject in the sample.

Chi-square tests of independence were used to determine inde-
pendency of the varisbles under study. When dependency occurred be-
tween two varisbles, additional Chi-square tests of independence were
used in an aettempt to determine if the dependency was due to differences
in sex, in grade classification, or in interactions between sex and
grade classification. When & null hypothesis of independence between two
variables was rejected, the Pearson product-moment coefficient of correl-
ation was used to ascertain the degree and direction of the relationship

between the variables concerned.

Conclusions
The findings are presented in Chepter III and summarized in the
first portion of this chapter. The results of the study indicate the
following conclusions:

(1) The null hypothesis of statistical independence between
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imagination and chronological age was accepted. The chronological age of a
subject did not appear to be a significant factor in determining scoring
levels on measurements of .creativity and imagination.

(2) The null hypothesis of statistical independence between imagina-
tion and mental ability was rejected. Significant positive relationships
were found between mental ability and imegination in this non~restricted
sample of senior high school students.

(3) The null hypothesis of independence between imagination end
personality characteristics was accepted for the traits identified as
general activity, restraint, friendliness, thoughtfulness, and masculinity.
These traits d;d not appear to reflect or to determine crestive and imagina-
tive behavior patterns.

(4) The null hypothesis of independence between imegination and
personality characteristics was rejected for the traits identified as
ascendance, social interest, emotional stability, objectivity, and personal
relations. Significent positive relstionships were found to exist between
emotional stebility and creative lmaglnation; the traits of ascendénce,
social interest, objectivity, and personal relations were indicated as
having a low positive relationship with creative and imasginative behavior.

(5) The null hypothesis of statistical independence between imagina-
tion end grede point everage in English was accepted, whereass it was re-
Jected in the instances of the social studies area, the science and math-
ematlcs area, and the overall curriculum. In terms of these separate
curricular areas; and indeed the total school program, creativity seemingly
can be identified with achievement in all areas except with that of English.

Looking at thege conclusions, the writer has indicated several points
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of disagreement as well as agreement with previous studies. This should
be an adequate indication that one cannot make blanket statements con-
cerning relationships between the varisbles included in this study in
hopes that these statements could be extrapolated to cover all school

1
situations. Indeed, Conant's comment in The American High School Todgz

that a comparative and all encompassing statement cannot be made for the
entirety of secondary education, indicates that comments and conclusions
must be made within a special frame of reference unique to each secondary
school.

With this last statement in mind, the creative student may be
identifled as having above average levels of ability or aptitude, as the
‘case may be, with respect to the variables of intelligence, the per-
sonality factors of ascendance, social interest, emotional stability,
objectivity, and personal relations, and success as indicated by grades
achieved primerily in social studies during the early years of senior high
school. Thus it would seem thet the curriculum in the particular school
is not even approaching the level of maximum development of the student's
creative powers and gbilities.

In terms of the original purposes and in light of the findings of
this study, the theoretical projections for the curriculum structure
should be discussed. Restricted facets are presented in the following

discussion.

lJames G. Conent, The American High School Today (New York: McGraw-
Hill Book Company, Inc., 1959), p. 16.
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Theoretical Implications for the Curriculum

An analysis of the data in this study has revealed several interest-
ing conclusicns which asppear to suggest certain implications for the senior
high school curriculum. The first consideration in the following discussion
will focus on the curricular effectiveness in developing creastivity and
imagination with respect to the separate discipiines.

The rewards for learning, as indicated by marks received, appeared
to have no relationship to the development of individuel creetivity in
the curriculum area of English. This particular finding is not too start-
ling when one conslders the criticisms of fragmentetion end seemingly lack
of articulation which have been leveled toward the English curriculum.
Wilsonl, at the recent Conference on the Structure of Knowledge and the
Curriculum, expressed doubt that an over-all structure in the discipline
called English could be satisfactorily arcomplished. As a solution, he
suggested that order might be discovered by thinking of English as language
and literature thereby allowing the discovery of structure or order in
these two components of the whole. This suggestion may imply sn abandon-
ment of the traditional high school English requirement, as such, by a
reorganization into the disciplines of language and of literature. What-
ever the solution, it appears that the senior high school English curriculum
is not fostering creativity. Perhaps the concept of "correctness of form"
and the adherence to & normetive behavior code have been the stultifying

elements.

1Graham C. Wilson, "The Structure of English," The Structure of
Knowledge and the Curriculum, eds. G. W. Ford and Lawrence Pugno (Chicago:
Rand McRally & Company, 1964), pp. 71-86.
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A significent positive relationship between success in social studies
and individual creativity and imaegination was observed in the present in-
vestigation. The reason for this existing relaetionship would be more con-
Jecture, but =n educated guess sppears to be in order. The area of social
studies is by neture multi-disciplinarian, in that the goal of the learn-
ing process is focused on the solution of problems by drawing data from
several seperate disciplines. An important aspect of this approach to
the teaching learning situation is thet inter-relationships are stressed
in the problem-solving situation thus leadirz to some semblance of order
and structure in the social studies curriculum. Psarticularly significant
in the analysis of these data was the absence of any relatiocnship between
success in social studlies and imagination for the senior group of students.
The writer observed that American History was a required course for the
school population normally as a part of the junior and senior year. Could
it be that stressing the historical, which oftens amounts to little more
than mere accumulation of isolated bits of informeticn, resulted in
fragmented knowledge in which case the more conforming snd less imaginative
student would receive the higher grade? The answer to this question is
beyond the realm of the present study, but does indicste the need for further
study. It does appear, hovever, that the creative individual could perhaps
be identified in the early years of high school through grade point average
in social studies, thus enabling the school tomaximize his development.

Significent reletionships and dependency in each case appesred for
the total sample between imegination and success in science snd methemstics
as indicated by grade point average. Strangely, independence between the
two variables was observed when the students were placed in the variocus

groupings by sex and grade classification although high positive relastionships
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occurred between imagination and grade point average in science and mathe-
matics for the majority of the various groupings. This lack of dependency
and, at the same time, significant positive relationships occurring for the
various groupings suggests that success in the science and mathematics areas
may be a factor of intelligence rather than of creative imagination, as
predicated on the relationship observed between intelligence end imsgina-
tion. The apparent lack of rewarding creative behavior patterns in the
science and methematics areas can be sharply contrasted with the current
trends in methodology and content in these two areas. Basic to the modern
approaches in science and mathematics is a focusing on structure end order
within each of the two disciplines with regard to content and on the process
of scientific inquiry or the act of discovery as the natural learning process.
The emphasis, therefore, is on the inquiry ip rather than the acquiring of
the structure of knowledge. The process of scientific inquiry has been

3, and Brunerh, as being

described by several suthors, Northrupe, Bridgman
a creative process. It logically follows, then, that the science and mathe-
matics curriculas should nurture creative development in every student.

Higher marks, as one of the rewards of learying, would have been expected for
the more creative individuals in these two greas i1f the objective of excellence

is developing individual abilities structured the teaching-lesrning situa-

tion in science and mathematics. It appears that this objective was not

e

2F. C. S. Northrup, ggg Jogic of the Sclences and the Humanities

(New York: The Mecmillan Compeny, 1947).

3P. W. Bridgman, Reflections of a Physicist (New York: The Philo~
sophical Library,Ihc.,‘l950).

l&Jerame S. Brumer, The Process of Education (FNew York: Random House,
Inc., 1960). ‘
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being fulfilled for the group of senior high school students in this study.
A similar picture to thet described for science and mathematics
appeared in the consideration of the relationship between creative imagina-
tion and total grade point average. For the total sample, the varisbles
vere found to be significantly dependent; for the various distributions by
sex and grade classification. however., independence but significant posi-
tive relastionships were observed in each case. Again, this may indicate
the imtelligence factor rather than the creative function. It d4id not
appear that overall academic success reflected an environment that fostered
the divergent thinking process -- one of the basic components of creativity.
The discussion to this point has referred to structure rasther con-
sistently as an element of s particular academic discipline or as basic
to knowledge and to the learning processes. By way of definition, grasp-
ing the structure of a subject or discipline is understaending it in a
way that permits meny other things to be related to it measningfully. Accord-

5, to learn structure is to learn how things are relsted.

ing to Bruner
It appears that the teaching and learning of structure, rather than mastery
of facts and techniques, is at the center of the problem of transfer of
lesrning. Stated simply, current psychological theory indicates that
magsive general trensfer can be achieved by eppropriste learning, i.e.,

learning properly under optimum conditions leads one to "leesrn how to learn."6

In short, earlier learning should make lester learning easier, but this cen
be accomplished only by providing a general picture in terms of which the

relaticns between things encountered eariier and leter are masde as cleer

- PERY . A o s ~ . . N L . - L= aa

Tbid., p. 7.

6Ibid., p- 6.
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as possible.

The learning process implied throughout this discussion is the act
of discovery or the process of scientific inquiry. A basic element in the
individual act of discovery or inquiry involves intuitive thought. Pri-
marily, intuitive thinking is the intellectual technique of arriving at
plausible but tentative formulstions -- the training of hunches. Bruner
has hypothesized that " . . . effective intuitive thinking is fostered by
the development of self-confidence and courage in the student. A person
who thinks intuitively may often achieve correct solutions, but he may
also be proved wrong when he checks or when others check him. Such think-
ing therefore, requires a willingness to make honest mistakes in.the ef-
fort to solve problems. One who 1s insecure, who lacks confidence in him-

self, mey be unwilling to run such risks."!

The personality characteristics of ascendendance, sociability,
emotional stability, objectivity, and personasl relations which were identi-
fied in this study as dependent upon creativity and imagination, closely
resemble the cheracteristics indicated to enhance intuitive thinking. Both
sets of characteristics describe an individusl who lacks shyness, is not
necessarily submissive to others, possesses a degree of stability with
regard to emotions, moods, and interests; is relatively open and tolerant
of others as well as to criticism directed toward him, i3 obJjective rather
than subjective or hypersensitive, snd is ascendent to the point of bold-
ness that reflects & degree of self-confldence. Can one deduce, then, that
creative behavior in the classroom i1s much the same as behevior described
as the act and/or climate conducive to thinking intuitively?

It appears to the writer that the traditional academic value system

7
Ibid., p. 65,
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in the senior high school has often penalized the individual who possesses
some or all of these personality traits. The present system of rewards
or of assigning marks masy actually tend to reward the student who is
retiring and submissive to the teacher and/or his classmates -- the
non-creative or conformistic student. With the emphasis on "the correct
answer," for that 1s what is most easily evaluated, the assignment of
marks typically stresses the acquisition of factual knowledge more often
with the sacrifice of the logic of the discipline. The student then has
become an accumulator of knowledge raether than the discoverer of the
structure of knowledge.

The overall picture of the senior high school curriculum appears
rather dismal in light of structure and provisions for learning. The
focus on problemmatic situations, such as suggested in the discussion of
soclel studies in the early years of high school may be the starting point
enabling other disciplines to focus on structure and learning processes.
The need to escape the bounds of conformity and to experiment in creative

teaching-learning situations appears to be crucial to curriculum develop-

ment.
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THE KINGET-DRAWING COMPLETION TEST
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Questionnaire to accompany The Drawing-Completion Test

Name Date

1. Is drawing one of your hobbies?
2. Have you had any treining in drawing or art?

- Vs~ crmm T men A -~ -
If yes, 0ow mucho aud oo what cxtent?

3. Whet things do you usually draw?

k, Do you prefer a certain type of drawing or art?

If yes, whet kind?

W R W NN NN .

Did the signs maeke you think of anything else beslides what you draw?
If so, of what?

Sign 1 Sign 5
Sign 2 Sign 6
Sign 3 Sign 7
Sign 4 _ ‘ Sign 8

If you had been a skilled drawer what would you have made out of the signs?

Sign 1 Sign 5
Sign 2 Sign 6
Sign 3 v Sign 7T
Sign U Sign 8

Which drawings do you 1like best?

Which drawings do you like least?

Which signs are easiest to complete?

Which signs were the most difficult?
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Raw Data

Imagination G-Z T Scores Grade Foint Averege
Student |Sex | Grade }ﬁg‘f‘tg IQ
Combi-

Total WV crestive C R A S E O F T P M |mnglien sm:: 3;::‘!‘1“/ Total
o0 M 12 224 | 82 33 19 1l b3 b5 33 33 39 29 3k 3B 39 AN 1,57 1.30 1.25 1,53
002 M 12 210 |13k 13 8 S 6 64 U8 39 L8 38 51 59 59 s 2,86 3.57 3.86 3.37
003 F 1 205 | 73 | 1; S5 46 L3 S0 Lk 6 he L3 W8 L6 L9 2,00 1,33 1.75 2.35
o0l F 10 185 | 69 23 13 10 bl W3 38 L6 k2 35 3B s51 W 66 2,00 2,00 1,50 1.80
005 F 11 197 15 21 1, 7 b5 33 ko uh 33 43 k8 38 3; 5y 2,60 2,67 2,17 2,85
006 M 12 225 | &1 3L 18 16 33 1 W3 35 36 36 L3 30 33 T 0,71 0.75 1,00 1.38
007 F 10 189 |107 16 10 6 69 L5 b6 53 47 5L L8 L6 50 3L 2.33 2,00 1.Lko 1,93
008 M 10 190 {130 I} 21 20 b5 33 L1 55 39 39 53 LB 51 I 3.00 3.00 3.83 3.00
009 F 12 217 (110 bh 26 18 sh 61 3 38 36 61 51 k7 1,86 2,17 2,00 2,12
010 F 12 206 | 85 W1 18 23 o 51 L8 59 51 5 55 33 U6 56 1.1k 1,00 1,62 1.57
o1 M n 195 | 85 38 16 22 50 27 W3 k47 38 35 29 36 l1 38 1.0 1,00 1.12 1.32
012 F 12 206 1131 | 131 83 L8 29 55 31 27 39 k5 58 31 64 51 2.7k 2.20 2.50 2.64
013 F 10 186 |118 69 47 22 b5 5 38 S0 35 W1 W1 69 39 T 3.33 2,67 2,00 2.75
014 M 10 188 | 79 23 12 n 2 35 39 37 31 38 36 L5 26 L9 1,67 1,00 1,50 147
015 F 11 206 85 | 105 58 7 o 1 34 37 33 35 34 35 30 56 1.40 1.67 1,12 1.hL
016 M 1 199 | 108 U7 26 21 51 L6 53 5 L4 50 5 50 51 Sk 1.Lko 1.60 1.80 1.73
017 u 12 208 1121 77 L6 31 59 51 35 42 My 38 1 61 39 kh 3.1h 3.50 3.00 3.16
018 F n 202 [136 18 10 8 3% 50 36 3 29 k3 W8 66 U8 6L 4,00 k00 3.1k 3.67
019 M n 195 |110 o5 36 19 38 33 60 51 S50 W5 W6 W6 36 64 1,20 1,00 1.80 1,8
020 F 12 208 |1 65 39 26 L5 Bh 35 S5 51 S51 51 K 2,00 2,00 1.90 2,34
021 M 11 213 | 85 58 I} 17 3 3% L3 S0 31 31 k3 48 33 L9 1.20 2,00 1,30 1,72
022 F 12 206 {132 82 Ls 37 50 5% 53 L3 k6 3% 64 L3 5 2,17 2,00 2,00 2,00
023 M n 213 | 130 55 30 25 S0 6 56 55 51 51 43 36 53 L6 1.00 1,00 1.30 1.85
ozl M 10 198 | 73 26 1 12 6 33 36 3h 43 53 k5 LS 39 51 1.67 1,00 1.3h 1,50
025 F 12 210 |131 36 23 13 66 3 55 3N 55 W1 29 50 26 27 2.17 2,40 2,00 2,08
026 F 1 196 {118 26 13 13 31 55 Wy k2 55 55 43 k6 46 37 2,80 2,67 1,89 2.n
027 F 10 196 | 6L 18 13 1 Lo L5 by W1 39 36 38 36 26 656 0,67 1,00 0.0 0.L3
028 N n 197 8L kh 22 22 59 48 60 66 51 50 L3 61 L6 5k 1,60 1,67 1.67 1,58
029 F 12 209 }117 59 30 29 k3 56 L 51 so L2 45 Lo S1  6h 3.00 3.33 3.09 3.09
030 F 12 207 {131 39 20 19 31 5 36 53 1 1 46 k6 36 59 3.50 3425 3.L0 3.61
031 M 11 198 | 130 61 31 30 ¥ 35 L 51 53 36 L3 K 36 30 1,60 2,00 2,1k 2,00
032 F n 20k | 130 63 36 27 61 43 56 56 L7 61 66 S50 L8 27 3,00 3.00 2,56 3,07
033 F 12 211 | 132 1680 90 90 50 31 48 g9 71 61 56 27 69 54 3.113 3,00 3.2 3.37
o3k F 10 191 | 132 10 6 A b5 39 38 LB b 36 L5 36 W8 74 1.33 1,00 1,20 1,20
035 M 10 192 | 1h3 50 28 22 6 55 S6 k2 W1 39 k3 51 55 35 3.00 3.00 2,50 2,60
0 F 1 201 | 85 32 2L 8 s, 48 S0 48 W7 33 38 W W1 59 1,20 1.50 1,28 1,43
o%é{ F 1 206 {133 33 19 1 b5 33 W 38 36 33 27 5k 35 54 3,80 3.33 3.22 3.37
038 M 10 194 | 115 37 2 13 51 43 60 L7 48 k1 O W8 k5 Sk 2,00 1,50 1.88 1.8k
039 M 10 216 | 83 17 1 6 61 51 64 56 L8 1 LS 64 51 k9 1.00 1,00 1.00 1.19
oko F 12 207 | 133 51 29 22 61 27 51 k2 W8 39 39 36 L3 L7 3.00 3.75 2,75 3.18

L0T



Student

Sex

Grade

Age In
Months

IQ

Imagination

Grade Point Average

Combi -
native

Creative

Social Science/

on
ol3
oLs
olé

080

e Jics B Sic

XX IR g

RN T

R R

10

11
10

12
10
12

12

12

12
10
10
12

10
12
12
10

12
10
10

12

10

12
10
12

12
12

199

121

23
20
10
13
26

G-Z T Scores

S E 0
3% W8 L3
k7 39

3 k2 33
Ly k6

L3 31 35
61 Wi L8
6L 56 L3
L 43 W3
3 51 IS
35 39

51 39 L8
56 33 29
S1 39 2k
b2 51 39
S0 50 53
L3 k7 L3
6 L2 43
W6 LB k6
38 L7 59
3% 39 51
37 3% 38~
3L Lh 51
55 k2 39
37 29 33
50 35 U6
1 50 L3
3% 3% 38
59 59 64
k6 L 33
31 25 39
56 53 33
53 50 58
35 69 69
35 h3 27
51 59 ©51
47 38 33
6L 29 138
59 3% 38
37 k2
50 55 50

L8

53

Studies  Math Total
2,00 2,00 2,27
k.00 3.40 3.12
1.00 1.62 1,16
0.75 1.43 1.30
0.50 1.00 0,90
1,83 1.25 1.72
3.00 .11 3.38
2,33 2,00 2,47
2,28 2,30 2.23
1.50 1.50 1,45
1,00 1.83 1,72
3.80 3.50 3,50
1,00 1.50 2,00
1,00 0,89 1,36
3.00 3.33 3.22
1.50 1.38 1.81
3,00 2,83 2,94
1,00 1.00 1,60
3.67 3423 3439
1.00 0.78 1,28
2,00 2,17 2,00
3.h0 3.18 3.53
2,00 1hh 1.72
1,00 1.33 1,47
3.33 .11 3,00
1,20 1.36 1,39
1,00 1,17 1.23
0.67 1,00 1.19
2,00 1.33 1.96
1.57 1,10 1.66
0,80 l.11 0.79
3.00 2,50 2,27
1100 3.25 3.31
3,00 3,08 3.16
3.25 3.50 3.57
3.33 2,40 2,67
1.67 2,00 2,37
2.80 3,00 2.89
2,33 1,38 1.89
3,00 3,18 3.13

got



Imagination G6~Z T Scores Grade Point Average
Age In
Student | Sex { Grade Honthj IQ —
mbl - Socia S

Total %™~ creative € R A& S E 0 F T P M | mglish Stl.ﬁiei ;::;’fe/ Total
081 F 1 193 | 125 91 60 3l o 1 56 6 S1 55 53 L3 76 37 3.00 2,60 2,33 2,58
082 M 11 210 | 85 L7 28 19 11 35 L1 33 35 31 W 36 30 38 2.60 3,00 2,62 2,68
083 M n 201 | 118 Al 2l 17 o 36 36 23 33 35 W Sk 35 Lk 3.00 k.00 3,00 3,30
08L M 12 208 | 85 33 16 17 56 1 1 47 k2 L4 55 51 51 30 1.57 1,50 2,20 1.88
085 M 10 193 | 133 30 20 10 66 L8 64 61 64 53 S50 Lo 30 60 2,33 2,00 2,33 2,28
086 M n 195 | 130 51 30 21 25 35 4 L2 36 23 25 L0 26 38 2,20 2,00 2,12 2,19
087 F 11 205 | 131 L6 25 21 50 51 51 51 ki 33 M Su 36 47 3.00 3.20 3.00 3,03
088 M 12 221 | 85 30 12 18 18 50 k1 L7 L8 W8 56 33 1 s 1.h3 1.75 1,75 1.97
089 M 10 191 | 137 36 2 12 59 56 39 39 L7 38 48 66 53 38 L.00 k4,00 3.83 3.88
090 F 12 208 | 85 56 36 20 6 31 48 6éh k2 55 51 U5 56 56 1,00 0.67 1.25 1.20
091 F 1 20k | 122 98 59 39 B 61 L 51 43 L5 50 66 43 59 3.00 3,00 2,22 2,73
092 F 12 207 | 108 16 29 17 50 56 L8 51 47 51 W8 g6 66 UL 2.3 2,60 1.88 2,47
093 M 10 189 | 136 | 122 66 56 6 k3 50 66 51 39 43 S0 53 I 3.00 3.50 3.17 3.06
o9l o 10 191 85 53 27 26 5 35 L8 47 k2 W1 43 51 L3 L9 1,67 2,00 2,17 2,06
095 M 10 183 | 132 63 39 2L 38 W8 31 25 W 39 L5 36 24 66 3.00 3.50 3,00 3.13
096 F 1 197 | 122 Lé 32 1l 40 61 36 23 33 35 L5 64 36 39 3,00 2.80 2,78 2.8
097 F 10 191 | 130 Lé 27 19 56 59 L8 61 39 k3 51 64 39 51 3.33 3,00 2,20 2,60
098 M 10 195 | 80 53 36 17 50 5 5 37 W W3 51 38 L6 L6 1.00 2,50 1.67 1.73
099 F 12 215 | 109 Lk 26 18 33 53 30 39 35 31 L8 6L L1 66 1,25 2,00 1.33 1.63
100 M 10 188 | 13k 20 1 9 36 56 35 47 50 S5 50 L6 L1 L9 2,67 2,00 2,50 2,40
101 F 10 20} 80 26 13 13 BB 50 L3 L8 L2 W3 36 61 3% 69 1.33 1.67 1,25 1,33
102 M 10 88| 179 30 11 19 8 6 L8 k2 Wy S9 L8 kW5 LB 60 1.00 2,00 0,67 1,07
103 M 10 20L | 80 53 35 18 1 b6 58 S50 L L5 L6 L8 L8 60 0.80 0.80 0.67 1,00
104 F 1n 20y | 85 25 10 15 L 31 2 50 38 k2 3% 5 N 51 1.60 2,00 1.38 1,69
105 M 12 225 8L 70 39 kit 330 52 61 L8 43 31 Lo L5 25 30 2,1k 2,17 1.90 1,82
106 M 10 183 | 83 33 18 15 69 43 5 64 k2 W1 45 S0 56 36 2,00 1,50 1,83 1,67
107 F 10 189 | 136 12 12 0 1 83 31 L 39 50 4B sS4 83 69 2,67 2,50 2.50 2,60
108 F 12 210 | 103 Sl 36 18 b6 L6 50 66 Ly k2 53 L6 56 59 2.1 1.60 1.62 1.89
109 M 1n 213 | 82 35 16 19 B L 61 1 59 k3 36 5 23 L9 1.00 1.33 1,56 1,85
110 F n 203 | 131 |, 112 72 ko 61 39 53 W 29 35 1 S0 33 3h 3.80 3.60 3,50 3.56
111 M 12 211 | 133 83 L7 36 56 66 51 1 L3 L3 S5 61 LB L6 k.00 4.00 k.00 3.92
112 P 12 208 85 29 12 17 Lo 39 L LB 29 45 Lo 56 36 64 1,00 0,33 1,12 1,00
113 M 10 18k | 13L 30 18 12 71 31 55 59 L8 ko k8 43 51 3.00 3,00 2,67 2,73
114 P 10 190 | 85 33 12 21 SL L8 L6 W6 43 38 W1 W6 39 L9 1,00 0.00 1.L0 1,40
115 M 10 203 179 s1 3 20 bo 33 L3 k2 36 38 36 35 33 35 1,00 1.25 1.20 1.h0
116 M hul 199 | 118 L9 31 18 50 51 56 L7 48 L5 51 69 39 M 1.80 1.60 1,22 1,58
117 M 10 204 | 85 20 12 8 33 B 55 55 50 L3 55 WO LS L$ 1.67 1,00 1,33 1,47
118 M 10 185 | 131 19 10 9 59 L5 58 53 48 48 S0 LS LS 6k 2,00 3,00 1.83 2,33
119 F 10 192 80 L2 31 1 LS 39 ko L6 L3 38 59 L6 59 0.67 1.50 1.83 1,53
120 M 10 196 | 6L 28 15 13 5 31 L6 55 48 56 LB 38 L& 51 1,50 1.00 0,75 1.50
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Imagination G-Z T Scores Grade Point Average
Age In|
Student | Sex | Grade Monthsl IQ "
Combi - - Social Sei

Total S0  Creative & R 4 S E O F T P M | Eglish Stugii.ea ;’u:’l‘lce/ Total
120 | F| 12| 213|106 | L9 30 19 35 L6 38 50 L7 50 53 36 S0 66 2.13 2.00 1.25 2,17
122 M 1 9L | 85 39 16 23 sh K8 1 $6 33 31 Lo LS L3 Lo 1.80 1,60 1.62 1.76
123 F 1 204 | 131 65 Lo 25 56 50 63 5 51 50 53 LB L8 51 3.60 3.67 3.50 3.6
12, F 10 190 | 115 61 35 26 b5 53 86 55 L L6 S0 6 W8 L1 3.00 2,67 2,40 2,80
125 F 10 187 | 8% 30 n 19 66 51 8 59 W1 W1 L6 56 L5 59 1.67 2,00 1,00 1,75
126 " 10 207 | 8g 17 8 9 50 k3 1 by 38 35 k1 45 31 AN 1.00 0,67 0.67 0,75
127 H 10 191 | 85 23 10 13 Lo 31 k6 50 k2 39 Lo 51 LS L9 0.67 1,00 0,80 112
128 o 10 191 | 12L 79 L6 33 3% 33 51 L7 L7 LS 3k 50 L8 k9 1.67 1,00 1,67 1.80
129 F 10 185 | 138 27 1L 13 L6 35 50 L6 W6 SO 27 25 39 3k 3.67 3.00 3.00 3.11
131 | | n 195 | 82 30 15 15 sho W1 L3 S5 L7 39 L8 L5 L6 kb 1,60 1.60 1.89 1,84
132 F n 201 | 85 3h 17 17 50 64 56 56 L2 1 L5 66 39 3 1.L0 1.67 1.22 1.60
133 M 10 189 | 105 21 10 11 %% L3 60 L6 55 56 31 W6 33 66 1,67 1,67 1.60 1.93
13h P 10 | 190 | 130 | 68 3 25 61 LB 63 64 56 L3 53 Lo 53 L9 3.33 L.00 3.17 3.21
136 M 10 183 | 132 11 9 2 s 69 s3 48 S3 59 &9 LB L6 Lo 3.00 3,00 3,00 3,00
137 M 12 209 | 130 1 8 6 56 39 k3 1 55 5 56 5 53 T1 2,00 2,67 2,43 2,32
138 M 10 193 80 28 16 12 S50 53 S1 51 61 69 5 61 35 66 1,50 0,00 1,00 1,20
139 M 12 209 | 85 sl 37 17 Sk 39 51 53 L7 W 39 56 33 L6 | - 1,26 0.86 1.50 1.2k
140 F 10 193 | 85 32 20 12 69 61 56 61 55 55 51 66 L8 61 2,67 3,00 1.83 2.l
11 F 10 185 | 145 33 21 12 b6 48 L6 56 L7 W6 L6 61 59 59 3.33 3,00 2.67 2.80
142 M n 198 | 112 N 26 21 29 56 39 L2 38 42 L6 69 39 L9 3,00 2.67 2,ho 2,81
143 M 1n 206 | 117 91 3 45 50 51 k6 46 56 36 L8 L5 LB 38 1,60 1,67 1,12 1,77
1Lh F 10 175 83 28 22 6 51 33 50 51 L 5 W1 W B 3.00 3,00 1.83 2,36
145 H 10 183 | 85 26 9 17 b3 39 W 50 53 43 61 L3 L5 1 1,33 1,00 0.67 0.87
16 M 10 183 | 137 69 L8 21 b5 25 11 46 L7 L6 38 L6 28 11 1,67 1.00 1,20 1.7
1h7 F 1 195 | 130 13 25 18 L5 33 56 55 L6 W1 36 kLo 33 37 3,00 2,67 3.20 3.12
148 F 11 196 | 135 58 3k 2L 33 35 L L2 29 38 36 S 51 59 3.00 2,33 2.86 2,69
19 " 12 210 | 113 67 L 26 6 33 55 61 W L8 3 S0 28 56 2,86 2,50 2,33 2,62
150 F 12 210 | 131 16 10 6 6L 59 L8 50 38 29 Lo 56 39 ii7 L.00 3,75 3.83 3.82
151 F 12 209 | 99 59 31 28 33 59 W8 L3 33 35 36 50 39 62 R 1,00 1.38 1439
152 M 12 216 | 131 66 35 31 W 33 L5 38 51 L5 36 b5 35 L6 2,86 3.80 3.00 3.03
153 M 12 218 | 133 39 20 19 38 L6 35 L3 L1 39 65 U3 L5 L6 2,8¢ 2,75 3.00 3.12
154 M 1 207 80 66 32 3L L3 35 51 35 W 31 W 3% 3N N 1,00 2,00 1,00 1,46
155 M 1 198 | 13k 83 il L2 51 61 43 L7 53 55 Lk 71 50 36 3.60 k.00 3.60 3.58
156 M 10 181 | 122 33 19 1 LS L3 k3 59 43 k2 L6 L8 43 L9 3,00 3,00 2,83 2.65
157 M 10 190 | 132 7h 33 L1 b0 33 1 39 L3 S50 50 51 36 5L 3.33 3,00 3.140 3.38
158 M 11 216 | 79 2k 15 9 bo 36 27 31 35 33 36 1 30 38 1.00 1.20 1.33 1.59
159 M 1 20k | 132 50 29 21 35 53 L3 1 53 50 48 L3 35 Lo 2,60 1,00 3,10 3.00
160 M 10 18L | 8y 36 15 21 LS 39 L3 L8 k2 L3 L5 1 53 60 2,00 1,00 1,33 1,53

OTT



Imsgination 0-Z T Scores Grede Point Averege
Age Inf
Student | Sex | Grads Monthy] IQ

Total me Creative C R 4 S E 0 F T P M | mgus sts‘;::: S;::;:“/ Total
161 M 10 193 | 132 Lk 25 19 LB S5 39 L7 51 51 8 50 L9 3.67 L.00 3.33 3.35
162 o 10 95 | 77 27 13 i 3B 3% S0 3% k2 k2 39 k43 35 33 1,00 0.00 1,00 1,50
163 M 10 18h | 135 50 32 18 o 51 51 33 43 48 56 50 354 2.67 3,00 2,50 2.33
16 F 10 192 | 1311 hly 27 17 bS 51 55 S0 35 27 36 61 39 69 3.67 3,00 2.83 3.06
165 r 10 185 | 132 15 50 25 Il LS S5 55 33 43 W5 6 35 62 3.33 2,00 2.33 2,53
166 M 1 1% | 133 37 23 1k 2, L5 27 b3 W5 W3 S1 WS 853 16 2.80 3.00 3.37 3.04
167 F 1 197 | 130 63 38 25 50 51 50 61 50 L5 53 K1 51 56 3.00 k.00 2,60 2,12
168 H 12 212 | 11 61 37 2L 59 LS 56 66 S50 k5 43 S0 s LS 1,28 1.20 1,22 1.79
169 H n 202 | 135 32 2k 8 T 29 5 L 39 31 26 43 I3 55 1.60 1,50 2.30 2,23
170 F n 20y | 119 52 38 u M W3 k8 55 36 U5 53 kO 35 59 L.80 1.00 1,75 1.96
n F 12 212 | 130 28 15 13 6k L5 ko LB W5 48 55 33 la S 3,00 2,25 2.4l 2,86
i72 H n 195 | W7 I 2l 22 ko 33 39 U3 W3 k2 W 1 33 L9 3.80 4,00 3.80 3.81
173 F 10 193 | 8% 32 19 13 6 b6 36 k2 33 29 48 61 L 66 2.33 3,00 2,25 2.713
174 H 12 208 { 11 32 26 6 b W6 L5 k2 56 53 61 59 S1 60 1.n 1.50 1. 1,68
175 M 1 196 {131 | 251 10k w7 5% 51 53 3 LB W6 38 59 L3 s1 3,00 3.50 3.25 315
176 M 10 203 | 108 s7 33 2y L1 S3 L5 L 53 S3 W1 $ 55 81 1,00 1,00 2.00 1,88
177 F 10 183 | 116 ihy 23 18 S W3 11 S L 39 W1 & U3 6L 1.67 1,00 1,50 1,93
178 M 10 201 | 80 1 9 S 31 L M1 3 W k5 U8 sy 2% &4 1,40 0,33 0,92 1,07
179 M 10 207 | T 15 8 7 26 29 29 31 3% Lk 1 33 3 3N 1,00 1,00 0,80 1,25
180 P 1 194 | 130 33 15 18 61 39 Lo W5 L7 W3 U8 W6 56 1n 2,60 2,33 2,78 2.69
181 P 12 209 | 115 2y 1 10 bo 5 34 Ly 38 38 53 64 S3 59 1.86 1,00 1,67 1,78
182 M 10 20| 79 20 7 13 bs L6 LS 37 55 59 U8B 1 855 56 0,83 1,00 0.67 0.87
183 M 10 19k | 131 66 33 33 b6 69 51 55 € 64 63 61 64 L9 4,00 L.00 3.67 3.81
184 H 1 203 | 85 27 U 13 Lo W S50 S0 L7 S1 55 59 5§59 1A 1.00 1,00 0.75 1,19
185 F 10 91| 865 19 10 9 59 W3 30 37 51 k2 k1 b6 W 6L 1e3% 1,33 1,00 1,56
186 o 10 183 | 134 65 29 36 61 W6 61 55 38 31 L6 Sy 36 38 2.3% 2.50 2,00 2,56
187 P 12 206 | 112 6L Lo 24 29 31 36 37 Wk k6 4B 36 6L 2,1. 2,50 2,27 2.7
188 H 1 23 | 111 36 19 17 Lo 3% 3N 39 42 59 1 30 3 5 2,60 3.00 2.80 3.00
189 F 12 209 | 85 27 1 13 51 43 ki L7 38 29 4O 4B ¥ T 1,7 1.75 1,22 1.77
190 F 1 202 | 125 | 108 75 3 38 35 5o 33 1 W 59 51 66 3.00 2.67 2,80 3.00
191 F 10 187 | 137 L9 34 15 6 39 50 W Ly 31 55 66 L5 47 3,35 3,00 2,17 2,61
192 F 1 205 | 121 | 17 72 45 LO 31 13 Lk 31 35 38 LS5 30 62 3.00 3.00 2.78 3.0
193 F 10 202 | 84 20 12 8 Sh LS 56 61 L2 L3 3B 69 53 64 1,67 1.00 1.20 1,59
194 F 10 184 | 1 79 Lo 39 S1 1 ko 59 S1 53 k1 25 Ls 6 3.00 34,00 1,83 2,33
195 F n 2251 79 22 13 8 29 U6 3 3 36 27 25 35 35 69 0,6¢ 1.00 1,00 1,03
196 P 1 196 | 112 30 17 13 $6 33 L 56 1 55 81 ﬁg I 2,00 2,00 2,00 2,19
197 P n 205 | 138 | 1h2 72 70 L3 55 51 5 5 3853 53 61 L9 3.80 3.67 3.33 3.77
198 M 12 210 | 135 73 35 38 b3 L3 36 55 47 K43 L3 SO 50 56 1,86 1,75 1,80 1,78
199 M 1 236 | 17 39 15 2l 6h 36 U5 51 51 59 55 L6 k3 60 0.50 0.1 1,25 1.03
200 M 10 187 | 135 39 25 1 b3 W3 29 27 42 25 1 50 39 U6 2.33 k.00 3.17 2,89



Imagination

G-Z T Scores

Grade Point Average

Studert firada |Age In
Months Combi

Total WM~ crestive A S B o glish sf;‘;}g S;i:"““/ Total
201 F 12 217 83 Sl 51 59 35 29 2,86 2,67 2,9 2,86
202 ¥ 10 b 26 16 B 1 39 i3 3.33 4,00 3.17 3.55
203 P 12 210 24 10 51 Lk 3% 25 143 1,50 1,38 1,63
2ch M 12 20L 60 35 B L 3.57 L.00 3,00 3.34
205 M 12 207 29 1 S5 W Il 1,22 1,33 1,75 1.66
206 F n 9L 13l 72 63 55 55 50 k.00 3.67 3.78 3.68
207 M 12 209 63 ho 56 51 U8 55 1,33 1.33 1,67 Lols3
208 F 12 219 s1 31 by 38 38 11 3.00 3,50 3.33 3.140
209 F n 202 u3 2y 5 53 3 35 2,20 1,67 1,78 2,16
210 P 12 209 L6 19 o L8 36 L2 3.00 3.h0 3,00 3.17
211 H 10 188 80 n 51 43 3% la 2,67 3,50 2,60 2,78
212 P n 198 69 L2 5 47 W3 35 1,60 2,00 2.1 2427
213 M 10 207 27 13 60 S50 W8 L2 1.3 1.00 1,83 1.73
21l M 10 191 29 n 55 L8 kW3 2,33 2,00 2,20 2,20
215 H 10 196 13 7 L8 47 35 29 1,35 0.50 1,17 1.Lo
216 M 10 184 9L L7 6 Ly S0 L6 1.67 2,00 2,00 1,80
217 F 10 200 26 1, W W1 k2 k2 1,67 1,00 1,50 1.7
218 P 12 208 93 50 38 53 38 38 3.1 3,67 2,70 2,03
219 F n 199 60 3% 34 n 1.60 1.00 1,50 1,56
220 P 12 211 37 19 ko u3 61 56 3.L3 2,25 2,62 3.08
221 F 1 206 9 58 63 55 46 L3 2,00 1,75 1,7 2,04
222 F 12 208 75 Lo S1 59 Wi L5 2.57 2,00 2,00 2,18
223 H 0 | 193 2 10 5 51 L7 33 3.00 L,00 2,50 3.16
22l F 12 206 99 58 38 35 35 25 3.86 3.33 3.43 3.32
225 o 12 217 75 i 64 U8 55 51 2,14 2,60 1,54 2,00
226 M 11 198 25 15 3 b L2 38 140 1.33 112 1,69
227 M 10 192 18 9 L6 33 29 0,67 1,00 1.0 1,00
228 F 12 21k 137 68 i w8 35 35 3,00 2,50 2,6l 3.00
229 F 1 206 30 17 ki 51 46 3.8 L.,00 3.33 3.72
230 F 12 21 S5 34 S0 1 5 50 2,57 2,00 2,50 2.6
231 M 12 21 37 19 39 LB 55 51 2,57 2,33 2,83 2,60
232 M 10 215 19 10 L3 h8 1.0 2,00 1,50 1,73
233 P 10 180 by 23 53 48 L6 55 3.67 3.00 2,50 2,89
234 F 1 202 35 20 S9 W 39 36 1.2 1.60 1,50 1.L2
235 M 12 212 3L 21 B s1 S0 51 2.85 3,00 2,25 2,77
236 M 10 193 87 1 48 50 L7 38 39 2,00 1,50 2,00 2,06
237 H 12 217 26 15 L6 3% 35 51 b6 0,85 1.00 1.22 1,25
238 N 12 216 28 1 3% S3 38 51 39 3.1% 4,00 3.00 3,06
239 P 10 183 68 30 61 b 51 38 29 2,67 3,00 2,83 3.00
240 M 10 18} 16 10 ho 1 33 59 L8 3.67 L.00 3.83 3,62
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201 F 10 202 85 25 1 1 50 36 L8 51 29 1 4o sy 39 37 1.00 1,00 1,00 1.lk
242 F 10 187 85 60 3L 26 59 W 51 s5 L2 k2 3l sk 33 oy 1,67 1,50 1,00 1,38
2l43 M 12 21k | 130 18 12 6 L5 53 50 37 L3 3 26 5 30 54 3,28 3,60 2.67 3,12
2Lk F 10 191 | 85 35 17 18 6h L5 55 61 50 L3 64 61 LB 66 1.67 1,00 1.50 1,69
245 F u 198 } 133 | 147 3 N 27 50 26 24 W3 51 58 1 33 62 h,00 k.00 3.50 3.85
2L6 M 10 190 | 132 52 2l 28 L6 36 13 s1 W 36 L8 L8 L6 My 1.67 2¢50 2.17 1.93
247 F 11 196 | 110 85 L8 37 56 L5 Lo 47 26 25 36 Lo 28 56 2,20 2,00 2.17 2,46
218 F 10 189 ( 8L | 103 67 36 59 43 51 55 1 3B a3 66 31 64 1.33 2,00 1,17 1,56
2L9 M 12 201 | 134 28 19 9 k1 35 31 3, 36 L6 66 W1 66 ©1 k,00 3.80 3.54 3.53
250 M 10 182 | 132 23 12 n 31 b 31 3k k2 33 W kO 43 51 3.00 3,00 3.17 3,06
251 b n 20k | 80 20 12 8 59 35 50 47 36 1 L1 43 kLS sh 2,00 1.67 1.38 1,85
252 M 11 221 | 6L 53 29 2L 86 L1 53 66 42 k3 L5 L6 33 o} 1,00 0,67 0,89 1,08
253 M 10 185 | 132 66 3L 32 b3 53 58 53 48 4S5 55 59 S50 6L 3.00 3.00 3400 2,70
25L F 10 165 | 112 48 28 20 50 31 61 53 36 35 L8 43 61 UL 2,33 2.50 1,67 2,21
255 F 1 193 | 130 92 59 33 73 36 63 61 U bo 45 55 31 2,80 2,33 2,38 2,74
256 F 10 185 | 116 51 30 21 36 39 50 51 3% L1 Lo 36 39 37 2,00 2,00 1.83 2,27
257 F 11 201 | 1k 37 25 12 51 35 51 65 5 64 6L Lo 51 35 2,00 2,00 1,86 2.04
258 M 1n 196 | 129 68 39 29 LS 45 39 L8 35 33 S50 L8 38 i 2,60 2,33 3,00 2,86
259 F 10 190 | 116 21 12 9 5L S5 53 L2 31 36 L5 &9 L5 51 L,00 3,00 2,33 3.22
260 M 12 216 | 110 L3 22 21 38 a1 43 S0 W 33 51 8 1 &Yy 2,86 3.25 3,50 3.Lo
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