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ABSTRACT

Purpose. The present research to develop auto-instructional materials
capable of developing creative behavior in students (based on materiais de-
velopad in a creative problem-solving course) is the first stage of a;conteinu-
plated long-range period of research activity designed to ascertain the following:
To what extent can auto-instructional materials provide for deliberate develop-
ment of students' creative behavior and at the same time assure mastery of
subject matter? The total project would thus couple the creative tread in
American education with the requisite acquisition of course content.

The objectives of the research were: (a) to determine, by the use of
experimental and control subjects, whether or not subjects receiving creative
problem-sclving training by programmed methods alone show increases in
creative ability to the same extent as do subjects receiving the same error-free
programmed materials by instructor-taught methods, and whether or not either
or both of these groups show a significant gain in creative ability wher com-
pared with ccntrol subjects receiving no training; and (b) to study the attitudes
toward the course of students taking the programmed version alone as compared
with those receiving the programmed materials via an instructor.

Procedure. The population consisted of high-school seniors who in-
tended to continue their formal education after graduation. The majority of
those eligible volunteered for the experiment. All were students in the aca-
demic high schools of the Buffalo Public Schools.

Three groups of 62 subjects each (randomiy selected from 1, 086 who
requested to be included in the experiment) were matched on tae basis of the
Lorge-Thorndike I.Q. The first group consisted of experimental subjects
taking the program with an instructor; the second group was made up of experi-
mental subjects taking the program alone; the third grovp served as a control,
receiving no training between the pre-tests and post-iests that were given to
all three groups.

One week--two full periods--was used for the battery of eleven psy-
chological pre-tests for all three groups. Then thirteen weeks--two periods
per week--were used for the course for the two experimental groups. Students
were assigned to classes, in their own high schocls, during their study periods.
Each class met twice a week during the entire semester. There was no re-
quired outside work. Finally, one week--two full periods--was used for the
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battery of eleven psychological post-tests for all three groups.

Six different s2hools were used to prevent contamination--i. e. , to
eliminate discussion between groups--and to minimize possible replication
error. However, additional "in-the-same-school' contrel giroups were also
used for comparison purposes. Since there turnecd out tc be no evidence of
contamination, the results to be reported include these "in-the-same-school"
comparisons.

The logic of the experiment required the use of three separate analyses,
each with a two-by-three factorial design. Analysis-of-variance and -covari-
ance techniques were employed.

Results and Conclusion. The experimental students, on almost every

tes!, made greater gains than did the control students. In almost all of the
measures, the gains of the instructor-taught programmed-groups were sig-
nificantly superior to that of both control groups. In the case of the groups
who took the program alone, the students were significantly superior to the
control students in gains on most tests, but not to as large a degree. In
other words, the instructor-taught groups tended to be more markedly and
consistently superior to the control groups than did the students who h2d the
program without an instructor.

In summary, the pattern of results on the various tests of creative

_ ability permits the generalization that the instructor-taught programmed-

| groups were superior to those who took the progi'am alone and to both control
groups; and the groups that took t! : program alone were superior to both con-
trol groups. The tests mosi representative of this outcome were Planning
Elaboration, Product Improvement Fiuency, and Product improvement Flexi-
bility; and Alternate Uses, Other Uses, Product Improvement Originality, and
Consequences Total gave essentially the sdme pattern of resulis.

With respect to student reactions to the course, the instructor-taught
students found the course more interesting and felt they gaired more from it;
however, hoth groups appeared to report equal application of what they had
learned and seemed to feel they would apply it equally as well in the future.

Further Plans. Further analyses will be made of the present data and
of further pilot data collacted during the project. Additional research is also
planned on related aspects of the problem. Manuals are being developed re-
garding use of the programmed materials.
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I. THE PROBLEM

Discussion of the problem includes treatment of several pertinent aspects:
definition of creativity; the significance of creative ability in education; research
on development of creative behavior; effect of programming on cieative develop-
mert; research on programming for ereative development; impl cations for basic
research.

INTRODUCTION. The present researsh to develop autc-instructional
materials capable of developing creative behavior in students (based on materials

developed in a creative problem-golving course) is the first siage of a contem-
plated long~-range period of research activity designed to ascertain the following:
To what extent can auto-instructional materials provide for deliberate develop-
ment of students' creative behavior and at the saine time assure mastery of
subject matter ? The total project would thus coupie the creative trend in Amer-
ican education, advocated by lesding educstors, with the requisite acquisition of
course content.

In later stages, it is anticipated that incremental programs which already
exist in subject-matter courses will be modified in such a way as to permit their
integration with creative thinking principles and procedures.

A substantial foundation for the present project had already been pro-
vided at the State University of New York at Buffalo, where the principles and
procedures of creaiive problem-solving had been developed and taught for over
twelve years. During the latter half of this time, the validity of these principles
and procedures had been scientifically ¢anfirmed by re'search projects at this
University and at a number of cther institutions of higher learning. The specific
purpose cf the present research, the first stage of the contemplated long-range
project, was to program these evaluated principles and prcocedures.

CREATIVITY DEFINED: Creative behavior is herein defined as behavior
which demonstrates both uniqueness and value in its product. The product may
be unique and valuable to a group or organization, to society as a whole, or
merely to the individual himself. Thus, in behavioristic terms, creative be—
havior is: (1) a response, responses, or pattern of responses which operate
upon (2) internal and/or external discriminative stimuli usually called things,
words, symbols, etc., and (3) xesuit in at least cne unique combination that
reinforces the response or pattern of respanses. In gfgneral, such creative
behavior may be classified as discriminative, manipulative, apd evgluative.

Y
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Creativity is thus a function of knowledge, imagination, and evaluation.
Bruner (1962) describes learning as encompassing "acquisition, transformation,
and evaluation," He is referring to creative learning, --nct learning in the usual
sense of the word. Conant (1963) emphasizes the need for better knowledge on
the part of teachers, more acquisition. Without knowledge, there can cbviously
be no creativity. But, as Whitehead (1929) emphasized long ago, education
should aim at "the effective utilization of knowledge."” Conant argues particu-

larly for the tools; Bruner and Whitehead emphasize all three elements involved
in learning.

By way of analogy, we might consider the kaleidoscope, wharein the
more pieces we have in the drum, the more possible patterns we can produce.
Likewise, in creative learning, the gré”ater our knowledge, the more patterns,
combinaticns, or ideas we can achieve. However, as in the kaleidoscope,
merely having the knowledge, the bits and pieces, does not guarantee the forma-
tion of new patterns. In the kaleidoscope it requires the revolving of the drum,
in the mind it requires the manipulation of knowledge, the combining and rear-
ranging of facts into new patterns in the form of ideas. The effectiveness of
creative productivity also depends, of course, on the evaluation and develop-
ment of the embryonic ideas into usable ideas.

Without knowledge, imagination cannot be crestively productive, With
abundant knowledge, bui without manipulaticn thereef, we again achieve no
worthwhile creativity. Even with both imagination and knowledge available,
but without the ability to evaluate, synthesize, and develop our potential ideas,
we again achieve no effective creativity. Thus, ereative productivity is a
function of knowledge, manipulated, evaluated, and effectively developed into
usable ideas.

Torrance and Harman (1961) found that students used knowledge more
creatively when it was learned with a "creative set" rather than with a '""memory
set." Students with the ""memory set" were more resiricted in finding new
impilications or more appiications for the knowledge. Hyman (1962) finds that
information, as such, may not be as important to creativity as the way one
seeks and receives it--as well as how he deaic with it,

SIGNIFICANCE OF CREATIVE ABILITY IN EDUCATION: Teachers
show an increasing awareness of the need and the opportunity for encouraging
creative behavior (Miel, 1961; Zirbes, 1959). However, in spite of this in-




increasing concern, our preseni -ucational systeru, to a large extent, still
overlcoks the intentional enhancement of creative ability in students. Although

there is much amphasis on creative teaching (creative films, demonstrations,

and other creative apprggbhes to teaching), relatively less is being placed on

teaching for the development of creative behavior as defined above. Most in-

structors would be hard put to tell what their courses do, specifically and
deliberately, to develop this behavior.

Harold Rugg (1963) writes, '"We have had millions of hours devoted to
training in solving problems by reasoning, but almost none devoted to culti-
vation of the imagination." And yet, Jerome Bruner (1950) states, "It is my
bunch that it is only through the exercise of prublem-solving and the effort of
discovery that one learns the working heuristic of discovery . , ." What is
unclear, he thinks, is what kinds of training produce the best effects.

Williams (1963), summarizing a variety of investigations, states that
these studies have been consiétent in their findings about the frequency of
certain behaviors between teachers and pupils. Approximately cme-quarter
to one-half of the total ciassroom time was spent in telling students what to
do. Another quarter was spent in providing information, much of it adminis-
trative. Only five per cent was devoted to reinforcement of the students'
responses. (Reinforcement for creative responses was almost completely
lacking.) In addition, the teachers allotted only about one-and-one-haif per
cent of the classroom time to decision-making functions.

' And yet, Torrance (1960) states that more effective teachers in ex-
perimental mathe: .atics courses (SMSG) noted more hypoth:. is-making and
evaluative thinking than did less effective teachers. H. F. Harding (1963)
emphasizes that students must learn the skills of inquiring, imagining, in-
cubating, expressing, selectirg, and evaluating.

Several studies have shown thet abilities needed in typical academic
activities are relatively independent from the abilities needed in creative
activities (Holland, 1959, 1962; Holland and Astin, 1961; MacKinnon, 1962a,
1962b; Taylor, 1958a, 1964; Taylor and Barron, 1963; Taylor and Holland,
1964; Taylor, Smith, Ghiselin, and Ellison, 1961). Investiga‘ions alsc indi-
cate that creative-thinking ability does contribute to achievem.nt as it 1s cur-
rently measured (Parnes and Harding, 1962; Schmadel, 1960).

The importance of the planned development of creative bel avior is

3
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(in P. Smith, 1959) reports that a committee of 17 leading psychologists placed
creativity and its cuitivation at the top of a list of areas deserving the highest
research prioerity in the behavioral sciences,

Frank A, Howard (,hcurman of the faloan—Ketterm'T Institute for Cancer
‘Research emphasmed the urgency when he cited the tact that, in inventiveness,
the United States ranks neur the bottom of the iist of established industrial
countries, compared with the size of its population. !

The U. S. Department of Commerce has proposed extensive plans to
assist university training in innovation. Daniel V. De Simone (1963) includes
the following statement in his summary of a division meeting: '"'The basic tech-
niques of invention and innovation . . . ought to be, but are noi., among the
fundamentals generally taught in the engineering and business schools." The
same should be true for students of all schools.

Preparation for Change: As we all know, change is bewilderingly rapid

in our present nuclear and space age--far more rapid than ever before. The
discoveries and innovations of the next 20 years will probably make the ac-
complishments of the previous 100 years seem to have progressed at a snail's
pace. Therefore, no student can foresee exactly what knowledge he later will

need to meet his life's problems. He must be helped to develop the attitudes

and thinking abilities which will enable him to meet any future problem with

: imagination as well as judgment.

| Furthermore, Maslow (1954) emphasizes that the need for self-actual -

4 ization is & heaithy man's prime motivation. He says, "What a man can be, he
must be." Education for creativity-development can help achieve that goal.

RESEARCH ON DEVELOPMENT OF CREATIVE BEHAVIOR: Research

“on developrﬁent of creative behavior has been conducted on an increasing scale
ever since the presidential address of J. P. Guilford (1950) to the American
Psychological Association. He emphasized the "appalling neglect" of the study
of creativity, indicating that of some 121,000 titles indexed in Psychological
Abstre sts from its begzinning until 1950, only 186 were definitely related to that
subject.

becoming more and more apparent io leaders in all walks of life. irving Taylor
1
|
|

In the summex of 1958, the Creative Education F:oundation, located in

1Reported in the Buffalo Evening News, October 19, 1960, page 70.
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Buffalo, published the first ""Compendium of Research on Creative Imagination,"
covering 30 studies concerned with the identification and development of creative
ability. This comprised recent studies found in the literature at that time.
Then, within approximately 18 months, 30 new research efforts were reported
and summarized in a second Compendium. This also listed 28 additional re-
search projects that had juét been started--or about double the number appar-
ently under way when the first Compendium was prepared.

: Identification versus Development: Until the time of the first Compendium,
| projects dealt mainly with the identification of creative behavior. About half the

| studies reportes in the second Compendium were devoted to the deliberate devel -
opment of creative productivity, whereas only two such experiments were re-
ported in 1958. Currently, the staff at SUNY/B is compiling a third Cofﬁpszndium :
covering the period from 1960 to 1965. A geometrically-increasing number of
studies have already been discovered that deal with the development of creative

ol A Rt s - BN

behavior. Another indication of the magnitude of investigative effoit in the
general subject of creativity is that 186 dissertaticns were completed between
1960 and 1964, with ancther 133 already reported from 1965 to the present.

At least six research projects discussed by the Research Conference on
Creativity at the University of Utah have indicated that creative ability can be
measurably enhanced by planned cultivation (in C. W, Taylor, 1959), Addi-
tional studies have recently supported the earlier findings (Parnes, 1960;
Taylor, 1964a, 1964b; Taylor and Wiiliams, 1966). Research has also
indicated that creative behavior can be nurtured by a more creative type of

teaching and by deliberately providing for creativity-development in existent
courses {(Sommers, 1961; Torrance, 1960).

| Hutchinson (1962) trained teachers to wodify their teaching methods so
as to include tasks involving cognition, divergent thinking, and evaluation, thus
having the student participate in a wide range of thought processes. When
compared with students taught under traditional methods, the experimental
groups (especially those of low and middle intelligence) showed greater gains
in achievement and greater mastery of subject matter. Knight (1962) has also
demonstrated that students can be trained to become more iluent, flexible,' and
original in their thinking while they are acquiring factual knowledge.

Meinz (1960) found that a course in industrial art education for students

majoring in elementary education led to significant increases on nine measures

5
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of a battery of creativity tests. The students revealed greater independence
and a greater degree of self-involvement in their projects than did the control
group of comparable students who had not received the course. Hoffa (1959)
reported that art experience leads to increased independence of judgment.
Burgart (1961) found significant positive relationships among art experience,
measures of general creativity, certain personality variables, and aesthetic
performance. |

Consistency of Findings: Research findings consistently demonstrate
that creative behavior car be significantly stimulated by deliberate treatments.
Thus, there is a confirmation of the conviction expressed over ten years ago
by Guilford (1952): "Like most behavior, creative activity probably represents,
to some extent, many learned skills. There may be limitations set on these
skills by heredity; but I am convinced that through learning one can extend the
skills within those limitations."

In the same vein, Maltzman, Simon, and Licht (1959), at the University
of California, summarized a group of research studies on originality-training
by asserting that the results support the hypothesis that "". . . originality is a

learned form of behavior which does not differ in principle from other forms

of operant behavior." Using training procedures in free association, Maltzman
produced highly reliable increases in the uncommonness of subjects' responses
on two different tests. |

Detailed information about creativity research is available in a wide
variety of sources (Taylor, 1956, 1958, 1959, 1964a, 1964b; Taylor and

Williams, 1966; Golann, 1963; Torrance, 1959, 1962, 1963; Stein and
Heinz, 1960; MacKinnon, 1961; Gardner, 1964; Barron, 1963; Parnes, 1958,
1960; Parnes and Harding, 1962; Benton, 1961; Getzels and Jackson, 1962).

Research Questions: Five major types of questions are studied in the
research reported in the literature:

(1) Is there a relationship between the degree of creative behavior of
individuals aud such measures as tests of cognitive functioning, personality
tests, biographical da’ - analyses, and other nonintellectual ins:ruments ?

(2) What are the elfects of various factors postulated to be inhibiting
to productive thinking? (Among these are studies evaluating the effects of
pathological personality syn_dromes, experimentally induced anxiety, and ex-
perimentally induced set.)
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(3) What is the relative effectiveness of individuals versus groups in
problem-colving ?

(4) To what extent can creative behavior be deliberately stimulated ?

(5) What are the relationships among creativity, intelligence, and
achievement ?

Prominent .~oci of Research ard Development: Research and develop-
ment at the State University of New York at Buffalo during the first ten years
was concerned with pilot experimentation and the development of courses, pro-

grams, and methods designed to stimulate creative behavior in students. Ex-
perimentation was first conducted in the evening division of the University and,
later, in the day division. Constant revision, adaptation, and improvement
resulted from new insights gained throngh each experimental course and program.

Aiter this period of preliminary explcration, an extensive research effort
was begun in 1958 to evaluate scientifically the results of these methods and
programs. During the past eight years, as new knowledge was gained, intensive
development activities paralleled the research efforts.

Research dealt with:

(1) the effects of a semester's program in deliberate creativity-stimu-
lation.

(2) the effects of extended effort in creative problem-solving.

(3) the effectiveness of the specific creative problem-solving principle
of deferred judgment.

The principle of deferred judgment calls for deliberate deferment of
judgment during idea-finding in order to prevent premature judgment from
hampering imagination, judgment being appiied after a wide variety of alter-
natives is listed. This principle is equally applicable to individual idea-finding
effort and to creative collaboration by groups. Studies covered the use of this
principle both by individuals and groups.

Major findings at SUNY/B were as follows:

(1) The semester program resulted in significant increments ca the
two measures of quantity of idea-production and on three out of the five measures
of the quality of the ideas produced. In general, these increases in creative
productivity remained evident in another group of studeﬁts who were tested from
one to four years aftzr taking the course. A significant increment on the Cali-
fornia Psychological Inventory Dominance Scale also resulted from the program.
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(2) Significantly more good-quality ideas were produced by individuals
under deferred-judgment instructions than under concurrent-judgment instruc-
tions. (Criteria included uniqueness and usefulness of ideas.) The subjects
trained in a creative problem-solving course emphasizing the principle of
deferred judgment produced a significantly greater number of good-quality ideas
when using the technique than did the untrained students. (The same criteria
were employed.)

(3) Groups producing ideas on a problem were more productive of good-
quality ideas when adhering to the deferred-judgment principle than when em-
ploying the more conventicnal discussion methods which =ntail concurrent
evaluation of ideas. Groups which adhered to the deferred-judgment prins.ple
when generating ideas were likewise more productive of good-quality ideas than
the same number of individuals working independently under conventional methods
which entail concurrent evaluation of ideas.

(4) Extended effort in idea-production resulted in a greater proportion of
good ideas among the later ideas produced.

Summaries of the detailed findirgs and procedures regarding these studies
may be found in A Source Book for Creative Thinking (Parnes and Harding, 1962)
and Parnes (1963).

The new knowledge derived at SUNY/B and elsewhere has been incorporated
into its developmental activities. Annual Institutes have been held for the past
twelve years at the University for the study of ¥esearch and developments in edu-
cation, industry, government, and national defense. The knowledge resulting
therefrom has been integrated each year within new programs at the University.
The Thirteenth Annual Institute is scheduled for June, 1967. About 400 will par-
ticipate in this five~dav prograra.

«

Experimental instructor's manuals and workbooks have been developed
and constantly revised over the past eight years. Two experimental workshops
have been held, one for a group of some 60 history teachers and the other for
another group of 40 high school teachers. These workshops were designed to
help teachers integrate creativity-development with instruction in subject-matter.

Although there are many investigators and organizations that have made
significant contributions to the area of creativity, there are at least five uni-
versities (besides SUNY/B) which have made major efforts in this direction
over &n extended period of time. Perhaps the earliest full -scale project was
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initiated by J. P. Guilford and his associates at the University of Southern
California. Although Guilford's total work is not aimed specificaily at crea~
tivity, his studies on the aptitudes of high-level personnel and his theory on
the "Structure of the Intelliect'" have had major implications for both research
and developmental programs in creativity.

Another highly productive group has been the Department of Art Edu-
cation at Pennsylvania State University. Initially, this group wae headed by
Victor Lowenfeld, a pioneer in research on art education and creativity.
However, after Loweiifeld’s untimely death, Kenneth Beittel assumed leader-
ship and has contiaued to demonstrate considerable progress. The main con~
cern at his institution has heen the matter of criteria and predictors of creative
art performance., Nevertheless, this group has aiso made significant contribu~
tions to the development of general creative performance through methods of
art educacion.

Another significant influence has come from the six nailonal conferences
on the Identification of Creative Scientific Talent under the direction of Calvin
Taylor at the University of Utah. In addition to holding conferences, Taylor and
his associates have made major contributions to the body of knowledge concerning
the criteria and predictors of creative and scientific talent. They have also con-
ducted workshops for teachers.

The Institute of Personalily Assessment and Research at the University
of California, under the direction of Donald MacKinnon, has also devoted a con-
~ siderable amount of effort to creativity research. At this institution, MacKinnon,
Barron, Gough, and others have ccncerned themselves especially with the as-
sessment of the personalities of creative writers, artists, scientists, and
architects,

Perhaps the most prolific writer in the area of creativity and education
is E. Paul Torrance at the University of Minnesota., Torrance and his asso-
ciates have developed assessment methods for identifying creative taleut at all
age-levels, from the elementary grades through graduate school. They have
studied methods and conditions which affect creative growth, both in and out of
the classroom. Manuals, workbooks, and tape recordings have been developed
on the elementary and secondary levels by Torrance and his associates,

Other researchers in tke nation have also developed programs and mate-
rials in conjunction with their efforts. At the University of Illinois, a program
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of "inquiry training” has been constructed t2 help elementary school students to
ask ingightful questions and thus to digcover scientific principles on their own
{Suchman, 1960). Drews (1963) at Michigan State University, prepared films
and a fiexible fextoox for secondary-level students. Trutchfieid prepared ard
evaluated a self-instructional program developing creaive hehavier in children.
The results of that evaluative study are icierred to in a later section of this
report (Olton, 1966).

Synectics programs, involving techniques for creativity-stimulation in
groups, have been developed on the adult level (Gordon, 1961). Teachers!
workshops were conducted at San Jose State College. These workshop pro-
grams included the development of instructional materials emphasizing cre-
ativity. Melbourne High School and Webber College (Staake, 1963) in Florida
have been experimenting with a variety of approaches to the stimulation of
creative behavior. Othe— recent experimentiers included Amran (1966), Brown
(1965), Eberle (1965), and Williams (196€). Razik (1965) compiled the most
comprehensive bibliography on creativity to date. Among its 4,176 references
are scores of studies regarding experimentation in the stimulation of creative
behavior.

In addition, many experimental efforts in course-offerings have been
made at educational institutions throughout the nation. One index of growth is
the fact that, during each of the past several years, the Creative Education
Foundation has supplied instructor's manuals to about 1,500 potential teachers
of such courses in educational institutions, in industrial organizations, in the
military, and in governmental agencies. The Air Force has incorporated
creative problem-solving into its ROTC curriculum on some 200 campuses.
The United States Army Management School at Fort Belvoir, Virginia, has
conducted several three-day creative problem-solving seminsrs, including
one designed primarily for Service School instructors. An instructor's manual
for a ten-hour course in military creative proklem-solving has been produced
by the Management School for use by Service Schools throughcut the Army.

In addition to the teaching of creative problem-solving per se, the past
few years have seen a widespread integration of creativity principles and pro-
cedures with conventional courses. Three outstanding examples of courses
which have thus been modified are: the economics course by Jere Clark of
Southern Connecticut State College, the physics course developed by Myron
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Allen of Technical Service Research in Los Gatos, California, and the mar-
keting course conducted by Harry Hansen of Harvard University. The Uniied
States Army Management School provides a notable example of the formal
integration of the creative problem-solving method within the "case" approach,
The known examples of integration of creativity-development include 195 dif-
ferent subjects (Osborn, 1965).

The value of such course-modification has been further indicated by the
research regarding the effectiveness of similar inte,ration of creativity prin-
ciples and procedures with conventionally-taught courses in language arts. As
a result of this creativity-orientation, Torrance (1962) found a significant gain
in the creative writing ability of the students attending this course. Also, a
study by Sommers (1961) reports his discovery that mastery of subject-matter
increased, as did creative ability scores, as a result of a similarly integrated
course.

EFFECT OF PROGRAMMING ON CREATIVE DEVELOPMENT. Re-
search suggests that incremental teaching of subject-matter can be more
efficient than conventional teaching methods. For example, the findings of
Galanter (1959) showed that students could master a programmed course in
spelling four times faster than a conventionally -taught course. The first
comprehensive source book on programmed learning reported a number of
pilot research projects which indicate an increase in teaching efficiency
(Lumsdaine and Glaser, 1960). Schramm's (1964) annotated bibliography
cites 36 studies, of which 17 showed significant superiority for students whe
completed programs as compared with those in conventional classes. In all
but one of the remaining 19 studies, no significant differences appeared. In
the one exception, the clagsroom students proved superior to the programmed
ones.

As a result of the encouragement of research, auto-instructional pro-
grams are appearing at a rapid rate in practically every academic field. In-
asmuch as the effe ~:ive programming of a textbook is a costly and time-
consixming process, many forward-looking educators are asking themselves
whether they should reconsider the entire curriculum before developing pro-
grams. This would enable them to incorporate the benefits of any improvements
ir<o the new prggrams from the start. By the same token, it seems opportune
and appropriate to seek ways of programming the much-soughkt creative devel-
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opment of students and ultimately, in later stages, to attempt to incorporate
this into the newly ¢merging auto-instructional materials in ali ficlds. Thus
an cpportunity may be provided to plan for the creative development of stu-
dents through the new programs.

Many auto-instructional authorities are concerned about development of
creative behavior. Kendler of New York University has stated, "We are faced
with a serious threat to our national scientific creativity,' and claims this is
hecause our language habits are becoming less abstract, more concrete, and
more standaraized (Galanter, 1959). Stone, of the Department of Health, Edu-
cation and Welfare, h~s voiced a common concern of many educators in his
statement: '"There is a need for more research in the effects of the new media
on creativity and on higher thought processes" (HEW, 1961).

Can Creative Behavior Be Programmed ? Many psychologists who con-

duct research irn teaching machine programming think that this can be done.
Skinner (1961) has written that "tcaching machines are by no means confined
to imparting explicit repertoires of behavior.”” That is, programmed learning
can require the student to produce more than one "right'" or appropriate answer.
Klaus of the American Institute of Research writes: ''The third level of instruc-
tion involves the teaching of such capabilities as creative thirking and judgment.
This last level of education may be the area in which auto-instruction will yield
its greatest fruits., The posgibilities of developing a program in this area are
derived from two simple oiservations. First, we have sufficient data to indi-
cate that creativity and judgment are examples of learned behavior. Second,
we hzve evider ce to indicate that these behaviors can be taught. What is left
is simply a matter of mechanics: that is, identifying exactly those behaviors
to be learned and then finding the means to successfully establish these be-
haviors in the student's repertoire with auto-instructional methods and devices'
(Klaus and Lumsdaine, 1960).

Other psychologists provide further emphasis. Guilford (1961) wrote,
''It has seemed to me that it £hould be possible to introduce training for crea-
tive performance by means of modified programs for the machines." Maltzman
et al. (1958) have already found that reinforcement can strengthen originality.
Cowen (1952) discovered that reinforcement by praise resulted in less rigidity
in probiem-solving. Carl Rogers (1965) told a symposium that, although pro-
grams are wel’ suited for shaping people to "fit" into society, they can also be
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used to release creative potential. ,‘

RESEARCH ON PROGRAMMING FOR CREATIVE DEVELOPMENT.
Authorities emphasize the value of creative thinking in programming, but give
much less attention to programming deliberately for creative development.

Very little of the teaching machine research reported in the literature deals

with creative thinking. Barlow (1960) conducted a project irn which students
were presented alternatives, neither of which was coriect. By allowing the
students to discover this, and then having them develop a third correct forn:,

he hoped to teach them to think for themselves. Klaus (1961) has been devel -
cping programs for teaching independent thinking and judgment, as well as
creative writing. Day (1961) has begun a study on thinking and problem-solving.
Crutchfield initiated a project on auto-instructional methods and creative
thinking for fifth and sixth graders under a grant from the Carnegie Corporation.
He obtained strong positive resuits which are summaurized by his associate,
Olton (1966), as follows: ", . . in general, children who went through the pro-
gram scored more than twice as high on the post-test as the control children . . .
This very large difference existed over a broad range of creative thinking
skills; . . ."

IMPLICATIONS FOR BASIC RESEARCH. Auto-instructional research
is usually aimed at ascertaining factors in learning efficiency and determining
to what degree each factor or variable can be varied, alone or in combination,
in order to develop optimum efficiency in learning. Some variables are func-
tions of the machines, some are functions of the program, some are functions
of the students or thefr environment, and some are functions of all four.

Such learning variables are also creative variables; i.e., the more we
learn, the more ideas our imaginations have to manipulate. This does not
mean, however, that factors which effect learning will necessarily have the
same relative effect on creative behavior and vice versa. It seems obvious.
Lowever, that while certain aspects are stressed more in creative behavior
than in learning and vice versa, the optimum situation would be a happy
balance between the two. |

It follows that research regarding creative behavior should closely
accompany auto-instructional research. Any future research which reveals
that a certain procedure has impact upon learning effectiveness should be
checked to ascertain whether it is also helpful or detrimental to creative
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development. This, of course, opens up new fields of basic recearch in crea-
tive behavior. For instance, if reading speed, eyespan, speed-of-association,

and other such factors increase retention and comprehension, this does not
necessarily mean that they also enhance creative development. When one
considers the part played by incubation in creative thinking, one realizes that
the variable "time" may bear so complex a relationship to creative thinking
that much research will be reeded on thie point. Incidentally, research has
already indicated that '"uncommonness and remoteness of response'" increase
with time, while "cleverness' has been found to be independent of time
(Christensen et al., 1957).
1
1
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II. OBJECTIVES OF THE RESEARCH

General Objective. The hypothesis tested was that scores on creative

ability tests can be significantly increased through a program developed to
present incrementally the principles and procedures of a creative problem-
solving course. As a by-product, the effect of such a program on student
attitudes toward the course was also studied. -

Specific Objectives.

(1) To reduce various creative abilities--fluency, flexibility, origi-
nality. elaboration, and sensitivity --to their manifestations in defining and
solving problems creatively. That is, using the principles and procedures of
a creative problem-solving course, creative abilities were reduced to actual
behavior which manifests these traits and abilities. In behavioristic terms,
fluency is defined as the ability to generate many responses (ideas) in response
to one discriminative stimulus (problem). Flexibility is defined as the ability
to generate many different classes of responses (ideas) in response to one dis-
criminative stimulus (problem). Originality is defined as the ability to create
a response that is statistically uncommon. Elaboration is defined as the ability
to generate many responses (details) that implement or spell out an idea which
serves as the discriminative stimulus. Sensitivity is defined as the ability to
generate many problems or challenges as responses to a situation or observa-
tion that serves as the discriminative stimulus,

(2) To devise means of immediately reinforcing any response showing
any slight tendency towards such creative behavior. Such reinforcement was
constructed so that it was not limited to only one correct response. Rather,
reinforcement was provided for any response that was considered acceptable
and met criterion standards.

(3) To conduct error-analyses and revise the program as necessary
for optimum effectiveness.

(4) To ascertain, by using experimental and control groups in a pre-
testing and post-testing design, to what degree this "optimum'' program in-
creases the students' creative behavior 28 measured by various creative
ability tests. The purpose of the control groups is to provide a base line for
differen‘iating between improvement due to the treatment effects and that due
to generil growth and practice effect.

(Y) To determine, by the use of experimental and control subjects.
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whether or not subjects receiving creative problem-solving training by pro-
grammed methods alone show increases in creative ability to the same extent
as do subjects receiving the same error-free programmed materials by
instructor-taught methods, and whether or not either or both of these groups

show a significant gain in creative ability when compared with control subjects
receiving no training,

(6) To study the attitudes toward the course of students taking the pro-
grammed version alone as compared with those receiving the programmed
material via an instructor.
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III. PROCEDURE

A Chronological Outline of the Development and Evaluation
cf the Programmed Materials

Fall, 1963

Combpletion of first set of five pilot programmed-booklets on the following
phases of the creative process: Orientation (two booklets), Observation, Mani-
pulation, and Evaluation.

A. Experimentation and error-analysis of the above with three groups:

1. Fifty day and evening students of creative problem-solving
courses at State University at Buffalo;

2. Fifteen engineers and other personnei in a value engineering
course at Sylvania Electronic Systems;

3. A volunteer Creativity Programming Committee made up of
about ten faculty of SUNY/B and several evening instructors from edu-
cation and industry.

Spring, 1964

A, Pilot testing of ubove at Sylvania, using Guilford creativity tests on
experimental and control groups. The control group received comparable
training from an instructor of creative problem-solving of Sylvania's central
staff. Although proper sampling and experimental controls were lacking, and
although rigorous statistical tests were not computed, resuits did indicate that

| ~ the post-test scores of students taking the program were approximately equiva-

lent to those of students who bad instructor-training. There was even some
indication of greater orig'inality.and sensitivity on the part of the program-
students.

B. First and second major revisions of Observation and Evaluation
booklets, based on all error-analysis and feedback mentioned above.

Summer, 1964

A. Experimentation and error-analysis on Observation and Evaluation
booklets with 250 new enrollees in Teiith Annual Creative Problem-Solving
Institute, June of 1964, plus 150 faculty and leaders at same Institute.

B. Analysis and critique of above by consultants during and after above
Institute, as well as by special group of leaders at the Institute.

Reactions were most encouraging with respect to participants' attitudes




towurd the program. These experimental materials were introduced in place

of the skilled and enthusiastic instructors who wouid stherwise have conducted
the particular sessions. In spite of this, and in spite of the fact that the par-
ticipants had not eicpected to be given any programmed materials, &7 per cent
found the experience from "acceptable' to "highly enjoyable'; only 13 per cent
found it "'distasteful” or 'very distasteful."

As to the effectiveness of the programmed instruction, 52 per cent of
the participants telt it was '"capable' or ""superb,' 33 per cent "passible, ' and
15 per cent ''poor' or "terrible.'" Sigaificant improvements were made in the
newer versions, based on the reactions and recommendations. Of course, the
comments herein refer to participants' reactions only, rather than to measured
effectiveness in improving creative ability. However, the experimenters were
much concerned with participants! attitudes “ecause of the widespread feeling
among creative problecm-solving instructors that ""you cannot program creative
bhehavior."

C. Experimentation and error-analysis on Observation booklet with
fifty students in psychology class at Cornell University. (Half were admin-
istered Revision 1, half Revision 2,)

Resuits: As to studeat preference, results were inconclusive. Each

version received comparable feedback in terms of preference of those 1

who took it at Cornell. (The same was true at the Institute.) However,

based on a post-test on a creative task given to the Cornell students,

the first experimental version appeared more effective. Hence. the

decision was made to follow that style of programming for the present

research.

D. Experimentation with Observation booklet with a group of 22 super-
visors at Headquarters, U, S. Army Tank-Automotive Center, Warren, Michigan.

Fall, 1964
Third major revision of Observation and Evaluation booklets, based on
error-analyses and feedback from 400 Institute meinbers and 50 Cornell stu-

dents. First major revision of Orientation and Manipulation bocklets; con-
struction of remaining booklets.

A. Construction of five consecutive Observation booklets and two con-
secutive Evaluation booklets.

18

T T R T N T W T BB R T i T WP Ra s T 7% T S e s 3 e e, T &= i memom s —o e — - S T T e — T Er T




B. Revamping of Manipulation booklet into six consecutive booklets,
based on experiences with Observation booklets.

C. Reconstruction of two Orientation booklets into series of-cix booklets,
based on (1) error-analyses described under Fall, 1963, on page 17, {2) exper-
ience with other booklets, and (3) feedback from about two dozen individuals.

D. Constructidn of remaining booklets to make a total of 30.

E. Experimentation and error-analysis with 25 students (SUNY/P; day
students in a creative problem-solving course).

F. Feedback from the students. This confirmed the need for the rese-
quencing of the course.

|
|
E
} Spring, 1965

f Major revision and resequencing of entire 30 booklets, based on student
|

reactions and error-analysis mentioned i E above.

A. Error-analyses of all 30 booklets on three new grcups: (1) three
paid college-étudents, (2) 15 SUNY/B day students in a creative problem-solving
course, (3) 20 college-bound high school seniors at one of Buffalo's city high
schools.

.

B. Editing and revising of booklets by staff and eight consultants, in
preparation for testing of the experimental hypotheses. Special attention was
paid to necessary changes in timing so as to allow the slower students to com-
plete the basic material in a single class period, yet to provide enough supple-
mentary exercises to challenge the faster ones for the entire period. The
booklets were thus designed so that each student could ''stretch'" his imagination
for a full 40 minutes on each one. This is important because the course is con-
cerned with relative gains of each individual. There are no absolute standards
against which he is measured.

Summer, 1965
Preparation for major experimental evaluation of finished booklets.
A. Restructuring of 30 booklets into 26 course sessions. Some booklets

were combined as a result of the last error-analyses. The final set includes 28 |

booklets for the 26 sessions. (Two booklets each--a Part A and a Paxt B--are

designed for two particular sessions--thus 28 booklets instead of 26.)
B. Printing and preparation of the final booklets,
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Fall, 1965

A. Setting up matched experimental and control groups from 1,086
volunteers for the final experiment. Six academic high schools in the Buffalo
Public Schools were included in the major experiment; the remaining two aca-
demic high schools were used for additional pilot-experimentation.

B. Conducting pre-testing, experimental courses, and post-testing.

C. Computing reliability of scorers.

D. Scoring of tests.

E. Revision of beoklets into two additional forms: (1) a "long-form,"
which provides all ""convergent" responses but leaves blanks for all '"divergent"
responses; (2) a "'no-response' form, which leaves blanks for all responses as
did the original set, but which does not provide the printed response as rein-
forcement.

F. Preparations for the control students of the present experiment to
take the course in the spring as they had been promised. The different types
of program-format (described in E above) were then available for pilot-experi-
mentation in the spring classes. Thus preliminary evaluations will be possible
of the relative effectiveness and student -preferences of different booklet-formats,
as well as of different modes of instructor-involvement with the presentation of
the materials.

G. Compietion of another error;-analysis, on the booklets used by the
experimental students. Even though all of the booklets had been thoroughly
error-analyzed before, minor modifications were suggested by the feedback
from the large group of students who took the programs. All of theee changes
were incorporated into the revised copies prepared for the spring classes.

H. Preparation of a final questionnaire to obtain thorough feedback on
student reactions. Seasion-by-session feedback had also been obtained through
brief questionnaires in each of the booklets.

A. Analysis of results of major experiment.
B. Pilot-experimentation in all eight schools with respect to the three

types of booklets and with respect to different modes of teacher-involvement in
the learning process.
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IV. THE EXPERIMENTAL METHOD

THE GROUPS:

! Program 1
Control ! Program Alone Instructor-Presented
62 subjects l 62 subjects 62 subjects

These three groups (randqmly selected from 1,086 who requested to be included
in the e:cperimentz) were matched on the basis of the Lorge-Thoradike I. Q.
Students eligible for the experiment were seniors who intended to continue their
formal education after graduation. The majority of those eligible volunteered
for the experiment. All were students in the eight academic high schools of the
Buifalo Public Schools.

In order to increase the accuracy of the matching and to insure an ade-
quate number of subjects for each group, as well as to provide the additional
"in-school" control groups explained later in the report, the initial number of
subjects that was selected and tested was 335. Students with ten or more
absences per semester in the previous year were excluded as poor risks, ex-
cept in a few cases wlere subjects with one or two extra absences were necded
for better matching of greaps.

Took course in spring Took course in fall of Took course in fall of
of 19663 19653 19653

Tested at beginning and Tested at beginning and! Tested at beginning and
end of fall, 1965; i.e., end of fall, 1965. end of fall, 1965.

both pre- and post-

tests given before taking
course.

PRE-TESTING: One week--two full periods--was used for the battery of 11

1Instructors presented in conventional fashion exactly the same material
as in the incremental program, with no deviations being allowed. This worked
a hardship on instructors, but made possible a more controlled experimental
comparison., Students had the opportunity to interact on all divergent responses
rather than merely to write their ideas as did those taking the program alone.

2The. manner in which volunteers were obtained is described in Appendix D.

3()ne quarter unit of high-school credit was given.
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psychological pre-tests for all three groups.

All testing wae divorced from instructing; i.e., the instructor or pro-

gram-proctor for an experimental section never tested his own class. Each
tester introduced the pre-tests with the following instructions:

read:

I am of the staff of the Creative
Education Office. This is "blast-oif"" hour for the very significant
experiment of which you are now an important part.

As was explained to you in the earlier material you read,
the tests you will now take will have nothing to do with your grades
or school records. They wili not be shown to your teachers or
administratecrs. However, they are an important part of the re-
search project in which ycu are participating.

I think you will find interes*ing what you are asked to do.
Sometimes the nature of the task may seem strange or silly.
Nevertheless, please cooperate to the fullest extent inasmuch &s
everything you are asked to do is highly significant, Do the very
best you can on each test.

Jefore the second period of pre-icating, the following instructions were

These tests, like the lazt ones, will not be used other than
for research purposes. No individual scores or papers will be
shown to anyone other than the University research staff, who
will be identifying your papers by a number rather than a name.

Thls snccd set of tests are as vitally important as those
you took egriier. Agaln you may find some parts of the test un-
usuval or strange; but pisase cooperate fully inasmuch as every-
thing you are asked to do is highly significant, Do your very best
on each test.

TREATMENT:

; Program
Control i Program Alone Instructor-Presented

None 13 weeks=~two periods per week-=for course.
Students were assigned to olasses, in their own
high schools, during their study periods. Each
olass met twice a week during the entire so-
maester. There was no required outside work.
See Appendix F for further information re the
aourse oontent,

One week=-two full periada--was used for the battery of 11

pgvohologiga.l pc;-t-ta-ta for all three groups,

The schedule of testing was so arranged that for each seotion, the same

tecter who conducted the pre-testing was assigned to carry out the post-testing.
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Before the post-tests, these instructions were given:

Please print your name and homeroom number on the outside
flap of the envelope. Do not put your name on any test paper. I was
with you a semester ago for '"blast-off"" on the very significant ex-
periment of which you are a part. We might call the testing you will
now undergo the crucial ''recovery' phase of this experiment.

As explained earlier, the tests you will now take will have
nothing to do with your grades or school records. They will not be
shown to your teachers or administrators. However, they are an
important part of the research project in which you are participating.

All of you are subjects in an experiment designed to measure
changes which may have occurred in your thinking as a result of all
your course work this semester. '

During today's period you will be given the post-test, con-
sisting of a series of tests similar to the ones given the first time.

It is crucial to discover whether those who haven't yet taken
the creative thinking course can increase their scores on these
tests as much as or more than those who did take the training last
term. Otherwise, we will never know how effective the course
actually is, and how worthwhile it is to offer it to students in high
school generally. Therefore, you are providing data as important
to the future of education as the astronauts' deta was to the future
of space exploration.

If you would like to have a summary of the general results
of this experiment when it becomes available, put your home
address on the envelope of tests. Individual test results will not
be included in the summary--only conclusions based on group
averages.

I think you will find interesting what you are asked to do.
Sometimes the nature of the task may seem strange or silly.
Nevertheless, please cooperate to the fullest extent inasmuch as
everything you are asked to do is highly significant. Do the very
best you can on each test.

In the tests you wiii ncw take, you may use any appro-
priate answers which you may have used before and/or any new
answers. The important point is to get as high a score as pos-
sible on the present test.

Be sure you have ready a pen or pencil and your test en-
velope only. No other notes or materials msay be used during
these final tests.

The second period of post-testing was introduced as follows:

These tests, like the last ones, will not be used other than
for research purposes. No individual scores or papers will be
shown to anyone other than the University research staff, who will
be identifying your papers by a number rather than a name.

This second set of tests are as vitally important as those
you took earlier. Again you may find some parts of the test un-
usual or strange; but please cooperate fully inasmuch as everything
you are asked to do is highly significant. Do your very best on each
test.
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POST-TESTING (continued):

| Program
Control Program Alone Ingtructor-Presented

Tests determined to what | Tests determined degree | Tests determined degree

extent creative behavior to which the creative to which the creative
increased without any behaviur increased due behavior increased duz “
training in creative to training in which the to training in which the
problem-solving. studznts used only the students were taught by
programmed books. instructors who pre-

sented the materials in
the programmed books.

Both these groups were given an extensive ques-
tionnaire at the end of the course to assess their
attitudes toward the experience.

SCHOOL TYPES:

Program
Control Program Alcne Instructor-Presented

School #1 School #2 School #3 School #4 School #5 School #6

Typel Type I Typel Type I Typel Type
31 students 31 studente | 31 students 31 students 31 students 31 students

Schools were assigned to Type I or Type II as a result of ratings by a
panel of three professional members of the experimental staff. Schools were
rated on the extent to which both the school and the neighborhood show an aca-
demic emphasis and an interest in education as a whole, including cultural and
enrichment opportunities. Type I schools were rated higher in this regard
than Type I schools. Within each type, the schools were randomly assigned to
the thrze different treatments.

Type I schools were very similar to one another. However, the Type
II schools were less homogeneous. Hence the comparisons among Type I

schocls are more valid. However, there was only one test among the 11 in
which there proved to be a consistent effect of school type on treatment means.
Therefore, the Type I data are, in effect, a replication of the Type I data.




IN-SCHOOL CONTROLS:

\ Six different schoolsl were used to prevent contamination, {.e., to
eliminsie discussion between groups, and to minimize possible replication
ercor. However, additional '"'in-school" control groups were also used for
comparison purposes. Since there turned out to be no evidence of contamina-
tion, the results to be reported include these '"within-school" comparisons.

Thus, in addition to the control students mentioned above in the two
separate ""control" schools, the "in-school" control groups served as a
"double-check" in the experiment. The fact that, as will be shown later.
both the "outside -school controls' and the "in-school controls' gained, in
general, significantly less than did the experimental (trained) students, in-
creases the confidence that may be placed in the results of the experiment, -

particular school are even more certain to be equally inatched with "in-the-
same-school’! controls than with their control subjects in other schools.

SCORING:

All measures were scored by two independent raters. Protocols were
coded so that no rater was aware of what type of subject or school he was
rating.

Pearson correlation coefficients between the scores of these raters
were computed for all ability measures. Computations were based on a ran-
domly selected sample of 50 subjects, after each rater had done an initial
group of 50. In post-tests, whenever alternate forms were used and the
raters were already trained and experienced, a random sample of 35 protocols
was used for computation of reliability. Correlations are shown on the next

!

I

|

|

L This is especially reassuring inasmuch as the experimental subjects in a
page.

All test measures were scored in accordance with standard scoring
! instructions provided by the various authors of the tests.

1Six schools are needed for the type of experimental design used.
However, all eight academic high schools were used 8o as to provide equiva-
ient opportunity to all college-bound students. The data from the extra two
schools are being used for additional studies. Likewise, the data provided
in the spring (as a result of the course offerings then to all control subjects)
will be used for further studies regarding a variety of methods of presenting
the course.
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Reliability of Scoring

Test
Associational Fluency .94
Other Uses-Quantity © .99
Consequences-Total ' .97
Product Improvement-Toy Dog-Fluency 1.00
Product Improvement-Toy Monkey-Fluency 1.00
Alternate Uses .96
Product Improvement-Toy Dog-Flexibility .82
Product Improvement-Toy Monkey-Flexibility .74
Consequences-Remote .68
Product Improvement-Toy Dog-Originality .78
Product Improvement-Toy Monkey-Originality .81
Planning Elaboration-Part A .88
Planning Elaboration-Part B .99
Apparatus-Items 1-9 .80
Apparatus-Items 10-18 .78

Guilford Measures. In order to allow for a wider range of testing, ab-
wreviated forms of four of the Guilford tests were used. The experimenters
were informed by J. P. Guilford's offices that the reliability of the tests was
not seriously impaired by shortening them as follows:

Apparatus -- Items 1-9 for pre-test, 10-18 for post-test

Planning Elaboration -- Part A for pre-test, Part B for post-test

Alternate Uses -- Part I and II only (same for pre and post)

Consequences1 -- Items 1-3 only (same for pre and post)

1In Guilford's Consequences test the total score was used for fluency in-
stead of the obvious score. This was done for the following reason: After
creativity training, subjects tend to give relatively more of the "remote" re-
sponses (originality) and relatively fewer of the "obvious' ones (fluency).
Therefore, if fluency of ideas were computed by counting only the number of
""obvious' ones, it would appear that a subject's fluency decreases as a re-
sult of training. When summing the two scores, however, the total score
almost invariably increases. For example, suppose a subject gave two ob-
vious ideas and five remote ones in his pre-test (total - 7), but gave one
obvious idea and ten remote ones in the post-test (total - 11). In Guilford's
scoring system the subject would have increased in originality but decreased
in fluency. In relation to other tyres of fluency tests, however, he has in-
creased his fluency as well as his originality; for other tests used to measure
fluency in the experiment derive these fluency scores from the totals.

In conversations with the investigator, Guilford recommended caution
in interpreting the 'total" score (on his factor-analyzed test) as a pure fluency
score, inasmuch as there is the strong impact of the originality factor being
reflected in the total. The Consequences Total as a fluency measure, however,

seems to provide essentially the same results in the present experiment as do
the other fluency tests.




)
»

It had been intended to use items 6-8 of the Consequences test for ihe
vost-testing. However, because of the difficulty of obtaining a sufficiently high
interrater-reliability in the pre-tests, it was decided to repeat the same three
items with which the raters were already familiar.

The fifth Guilford test, Associational Fluency, was used in its complete
form, since the experimenters were informed that shortening this particular
test does cut down considerably on reliability.

The Product Improvement T«East1 (Torrance, 1962) was given last in the

battery. The Toy Dog form was used for pre-tests, with the Toy Monkey being
given as the alternate post-test form. A five-minute time limit was given in

the pre-tests. For the post-tests, students were again told they would have

five-minutes time. However, when the five minutes were up, they were then
told to draw a line under the last idea listed, and fo continue for another five
minutes. Then, at the end of the second five minutes, they were told to draw

| a line again and tc continue for a final two minutes. Thus the original five

data from the additional five-minute and two-minute periods of the post-test
are available for further analysis, and wiil be studied later with respect to
"extended effort' effects. This will follow up eariier studies of this nature
(Parnes, 1961).

AC Test of Creative Ability. Only one item from Part V of the AC
Test was employed because of the time limitation (listing all possible uses

minutes of data was available for analysis as comparable post-test data. The
for a wire coat hanger). This item only had been used in several previous
| studies (Meadow and Parnes, 1959; Parnes and Meadow, 1959; Meadow,
Parnes and Reese, 1959: Parnes and Meadow, 1960; Parnes, 1961).

California Psychological Inventory. The CPI Dominance Scale was

scored according to standard iustructions provided by Gough2 (1957).

1'I‘he Product Improvement test can be scored for filuency, flexibility,
originality and elaboration. Because of the lengthy scoring-time involved, it
had been intended to rate the protocols only on the first two measures. It
became possible, however, to complete scoring on "originality' as well. It
, is interded to score the tests later on "elaboration" and to analyze the addi-
tional data thus derived.

2We wish to thank Harrison Gough for providing the individual-item
key for the scale used. We also wish to express acknowledgement to the Con-
sulting Psychologists Press, Inc., Palo Alto, California, for permission to
use the scule. :
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Intercorrel..tions among the Pre-Test Scores on the various tests and

among the Pre-Test to Post-Test Gain Scores are given in Tables 1 to 6 in
- Appendix 1. Correlations of thes~ scores with IQ and sex of subjects are also
given. In general, neither IQ nor sex was importantly correlated with the test

scores.
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V. FINDINGS

The results of the tests will be summarized in Part A, and then presented

with detailed statistical analyses in Part B. Part C will present an analysis of

student reactions.

A. SUMMARY

The experimental students, on almost every test, made greater gains

than did the control students.

In almost all of the measures, the gains of the

instructor-taught programmed-groups were significantly superior to that of

both control groups.

In the case of the groups who took the program alone, the

students were significantly superior to the control students in gains on most

tests, but not to as large a degree.

In other words, the instructor-taught

groups tended to be more markedly and consistently superior to the control

groups than did the students who had the program without an instructor.

Fluency Flexibility Originality Elaboration Sensitivity
ability to ability to ability to ability to ability to
generate generate generate implement sense prob-
many simi- ideas out- statistically- or spell out lems; i.e.,
lar ideas: side of uncommon ideas; i.e., in thinking
i.e., in usual cate- responses: in paper of improve-
thinking up gory and in i.e., in clip uses, ments for a
uses for a man; cate- paper clip an example paper clip,
paper clip, gories: i.e., uses, an is: use as an example
examples irn thinking example a tie clasp, is to rubber-
are: clip up uses for is: a race gold plate ize the wire
money to- a paper track for it, add wire to give it a
gether, clip, cex- fleas. initials and firmer grip
clip tie to amples are: sell for (sensitivity
shirt, clip connect dry- $2.98. to the prob-
name-plate cell batteries, lem of papers

to po.ket.

Qualities of Creative Behavior Measured

clean pipe,
shoot from
rubber band,
etc.

The most clear-cut effects of the training
were on Flexibility and Elaboration.

Instructor-taught :» Program-Alone > both

Controls.

slipping out
of their
paper clips).
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Fluency Flexibility Originality Elaboration Sensitivity

The next most clear-cut effects of the
training were on Fluency and Originality.

Instructor-taught :- Program-Alone > hoth
Controls.

Another test of originality, mentioned
earlier, has not yet been statistically
analyzed. This is the test concerning the
effects of extended effort upon originality.
From a preliminary analysis of the data on
this additional test, the effects appear to be
even more strongly in favor of all experi-
mental students than were the effects of the
originality tests summarized above.

The least
clear-ut
effect of
the training
was on
Sensitivity.

Instructor-
taught =
Program-
Alone =
both Con-
trols.

The ability to think of improvements for commor objects was illusirated
earlier as a measure of sensitivity. 'Improvement'" exercises were used con-
stantly throughout the course (different ones, naturally, from the items in the
test). It is surprising to the investigators that this ''sensitivity" gain was the
smallest. From examining the results of periodic exercises throughout the
course, it is apparent that the experimental subjects should have been able to
to much better than taey did on this test. As a matter of fact, in the students'
questionnaires, almost half of thein reported perceived gains in sensitivity at
the high end of ihe scale. Inasmuch as students had complained frequently
during the course about the repeated emphasis on improving common objects,
it may be that they were poorly m;)tivated for that particular test. Further
study is thus indicated on this factor.

One personality factor was measured, in addition to the abilities dis-
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cussed above. This was the "dominance'" trait, on which increases had been
reported in an carlier investigation with older subjects in day and evening
college classes (Mcadow and Parnes, 1959). No changes were observed on
this measure in any of the experimental or control groups.

In general, results were similar for both types of schools studied. The
school-type made a consistent difference on gains on only one test--Associational
Fluency--a test of the abhility to list words that bear some relation to a given word.
In this test, results were ambiguous. Where there were any differences, these
differences were always in favor of the experimental students. However, in
some comparisons there was no difference between experimental and control
students on this test.

B. DETAILED STATISTICAL ANALYSES OF DATA
The pre-test data were analyzed in order to ascertain whether the School

Types differed initially, whether the schools within each Type differed initially,
and whether the groups within each Experimental school differed initially. (It
might be noted that the third kind of difference would represent sampling error,
since the subjects were assigned to the Experimental and In-the-Same-School
Control groups in a random manner.) The logic of the experiment required tae
use of three separate analyses, each with a two-by-three factorial design. n
each analysis the factors were School Types, with two levels, and Groups, with
three levels. In ''Run A" the Program-Alone, With-Instructor, and Control
School groups we:e compared; in '"Run B'" the Program-Alone, Program-School
Control, and Control School groups were compared; and in "Run C'" the With-
Instructor, Instructer-School Control, and Control School groups were com- '
pared. (The Program-School Control groups were in the same schools as the
Program-Alone groups; and the Instructor-School Control groups were in the
same schools as the With-Instructor groups.) School Types I and II were re-
presented in all three analyses. Each "run" tested differences between School
Types and differences among schools within Types. Runs B and C also tested
differences between groups within schools (¢.g., Program-Alone group versus
Program-School Control group).

Tabie 1 gives the cell frequencies (group sizes) for the analyses of
variance and covariance, and shows how 31 subjects were obtained in each of
the major groups. The analyses of variance and covariance require equal
numbers of subjects in corresponding groups in the two School Types. The

31




-(Ax9338q UT 1S9) 15B] SBM SOS() 12430) dw) Suy)ss) IqeleAr JOo uorjEIIdxa Jo asnedsq 1SO] Eled

(*spT *d ‘9cel “Isinbpul 9ag) “‘(susawr dnoal) j09fgqns sNoSI3II0N) SUO SIPN[OU] 2

q

¥ 0 0 0 0 0 0 e1 I 0 sas(] a8Y310
s8] IO
0 4 (A 0 e T 0 L T 0 1dooxo 183 TIV
sjoafgng paniwQ
Jo JaquinN
23 %! ol (1] £ qt® 31 LT o1 1§35 ses() J9Y30

S9Ss() J°
1£4 21 1£5 o1 X5 1£3 21 A (1] 1£5 1dooxo mwmsﬂ%
T[oouds | oauo) | *Isuj | oxuod | duoly [o0Ydss | toxjuo) ! <3suy | [0JIUO0D ; SUOIVY 9218 oE&mw

[oxuo) | jooyos | -UNMm | fooydg | --3cad [oamo) | ooyss | -uitm | foouos | --3oad
- ysuy - *Scad - *3su] - -8oad
sTooyog II 3dAL sfooyos I ad4g,

9OUBLIBAO) pUR SOUBLIBA JO SISATeuy 10J sazI§ aduies

T 91qelL

32

A

:
3
1
£
b
‘
L

TR AT TR




numbers of available subjects were examined, and the numbers to be omitted

were determined in such a way that the numbers retained were maximized

within the imposed restriction. Insofar as possible, subjects to be omitted
were selected on the basis of some kind of '"contamination, "' such as having an
, : excessive number of absences from school, having an Otis IQ score instead of
| a Lorge~Thorndike IQ score, or having taken the tests in an unusual way--for
} example, because of being absent on the scheduled testing day. (In no cases
were test data examined in making the selection.} When necessary, additional
| subjects were omitted by selection from a table of random numbers.
| Table 2 presents the mean pre-iest scores of the various groups, and
: Table 3 summarizes the analyses of variance of the pre-test data. As can be

; seen in Table 3, the School Types by Groups interaction was statistically sig-

‘ nificant in almost every "run." The interactions indicate that there were dif-
ferences among schools within each School Type, and that the directions of
difference were not the same in both School Types. The differences were
fairly large, as can be seen by ingpection of Table Z.

|

|

|

| Because the magnitudes of the differences among the groups on the
pre-tests were fairly large, the post-test data were analyzed by means of
analysis of covariance techniques. Three runs were used, with the same
comparisons as in the three pre-test runs. The means of the adjusted post-
test scores are presented in Table 4. (The means of the raw post-test scores
and the means of the adjusted post-test scores from each separate run are
given in Tables 7 and 8 in Appendix I.) In general, the With-Instructor groups
had higher adjusted post-test means than the Program-Alone groups and hoth
control groups (i.e., the Instructor-School Control and Control School groups).
With somewhat less consistency, the Program-Alone giroups were superior to

the corresponding control groups (i. e., the Program-School Ccatrol and Con-

trol School groups).

The results of the analyses of covariance are summarized in Table 5.

The Run A analyses, comparing the Program-Alone, With-Instructor, and

Control School groups, indicated that the main effect of Groups was sigrificant

on every test of creativity but was not significant on the personality test (C. P. 1.

Dominance). The School Types by Groups interaction was not significant ex-

cept in the three runs on Associational Fluency and in Run C on Other Uses.

Tables 6 and 7 summarize the results of t tests comparing individual
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groups, a_nd Table 8 summarizes the interpretations of the outcomes of these
tests. Iir{ Tables 6 and 7, a negative value of t means that the second group
listed in the row had a greater mean than the first group, and a positive value
means that the first group had the greater mean. Table 6 suminarizes com-
parisons of the separate groups in each run in which the main cffect of Groups
was significant and the School Types by Groups interaction was non-significant.
' These comparisons showed that the Instructor-School Control groups were not
significantly different from the Control School groups in any of these runs; and
the Program-School Control was significantly different from the Control School
group only in Run B on Product Improvement Originality. The With-Insiructor
group was significantly superior to the Control ._:hool group on all ability tests.
The With-Instructor group was also superior to the Instructor-School Control
group on all of these tests, significantly so on all but the Apparatus test. The
Program-Alone group was superior to the Control School group on all ability
tests, and the difference was significant on all tests except Consequences
Remote. The Program-Alone group was also superior to the Program-School
Control group on all ability tests, significantly so on all except Apparatus,
Consequences Remote, and Consequences Total. The With-Instructor group
was significanilr superior to the Program-Alone group on Planning Elabora-
tions, Consequences Total, and Product Improvement Fluency and Flexibility,
but was not significantly different from the Program-Alone group on Alternate
Uses, Apparatus, Product Improvement Originality, and Consequences Remote.
On the two tests on which there was a significant School Types by Groups
interaction, the groups were compared separately within each School Type.
These comparisons are summarized in Table 7. In general, differences were
more often significant in the Type II schools than in the Type I schools. In the
Type I schools on Associational Fluency, the Program-Aloxe group was sig-
nificantly superior to the With-Instructor group and the Program-School Con-
trol group, and was superior to the Control School group at the . 10 level of
significance. No other_ uifferences approached significance. In the Type I
schools on Associational Fluency, the pattern of results was essentially the
same as for the tosts on which the interaction was not significant, except that
the Program-Alone group was not significantly diffevent from the Program-
School Ccatrol group, which in turn was significantly superior to the Control
School group.

40




Test

Table 8

Summary of Results of Analyses
of Covariance and t Tests

Significant
Effects

Interpretation of Significant Effects

Assoc. Fluency

A
G (- 001), Gx S(. 005)

B
G(.001), GxS(.05)

C
G (- 05), Gx S(. 005)

Type I Scheols: Prog. -Alone > With-
Inst. and > Control School {.19);
With-Inst. = Control School.

Type I Schools: With-Inst. = Prog. -
Alone; both > Control School.

Type I Schools: Prog. -Alone > Prog. -
Scheol Control; neither diff. from
Control School.

Type II Schools: Prog. -Alone = Prog. -
School Control; both > Control School.

Type I Schools: no sig. diffs. among
With. -Inst., Inst.-School Control,
& Centrol Schocl.

Type II Schools: With-Inst. > Inst. -
School Control & Control School;
Control gps. =.

Other Uses

A
G (. 001)

B
G (. 001)

C
G (. 001), GxS (. 025)

With-Inst. > Prog. -Alone > Control
School.

Prog. -Alone > Prog. -School Control
& Control School; Control School
> Prog. -School Control at . 10 level.

Type I Schools: With-Inst. > Inst. -
School Control, but not diff. from
Control School; Control gps. =.

Type II Schools: With-Inst. > Inst. -
School Control & Control School;
Control gps. =.

| Conseq. Total

A
G (. 001)

B
G (. 025)

C
G (- 001)

41

With-Inst. > Prog. -Alone > Control
School.

Prog. -Alone > Control School; Prog. -

School Control = Prog. -Alone &
Control School.

With-Inst. > Inst. -School Control &
Control School; Control gps. =.

(Continued on Page 4laj




Table 8 (continued)

Significant
Test Effects Interpretation of Significant Effects
A
P.1. Fluency G (. 001) With-Inst. > Prog. ~Alone > Control
School.
B
G (. 05) Prog. ~Alcne > Prog. -School Control;
Control School = Prog. -Alone &
Prog. -School Control.
C
G (.001) With-Inst. > Inst. -School Control &
Control School; Control gps. =.
A
Alt. Uses G(.001) With-Inst. = Prog. -Alone; both >
Control School.
B
G (.001) Prog. -Alone > Prog. -School Contrel
& Control School; Control gns. =.
C
G (. 001) With-Inst. > Inst. -School Control &
Controi School; Control gps. =.
A
P.I. Flexibility G (.001) With-Inst- > Prog. ~Alone >> Control
' School.
B
G ¢.001) Prog. -Alone > Prog. -School Control
& Control School; Control gps. =.
C
G (.001) With-Inst. > Inst. -=School Control &
Control Schoel; Control gps. =.
A
Conseq. Remote G (. 05) With-Inst. > Control School; Preg. -
Alone = With-Inst. & Control School.
B

No sig. effects

No sig. diffs. among Prog. ~Alone,
Prog. -School Control, & Control
School.

C
G (.01) With-Inst. > Inst. -School Control &
Control School; Control gps. =.
A ' |
P.1. Originality G (. 005) With-Inst. = Prog. -Alone > Control
School.
B
G (. 001) Prog. -Alone > Control School >
Prog. -School Control
C
G (.001) With-Inst. > Control School = Inst. -

School Control.

4la (Continued on Page 41b)




Table 8 (continued)

Significant |
Test Effects Interpretation of Significant Effects
A
Planning lab. G (. 001) With-Inst. > Prog.-Alone > Control
School.
B
G (. 005) Prog. -Alone > Prog. ~School Control
& Control School; Control gps. =.
C
G (. 601) With-Inst. > Inst. -School Control &
Control School; Control gps. =.
A
Apparatus G (. 025) With-Inst. = Prog. -Alone; both >
Control School.
B
G (. 05) No sig. diffs. among Prog. -Alone,
Prog. -School Control, & Control
School (but Prog. -Alone > Control
School at .10 level).
C
G (. 025) With-Inst. > Control School; Inst. -
School Control = With-Inst. &
Control School.
A’ B’ C
C.P.I. Dominance | No sig. effects No sig. diffs. among With-Inst.,

G = Group
S = School Type
"Nyt =

better than (sig.)

Prog. -Alone, Conirol School, &
the Prog. -School & Inst. -School
Controls.

41b




On Other Uses, the interaction was significant only in Run C, and as
shown in Table 7, there was no discrepancy between the comparison of the
Wiih-Instructor and Control School groups based on Run A and the comparisons
of these groups based on Run C. The inte ~action in Run C apparently resulted
primarily from a difference between the School Types in the comparison of the
With-Instructor and Instructor-School Control groups. The difference between
these groups was significant only in the Type I schools.

In summary, the pattern of results on the various tests of creative
ahility permits the generalization that the With-Instructor groups were superior
to the Program-Alone groups and to both Control groups; and the Program-Alone
groups were superior to both Control groups. The tests most representative of
this outcome were Planning Elaboratien, Product Improvement Fluency, and
Product Improvement Flexibility: and Alternate Uses, Other Uses, Product
Improvement Originality, and Consequences Total gave cssentially the same
pattern of results. Associationai Flueney yielded different results in the two
School.Types. On this test the experimental treatments were more effective
in the Type II schools than in the Type 1 schools. The Consequences Remote
test showed results that were partly consistent with the generally obtained
pattern, since the With-Instructor group was significantly superior to the
Control groups on this test. On the Apparatus test, the Experimental groups
were not sigaificantly different from each other, nor from their respective
In-the-Same-School Controls, but each was sigrincaenily superior to the Con-

trol School group.

C. ANALYSIS OF STUDENT REACTIONS

Regarding students' own reactions to the course, the analysis on pages

14 to 52 presents reactions of the students who took the program without an
instructor as compared with those who had an instructor-taught programmed
course. It is interesting to note that, even though the instructor-taught stu-
dents found the course more interesting and ielt they gained more from it, both
groups, in their total comments, appeared to report equal application of what
they had learned and seemed to feel they would apply it equally well in the futurc.
Statements 32 and 36 in the analysis are particularly interesting. Re-
garding number 32, 59.7 per cent of the Program-Alone siudents expected
something of the course which didn't materialize, while this was quite dis-
similar for the With-Instructor students. The "something® that didn't materi-

12

el




alize was the class discussion with an instructor. This was mentioned re-
peatedly in the comments. (Note also number 41 in the analysis.]) Evidently
the Program-Alone students had all hoped (and perhaps assumed), when volun-
teering, that they would end up in an instructor-taught class. As to number 36,
it appears that the With-Instructor student~ are not in as much need for "pro-
gress-fcedback" as are the Program-Alone subjecis. The Program-Alone
subjects reported more encouragament from the feedback on the periodic five-
minute test-exercises than did the students with an instructor even though the
latter made grecater progress on the exercises!

Hundreds of pages of comments by the students have been amassed as
a result of three sources of "open-ended" feedback f*om the experimental
siudents: (1) the "comment' sections and open-ended questions in the final
questionnaire (see complete form in Appendix G); (2) session-by-session
"reaction' questionnaires completed by all students at the end of each: of the
26 sessions; (3) one-page summaries by all students <f thour overall reastions
to the course at approximately one-third and two-third intervals through the
course. All of this material is being studied further by various members of
the staff. A counselor's summary-interpretation of (2) above is provided in
Appendix A.

Much of the iotal faeCback is reflected in the analysis on the following
pages. However, a great deal of further insight is provided by a study of the
written reactions. It is hoped that this may he further summarized and inter-
preted in the future.

A study of the data on the following pages indicates that the students
were quite candid in their reactions. The questionnaire was intentionally
designed so that the most favorazble response to each question comes last.
Thus any tende.. y toward checking the first response thai one reads would
serve to reduce the benefits reported rather than to increase them.

! pdditional questions were included for those students taking the pro-
gramimed course without an instructor. A summary of their added responses
is shown as statements 37 to 51 on pages 52 to 54.
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i ANALYSIS OF STUDENT REACTIONS
The following directive was given to the participating students:

IMPORTANT: This course was an educational experi-
ment. Many other students in the future will be affected by
decisions that will be based on your reactions as the first
"test pilots' of the present course. Therefore, your answers
and comments on this questionnaire are highly significant.
Please read each question carefully, and give serious thought
to your answers and comments. Be completely frank in your
appraisal. No one at your school will see these papers; only
the research staff at the University will work with the ques-
tionnaires. Furthermore, your answers and comments will
in no way affect you grade. All students who have been
asked to fill out this questionnaire have received an "S" grade
already for the course.

Please circle one reaction in each multiple-choice
statement, and provide as much information as pessible for
each item.

{ The students responded to the statements as indicated below. The fig-

| ures represent parcentages based on the total number of students in each group
ﬁ (generally 62+ 62, or a total of 124 in ali, although in a few cases not every
student responded to a particular question).

1. Items Concerned with Perceived Gain

Statement 1 - I find myself more observant than before the course.

good great

not at all  very little somewhat deal deal

Programmed students 1.6 11.3 53.2 25.8 8.1
Instructed students 0.0 4.7 48.4 29.7 17.2
All students 0. 7.9 50.8 7.8 12.7

Statement 2 - I find myself more open-minded to ideas of others than
before the course.

)

goodl great
not at all  very little somewhat deal deal

Programned students 16.1 19.4 29.0 24.2 11.3
Instructed students .0 3.2 36.5 47.6 12.7
Ail students 8.0 11.2 32.8 36.0 12.0




Statement 3 - I find that I am more prone to try different approaches to

doing something or to attacking a problem than before the
course.

not
no Idoubt it necessarily probably definitely

Programmed students 0.0 3.3 18.3 43.3 35.0
Instructed students 1.6 0.0 14.3 39.7 44.4
All students 0.8 1.6 16.3 41.5 39.8

Statement 4 - I find I tend to take more factors into consideration in
making decisions than before the course.

not
no Idoubt it necessarily probably dfinitely

Programmed students 4.7 9.4 10.9 40.6 34.4
Instructed students 0.0 1.6 8.1 35.5 54.8
All students 2.4 5.6 9.5 38.1 44.4

Statement 5 - I find myself more self-confident than befure the course.

good great
not at all  very little somewaat deal deal
Programmed students 21.0 21.0 33.9 21.¢ 3.2
Instructed students 5.8 19.7 47.5 21.3 1.6
All students 15.4 29.3 40.7 21.1 2.4

Statement 6 ~ I find myself a more active warticipant in discussions than
before the course.

good great

not at all very liitle somewhat deal deal
Programmed students 33.9 19.4 27.4 12.9 6.5
Instiucted students 12.9 22.6 48.4 12.9 3.2
All students 23.4 21.0 37.9 12.9 4.8

Statement 7 - I find myself more inquisitive then before the course.

good great
not at all  very little somewhat deal deal
Programmed students 13.3 31.7 31.7 20.0 3.3
Instructed stndents 3.2 12.7 38.1 38.1 7.9
All students 8.1 22.0 35.0 29.3 5.7
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Statement 8 - I find since taking the course that I tend to exert more
effort in mental tasks rather than quitting so socn.
Ido~'t
no I doubt it know I think so  definitely

Programmed students 7.9 6.3 23.8 39.7 22.2
Instructed students 3.2 1.6 19.4 40. 3 35.5
All students 5.6 4.0 21.6 40.0 28.8

Statement 9 - I find myself more aware of problems and challenges than
before the course.

good great
not at all very little somewhat deal deal

Programmed students 12.5 12.5 34.4 28.1 12.5
Instructed students 1.6 14.3 30.2 39.7 14.3
All students 7.1 13.4 32.3 &3.9 13.4

Statement 10 - I find myseif better able to cope with problems than
before the course.

good great
not at all very little somewhat deal deal

Programmead students 7.8 15.6 39.1 28.1 9.4
Instructed students 0.0 9.7 30.6 48.4 11.3
All students . 40 12.7 34.9 33.1 10.3

Statement 11 - I find I am better able to think up effective ideas than
before the course.

good great
not at all  very little somewhat  deal deal
Programmed students 3.2 9.7 43.5 30.6 12.9
Instructed students 1.6 6.5 32.3 38.7  21.0 !
All students 2.4 8.1 37.9 34.7 16.9

Stitament 12 - I find I am better able to evalvate my ideas than before
the course. |

good great

not at all  very little somewhat deal deal

Programr - students 4.8 16.1 35.5 35.5 8.1
Instructec ‘udents 0.0 3.2 35.5 40.3 21.0
All s ‘ents 2.4 9.7 35.5 37.9 14.5
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Statement 13 - I find I am better able to develop my ideas and put them
. to use than before the course.

good great

not at all very little somewhat deal deal

| Programmed students 3.3 20.0 38.3 30.0 8.3
‘; Instructed students 6.7 8.3 38.3 36.7 10.0

L)

14.2 38.3 33.3 9.2

(1]

L All stucdents

2. Items Concerned with PRESENT Application

Statement 14 - I have found the course helpful in my school studies.

good great

not at all very little somewhat deal deal
Programmed students 18.8 26.6 35.9 7.8 10.9
Instructed students 16.1 33.9 32.3 6.5 11.3
All students 17.5 30.2 34.1 7.1 11.1

Statement 15 - I found the course helpful in my life's activities in general.

good great
| not at all  very little somewhat  deal deal
]
L Programmed students 12.9 30.6 37.1 14.5 4.8
| Instructed students 7.9 19.0 44.4 22.2 6.3
All students 10.4 24.8 40.8 18.4 2.6

3. Items Concerned with FUTURE Application

l
| Statement 16 - I think I will be able to apply what I learned in this course
| in my future life.

no I doubt it maybe Erobably yes

Programmed students 3.2 3.2 21.0 30.6 41.9
Instructed students 1.6 0.0 27.0 30.2 41.3
All students 2.4 1.6 24.90 30.4 41.6

Statement 17 - As compared with my favorite high school course, I
think this course will prove valuable in my life.

to a much tc a toa to a much
lesser lesser about the greater greater
extent extent same extent extent
Programmed students 11.1 42.9 20.6 17.5 7.9 [
Instructed studcnts 2 29.0 32.9 29.0 4.8
All students 7.2 36.0 27.2 23.2 6.4
47
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Statement 18 - As compared with my high school courses in general,
I think this course will prove valuable in my life.

to a much toa toa to a much
lesser lesser about the greater greater
extent extent same extent extent
Programmed students 4.8 22.2 34.9 28.6 9.5
Instructed students 4.8 20.6 39.7 23.8 11.1
All students 4.8 21.4 37.3 26.2 10.3

4. Ttems Concerned with Interest and Involvement

Statement 19 - I think the course should have been

expanded
eliminated reduced about to more expanded
as of no in what sessions to a

. real value length it was per week full year

Programmed students 1.7 15.5 41.4 13.8 27.6
Instructed students 3.2 1.6 32.3 30.6 32.3
All students 2.5 8.3 36.7 22.48 30.0

Statement 20 - I would have preferred to drop out of the course if I had
been given the opportunity.

rareiy
at many felt never
definitcly points  sometimes that way wanted to

Prograramed students 3.3 14.8 49.2 16. 4 16.4
Instructed students 1.6 1.6 38.9 31.7 27.0
All students 2.4 8.1 43.5 24.2 21.8

Statement 21 - As compared with my favorite high school course, I
found this course

much less less about the  more much more
interesting interesting same  interesting interesting

Programmed students 28.0 47.6 12.7 6.3 4.8
Instructed students 4.8 33.9 30.6 21.0 9.7
All students 16.8 40.8 21.6 13.6 7.2

Statement 22 - As compared with my aigh school courses in general,
I found this course

much less iess about the more much more
interesting interestineg same interesting interesting

Programmed stucents 10
Instructed students 1
All students 5

0
6
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’ Statement 23 - I found the sessions

much toc too moderately slightly not at all
repetitious repetitious repetitious repetitious repetitious

Programmed students 16.7 30.0 31.7 13.3 8.3
Instructed students 1.6 9.5 46.0 31.7 11.1
All studzants 8.9 19.5 39.0 22.8 9.8

Statement 24 - I fouad the course as a whole

not at all  not very very
enjoyable enjoyable so-so enjoyable enjoyable

S T T T e e T

Programmed students 4.8 15.9 36.5 34.9 7.9
Instructed students 1.6 0.0 27.0 50.8 20.6
All students 3.2 8.0 31.7 42.9 14.3

Statement 25 - I would like to take an advanced course in Applied
Imagination in college, if I had the chance to do so.

no I doubt it maybe probably definitely

Programmed students 13.1 14.8 27.9 21.3 23.0
Instructed students 3.2 14.5 35.5 17.7 29.0
All students 8.1 14.6 31.7 19.5 26.0

Statement 26 - If my best friend then asked me if he should take this
course, I would say

definitely no no maybe yes by all means
Programmed students 3.4 5.1 35.6 37.3 18.6
Instructed students 0.0 0.0 12.9 40. 3 46.8
All students 1.7 2.5 24.0 38.8 33.1

5. Additional Items

Statement 27 - I think I will be abie to make use of what I learned in my
education after high school.

good great
not at all  very liitle somewhat deal deal
Programmed students 1.6 6.2 35.9 29. 7 26.6
‘ Instructed students 1.7 5.0 28.3 33.3  31.7
All students 1.6 5.6 32.3 31.5 29.0
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Statemeni 28 - 1 feel the iraining would be best if given*

in jr.  earlier during sr.
in grade . high in high year when :
schooi school school it was giver in college

Programimed students 29.5 13:1 24.5 24.6 8.2
Instructed students 13.1 9.8 52.5 23.0 1.6
All students 21.3 11.5 35.5 23.8 4,9
statement 29 - [ think a course like this skould be
: required
of all
" not elective elective coilege- requirved
offere¢ to college- toall  pren of ali

atall ~ preponly students students students

Programmed students 1.6 7.9 59.4 9.4 21.9
Instructed students 0.0 6.5 99.7 8.1 25. 8
All students .8 7.1 59.5 8.7 23.8
Statement 50 - I would recommend a course like this to
no some most all
students students students students
Programmed students 3.3 38.3 35.0 23.3
Instrucied students 0.0 32.2 32.3 35.5
All students 1.6 25.2 33.6 29.5

Statement 31 - If I had fully realized the nature of the course when the
experimental voluntecrs were sought, I probably would
have volunteered to spend the semester on the sessions.

no yes

Programmed students 20.0 82.0
Instructed students 14.0 86.0
All students 17.1 82.9

Statement 32 - Did you expect something of the course which didn't

materialize ?
yes maybe no
Programmed students 59.7 17.7 22.6
Instructed students 20.6 23. 8 55.6
All students 40.0 20.8 39.2

*One additional category, 'never,'" received no responses.
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Statement 33 - I have discussed the course at home

Programméd students
Instructed students

All studesits

Programmed students

Instructed students

All students

1. I worked on them

Programmed students

Instructed student _
All students

2. 1read them

Programmed students
Instrucied students

All students

3. I

Programmed students.

Instructed students

All students

4. I found thzm to be

Progra:nmed students
Instructed students

good great
not at all very little somewlat aeal deal
11.3 19.4 33.9 22.8 12.9
11.1 22.2 27.9 28.6 11.1
11.2 20.8 3C.4 25.6 12.0
Statement 34 - I have discussed the course with my friends*
goou great
not at all  very little somewhat  deal deal
1i.1 36.5 31.7 12.7 7.9
20.6 38.1 36.5 1.6 3.2
15.9 37.3 4.1 7.1 5.6
Statement 35 - Regarding the yellow ''take-home'' pages:
never rarely sometimes usually always |
10.0 23.3 38.3 23.3 5.0
12.7 30. 2 38.1 17.5 1.6
11.4 26.8 38.2 20.3 3.3
never rarecly sometimes usually always
0.0 11.5 19.7 39.3 29.5
4.8 19.4 33.9 27.4 14.5
2.4 15.4 26.8 33.3 22.0
never looked at
disliked was neutral enjoyed them, so iIdon't
them to them them know
13.8 51.17 31.90 3.4
€.3 61.9 23.8 7.9
9.9 57.0 27.3 5.8
of little of some of great
useless help help help
15.3 27.1 47.5 10.2
9.8 21.3 63.9 4.9
12.5 24.2 55.8 ‘ 7.5

All students
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*Students were told nc® to discuss the course with others in the school because
of the "in-school" cot‘rol subjects. Hence many of them commented that they
didn't discuss with frii'nds because they wewve told not to do so.
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{
. Statement 36 - I found the periodic five~-minute tests to be
very dis- without very en-
couraging discouraging effect encouraging couraging
Programiied studerts 0.0 5.0 20.0 93.3 21.7
Listructed siwdlents 0.0 4.8 43.5 45.2 6.5
All studenss 0.0 4.9 32.0 49,2 15.9

Aaditional questions were included for those students taking the programmed
course without an instructor. A summary of their added responses follows.

Siatement 37 - Before this course I heard or read about programmed

instruction
never very little some quite a bit a great deal
37.1 25.8 25.8 6.5 4.8

Statement 38 - My own previous experience with programmed-instruction
material has been

non-existant very slight moderate appreciable extensive
58.1 19.4 14.5 6.5 1.6

Statement 39 - I found this form of instruction

very distasteful distasteful acceptable pieasant highly enjoyable

21.0 : 22.6 30.6 17.7 8.1

Statement 40 - I believe that I learned through this form of instruction

terribly poorly passably capably superbly
3.2 8.1 46.8 38.7 3.2

State.nent 41 - If I had been given the opportunity to talk over the work
in the booklets, I would have felt differently about the

course.
‘no I doubt it mayhe probably yes
3.2 3.2 16.1 6.1 61.3
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Statement 42 - If you answered "yes, ' ""probably, "' or "'maybe" to #41
(above), how often do you think discussions should be
held?

after each ) every about once a few times
booklet once a week other week a month during the semester

23.7 29.6 13.0 1.9 1.9

Statement, 42 - If T had spent the samé amount of time we spent in these
classes in studying a regular texthook in Applied Imagi-
nation, with no instructor, I feel that I would have

accomplished
much more more about the same less much less
1.6 3.3 42.6 26.1 16.4

Statement 44 - As compared with the self-instructional booklets we used
in the courze, I think I would have enjoyed sperding the
time studying & regular textbook on the subject, with no

instructor
much more more about the same lass much less
3.3 6.6 21.7 33.3 35.0

Statement 45 - I would have preferred listening to lectures during

half of a few of none of
all sessions most cessions the sessions the sessions the sessions

11.6 18.0 18.0 45.9 6.6

Statement 46 - If I wanted to learn more about creative problem-solving,
I would use additional programmed instructional materials

in preference
only as a with much maybe yes, without much over all other
last resort hesitation mayke no hesitation _ forms of instruction

12.9 11.3 48. 4 24.2 3.2

Statement 47 - I think programmed instruction should be used in future
courses in Applied Imagination

never seldom occasionally often always
4.8 12.9 45.2 29.0 8.1
53
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Statement 48 - If someone were going to rerite the program I took,

I would recommend generaliy:

malkae most make most
pages make most leave them make most pages
much harder pages harder about as is pages easier much easier ‘

005 1705 ' 6804: 1005 00 0

Stateinent 19 - Regarding single word fill-ins, what would you suggest?

Don't use Use about Use even
at all Use sparingly as is more extensively Use entirely
7.9 39.7 41.3 7.9 3.2

-

Statement 50 - Pid it tend to discourage you when you found a different
response than you had filled in on a page?

never rarely some*imes usually always
23.8 31.7 38.1 4.8 1.6

Statement 51 - It has been suggested that all responses be left off the back
of the pages, inasmuch as the responses the students
write are almost always appropriate. What do you think ’
of this idea?

Very poor oor fair good exceilent
19.7 37.7 14.8 14,8 13.1
1
4
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k DISCUSSION

_ The results show thal. the instructor-presented program was more ci-
fective than the program tal-en alone by the student, but that ho*h increased
creative behavior significantly.

'; The principal investigator felt, as the experimental course proceeded,

- that the students who worked on their own would do better because of the in-
tense effort they appeared to exert, page by page. He felt so in spite of the
fact that these students, ,in general, showed less interest in the course than
did the instructor-taughi students. It was thought that the interaction benefits
of the instructor-taught class would heighten interest but would not necessarily
produce greater gains in creative ability. The latier gains, it was felt, would
be greater for the students who did every page and exercise laboriously on
their own.

However, the interaction benefits in the conventional classes evidently

»r contributed more to the learning than did the seemingly intense effort on the
part of the subjects who took the program alone. On reflection, it may well
he that each of the interacting students was thinking just as intensely as the
rrogrammed subjects, but simply not making constant cvert responses. And

necessarily lead to better learning (Schramm, 1964).

!
P
l recent nrogramming literature indicates that active responding does not
It should be noted that certain students enjoyed the programmed book-
lets immensely. For example, one commented enthusjastically, "This puts
me in the driver's seat!" It is also important to point out that no discussion
at all was allowed bhetween the proctor and the students who took the program
on their own. This was done in order to get a picture of the results where
there was no teacher influence. The proctor merely greeted the students on
- arrival. Any questions were related back to the booklets. The only comments
made about the material were the gerneral announcements shown in Appendix F.
vi. Many times the proctors wanted very much to discuss something; with a
student, or {0 make an appropriate comment, but did not do 50 because of
the rigid experimental situatic;?l. In normal usage, the programs could be
dealt with much more flexibly, as has already becn done in the pilot work in
the classes in the spring following the major experiment.
It is highly interesting with respect to the above comments to study
the following discussion of James et al. (1962) regarding the creativity-
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development course they evaluated in their Cooperative Research Project
with tue U.S. Office of Education:

As noted elsewhere in thie report, our cognitive-skills approach,
nn its simpler levels, reduces the role of the instructor to that

of an administrator who presents practice devices to participants.
Thus we sce few obstacles, other than development costs, to the
development of autoizated teaching of the basic skills in innovative
thinking. However, on more complex levels the need for discus-
sion and personal attention appear indispensable. A combination
of two approaches, an automated cognitive-skills method, and a
personality-insight focus might be used simultaneously. Such a
course ought to involve the characteristic opening-closing phasic
alternation we discussed above. '"Closed" practice would alter-
nate with ""open" instruction and participant interaction.

Variations and Improvements. In college classes the principal in-

vestigator has done what James advocates; i.e., he has provided the pro-
grammed booklets as homework assignments and has used the class time for
discussion, amplification, and interaction experiences. This has seemed to
work out exceedingly well, although it has not been subjected to rigorous
scientific testing. It has the further benefit of not limiting students’ time to
one class-period for each booklet. Many of the college-students spent as
much as two or three hours each on some of the hooklets when doing them at
home. Furthermore, when they receive them as homework, they are able to
work on the booklets at the time and place which feels most comfortable for
them. Many report taking extended "incubation'' breaks--others report bene-
ficial efiects of music while working on the hooklets. Students mention many
other special techniques that are suggestive of interesting and potentially
valuable studies.

In improvements that are suggested session-by-session by students,
there are many other leads worth exploring. For example, there may be
definite value in providing more materials to handle, as well as more illus-
trations and cartoons. These ideas are used in several booklets and appear
to be very sticcessful. Research needs to be carried out to test out their
effectiveness, and if confirmed, to develop ways of integrating the ideas
more fully with all or most of the booklets.

It is appropriate to note thai the task of programming teaches the
instructor a great deal about his course, and raises scores of new questions
as well. For example, because of what was learned, it became apparent that
it was important to rearrange the sezquence of the course. Originally, all of
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the principles were taught first, using practice exercises; then the studeats
viere taught how to apply the principles to their own problems. The course
now allows for intermingling of problem exercises with students' practice on
their own problems. It makes the program rauch more meaningful to the
student.

Future Research Questions. There are many future questions to be
answered. For example, there are scores oi alternate sequencing patterns
to try. Also, there are many specific hooklets to refine further and test in-
dividually. Considerable pilot work in this respect was carried oui with '
SUNY/B classes, but no attempt was made to do this under the rigorous
experimental procedures that were followecl for the total group of hooklets
that were evaluated (as an entire course) in the final experiment.

Fred Amram, an instructor at the University of Minnesota, gave the
single booklet on ""Evaluation' {0 students in one of his speech classes, as a
homework assignment. He found, in subsequent testirg, that the students
could not intellectualize abcut "criteria' for ev.luation, hut that they could
think up criteria and apply them in evaluative tasks. He claims that the stu-
dents reacted very well to using the self-instruction:1 booklet. Many con-
troiled experiments could be designed arourd specific booklets a ready avail-
able in the series.

The research provided much more abundant data than could be fully
evaiuated at the present. There are many interesting gquesiions raised by the
specific items in the tables of correlations. Other correlations can also be
computed hetween the test data and the data provided ny the questionnaires.
Results of the extended effort on originality can be studied, as mentioned
earlier. Also, all of the pilot data provided by beth the spring classes and
the extra two schools is available for study.

The abundance of additional information obtainable pertains not only
to the test data but also to the raw data (responses) within each programmed
booklet. For instance, no attempt was made to determine which particular
booklet increased a particular creative trait. In effect, the full program is a
"'shot-gun" approach to the task of nurturing creative ability. A "rifle" aﬁ-m
proach will now take years of experimentation with individual booklets, plus
modifications and changes of sequence of same.

It is intended to make further analyses of the test data from the present

7
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in order to attempt to ex swing: what type
gains most from the course, and what are the different reactions to the course
-on the parts of diferent personality-types?

An entire series of experiments could be designed to adapt the programs
to younger levels and to specific types of students, such as the gifted, the re-
tarded, senior citizeris in adult education courses, etc.

'; Additional questions for further research might include the foilowing:

1. How does the poorer reader fare in such a program? Whet side
effects may it have on his reading ability?

2. What would longitudinal studies show regarding both tiie ratention
and transfer of the training? (Additional test results are already
availabie froim groups of the experimental subjects wi repeaied
the ability tests again a full semester after completing the course.)

3. What additional factors in Guilford's "'Structure-of-the-Inteliect'
are being affected by the training?

4. What are the diiferential effects of verbally vs. non-verbally
oriented programs ?

5. What effects would occur if students' hooklets were returned to
them to keep, or if the students were allowed to keep them without
even turning them in?

6. What would be the effects of a team approach (without teacher)
wherein students showed one another their responses to certain
exercises and discussed them with one another as they worked
through the booklets ?

Conclusion. Thursione (1924) wrote: '"That teacher is more fortunate

who realizes that the starting-point for the educative process is in the child's

own mind, and that the tools of education are merely the means whereby we

éttefﬁﬁ?to induce the» child to express its own seli in a direction that may be
ultimatiely advantageous."

The present study provides data which show the effectiveness of such
education in creative problem-solving at the high-school level, as well as a
tested program for application in high schools. Thus, secondary-school
educators who would like to offer entire creative problem-solving courses,
or aspects of these courses, will have tested materials available to them when
the booklets can be made available in published form.

Plans are being made to suggest alternative ways of introducing the
self-instructional programs, so as to allow for interaction of students with an
instructo:r who is not highly trained in the creative problem-solving instruc-
tional methods. With the help of the instructional booklets, such instructors

o8
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may be able to conduct effective courses that allow students the opportunity
for discussion and group participation--an important eiement in any stucv of
creative problem-solving. Also, ideas will be suggested for incorporating
parts of the materials as is within present academic subjects, as in the ex-
, arhple of the "Evaluation'" hooklet cited on page 57. These ideas will be
spelled out in detail in a manual to accompany the final programmed course
when it is published. And, last but far from least, there remains, of course,
the huge task of finding ways to integrate the programmed principles of crea-
tive thinking within emerging programs in subjeci-maiter courses. Thi= was
stressed early in this report as a next stage for subsequent research.
Meanwhile, the majority of the material has been integrated into the

Instructor's Manual and Workhook for Creative Problem-Solving Institutes

and Courses, published by the Creative Education Toundation in Buffalo.

These publications are in a form similar to that used by the instructors who
used the programmed approaches in the "instructor-taught" groups of the

r

present experiment.
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A _COUNSELOL''S COMMENTS REGARDING EXPERIMENTAL COURSE
(Based on an exhaistive analysis of all 28 booklets completed by
each of the 62 experimental students.)

by Antoinette Paterson, Research Associate

Every human being has a creative urge and feels it. The course provides a
comfortable recognition, understanding and use of this creative urge.

Life-environment does not appear to allow full-play to our creative energy.

If we want young human animals to command their natuie, we must rourish their
necessary acts toward ob2dience to that nature. Too much of our effort has been
wasted trying to command their nature for them, out of obedicnce to our own cul-
tural stereotypes.

As educators with structured curricula, we are faced with the dilemma of
accommodating the unstructured, spontaneous, curiosity-suggestions, curiosity-
questions.

We wind up fightihg the student's need to express himself creatively.

Eventually, in order to get along, he gives up the "self-comfort' image and
buries the comfort-urgings out of guilt and shame for having them. We have forced
him into imaginrg an unworthy self - a hostile self. We have forced him into hiding
that tortured self away from everyone. He lives alone with his miserable secret.
All this guilt and anxiety drains off large quantities of his creative energy. 1In
education, we work with only a trickle of this creative flow because we have darmed
up the river of self which contains that powerful mineral - imagination.

In the creative problem-solving course, students are allowed to exercise full
play of their imagination while in command of their own process. The student is
encouraged to express, develop and discipline his imagination. The main charac-
teristic of this experience for the student has been one of a new-found command of
himself. In thlis way the student recognizes himself as a powerhouse of ideas rather
than as a destructive force.

He learns that when he judges, he does sc deliberately -- in full awareness
that he is judging. This is critical judgment.

At first, as students tried to withhold judgment, there was fatigue and block-
ing. After they expressed the fatigue and blncking, it became lecs and less fre-
quent.

Awarene:ss that they could actually judge their ideas ON PURPOSE - ON COMMAND
-- caused gicat recognition that they HAD the ability to discipline their minds.

The si:udents now became much less timid about allowing their imagination to
offer up ildeas. They felt perfectly capable of "turning off the ideca-moking" at
any time - ON COMMAND, BY THEMSELVES,

Appreciation of their spontaneous and judgmental as both balancing each other
-- on their command - gave students a feeling of being able to contribute creatively
to their environment.
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& Proposal to Buffalo Public Schools for
AN EXPURTMENT IN CREATIVE PRCRLEM-SOLVING EDUCATION
> for Seniors i the College-Preparatory Program

Creative problem-solving education has been incorporated on iscores of campuseas
throughout the United States, as well as in the Air Force ROTC programs on approxi-
mately 200 campuses.1 A nunber of experimental studies have evaluated the effec-
tiveness of such training.

The U. S. Office of Education has granted $60,000 toward three years of study
at State Urniversity of New York at Buffalo to program creative behavior. The hy-
pothesis to be tested in the research is that scores on creative ability tests can
be significantly increased through a program developed to present incrementally
the principles and procedures of the SUNY/B creative problem-solving course, which
has already been evaluated in two experiments reported in the literature.? As a
by-product, the e¢ffect of such a program on the students' attitudes towards the
course will also be studied informally. If it is feasible, effects of the train-
ing on creative writing in English classes will alsc be studied.

The first two years of the project, already completed, were devoted to the
development and construction of self-instructional materials capable of eliciting
creative behavior. Based upon Skinner's programming theory of incremental learn-
ing with irmediate reinforcement, 26 self-instructieonal programmed booklets have
been constructed to guide the student througn creative problem-solving procedures.

Methods of immediate reinforcement were provided for various alternate responses

1 Parnes, S.J., & Harding, H.F, (Eds.) A_Bource Book fur Crestive Thinking,
New York: Scribner's, 1962.

2 Taylor, C.W. (Ed.) Widening Horizons in Creestivity, New York: Wiley, 1964.
Also, Taylor, C.W. & Barron, F. (Eds.) Scientific Creativity: Its Recognition
and Development, Ncw York: Wiley, 1963.

3 Major findings were as follows: The course resulted in significant increments
on the two measures of quantity of ideas and on three out of the five measures
of quality of ideas. In gereral, these increases in creative productivity re-
mained evident in another group of students tested about a year or more after
taking the course. A significant increment on the Cziifornia Psychological In-
ventory Dominance Szale also resulted from the course. This scale was devised
by its authcu, Dx. Harrison Gough, "to assess factors of leadership ability,
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racher than for the typical “one right answer." Errer analyses were conducted obn
both naive and trained groups in order to arrive at an optimum program. Five re-~
visioas were made in the process.

Various versions of these programs have been tried out on the following groups:
four creative problem-solving classes at SUNY/B; a group of value engineer:z at
Sylvania's Anmherst Laboratories; 250 participants in SUNY/B's Tenth innual Crea-
tive Problem-Solving Institute; one class at Cornell Univeisity; and a volunteer
group at Mutchinson Technical High School in Buffalo. Revisions have beca made
baéed on exderiences and error analyses with each of these groups.

There has been growing interest among educators in secondary schools izﬁ;he
creative problem-solving pregrams. The Nacional Associatior of Secondary-School
Principals has sponscred a general scssion and a day-lcag workshop at its past two
conventions. 7 leveland Heights High School will jinaugurate a credit-course this
fall. ‘iany other high schools are presently experimenting with creative problem-
solving activities. Approximately 60% of the commuters in next fall's freshman
class at SUNY/B have elected to attend a voluntary two-day creative problem-solving
institute this summer, immedistely foll wing their graduation from high school.

The proposed study will provide data on the effectiveness of such education
at the high-achool level, as well as the possibility of a tested program readily
available for application for high schools. Thus, secondary school educaters who
would like %20 offer entire creative problem-solving courses, or aspects cf these
courses, may be able to have tested self-instructional amaterials available to them.

Plans are being made to suggest numerous alternative ways of introducing the
programs, 5o a8 to allow for interaction of students with & live instructor who
is not necessarily trained in the creative problem-solving instructional methods.
With the addition of the instructional booklets, such instructors may be able to
conduct effeétive courses thuit allow students the opportunity for discussions and

group participation -- an important element in any study of creative problem-
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solving. These ideas will be spelled out in detail in a mauual to accompany the
firal programmed course, if the experimental evaluation indicates that the mate-~
rials are effective in developing creative behavior.

The Hutchinson Technical High School volunteer group allowed for a pilot test
of the adaptability of the self-instructional program to a college-bound high-
school senior population. Vocabulary level was found to be suitable. Student
attitudes are being surveyed, and scores on pre-post creativity tests will be
analyzed aﬁd compared with those of a control group of Hutchinson Technical stu-
dents who were not given the educational program. Post-tests will be adminstered
May 24, Attitudes were polled on each separate booklet, and a final informal
survey of student attitudes will be made on June 4. The error analyses indicate
that the senior high-school students are doing abcut as well as the SUNY/B stu-
dents (mostly freshmen). Therefore, unless the analysis of the post-tests of
crzative ability or the final survey of students indicate strong evidence to the
contrary, it seems reasonsble to hypothesize that the program can be successfully
appiied to college-bound highnsdhool séniors.

Hence, we would like to conduct the final experiment with the self-instruc-
tional progrems on groups of college-bcund high-school seniors in the Buffalo
Public Schools. The purpose of the final experiment is: (a) to ascertain, by
using experimental and control groups in a pre-testing and post-testing design,
to what degree the optimum programs (developed and revised as indicated above)
increase the students' creative behavior as measured by various tests of creative
ability; (b) to determine, by the use of experimental and control groups, whether
or not subjects receiving the creative problem-solving training by programmed
methods show increasen in creative ability to the same extent as do subjects
receiving the same training by instructor-taught methods, and whether either or
both of these groups show a significant gzin in creative ability when compared

with control subjects receiving no training.
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The sample will consist of three groups, two experimental groups and omne con-
trol group. Each group will contain approximately 50-60 fubjects. Each control
group will de matcued with each of the experimental group;.on the basis of age,
educationzl lev:zl, sex, and I.Q., as well as on socio-economic factors if feasible.

The tr:atment for the Ej experimental group will be the programmed principles
and procedures of creative probleme-snlving. The treatment for the E; experimental
group will be its parﬁicipaticn in an instructor-taught course of creative problem-
solving. The control group will receive no treatment whatsoever. Each of the
three groups of 50-60 students will be divided into two classes, one class only
frog each sckool. Thus six senior-level college-preparatory groups of 25-30 esach
would be involved 1n<the experiment. Both instructor-taught classes will be handled'
by Dr. Sidney J. Parnes, SUNY/B's Director of Creative Education, and principal
investigator for the research prvject. The programmed classes will be handled by
Mra. Dorothy Erismann, a member of the SUNY/B research staff, and a retired English
teacher from the Buffalo Public Schools. Either Mrs, Erismann or Dr. Parnes will
handle 21l testing of control groups and experimental groups, as well as all neces-
sary arrangements with the participating high achools.

All subjects would be volunteers, or students signing up for an elective
course 1f it should seem advisable to the school system to offer the creative prob-
lem-solving course as an elective. Six different high schools are needed in order
to prevent contamination because of subjects discussing the course with one another,
and also to minimize possible replication error.

The six experimental and control classes will be divided into two types (ex.:
larger and smaller schools) and then randomly assigned to treatments in each type,
3o that two separate schools will be used for each type of treatment. Comparisons
can then be made between schools as well as between experimental treatments. This
will be particularly helpful if we are not able to match effectively on sccio-econom

ic factors. In that case, three of the more similar schools on those factors will




be compared with the three remaining schocls, in the following manner:

Group 1 Group 2 Group 3
Type 1
school (El) Programncd (Ez) Instructor-taught Control
Type 2 (Eq) Programmed (E5) Instructor-taught Control
school Y .

If there are not two distinct types of schools, thean all six will be randomly
assigned as above foxr statistical analysis.

Group error (and subject error, to some extent) will be minimized by the fact
of 26 separate sessions (26 programmed booklets or 26 live instructional sessions
of one period each in duration), Subject error will be minimized by the matching
of groups on the variables that seem important.

Only those students falling within a restricted range on the control variables
wili be invited to participate in the experiment: namely, those of normal age-range
for seniors in a college-preparatory program, and of an I.Q. range of approximately
110-130. Males and femnles will be invited to all three groups {experimental and
control) in equal proportions. An attempt will be made to invite students of
equivalent socio-economic status.

Two obvious advantages of using the Buffal: schools for the experiment are
the relative homogenity of the ;cpulation as coméared with suburban schools, and
the homogenity of zecords on the students (I.Q., etc.).

From the tota’ number of each schonl's students who volunteer or who elect
tke co vse, 25-30 will be selected at randor, or on a “first come, first served"
basis.

The advantage of the elective over the voluntéer students would be in the
relative certainty of attendance at all sessivns. If the electire course is not
feasible, the importance of attendance could be stressed to all volunteers when

they sign up as subjects.
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The proposed schedule for the semester would be as follows:%

Two weeks - selection and orientation of subjects.

Tuo weeks - pre-tests on creativity.

Thirteen weeks - programmed or "live"” course (two sessions a week),

Two weeks - post-testing.

One week - discussion of course with students,

The hypotheses of the experiment will be tasted by administcring a battery
of psychological tzsts of creative ability. These tests will be administered to
all experimental and control groups at the beginning of the experiment and also
immediately after the course igs concluded,

The matching of groups should elimimate differences on the pre-tests. The
effectiveness of such matching will be analyzed with ¢ tests of the differences
between the experimental and control groups on the initial tests. If the pre-
test differcaces are significant, or even if they are large but non-significant,
the data will be ahalyzed by analysis of co-variance techniques. If the differ-
ences are small and non-significant, the data will be analyzed by analysis of
variance methods.

All distributions and variances will be examined to ascertain that assumptions

are approximately satisfied. If distributions or variances deviate too much from

the assumptions, appropriate non-parametric techniques will be used.

NOTE:
Six schools are optimum for the‘type of.experimental design being uéed.
However, the seventh (and most atypical) Buffalo academic high school
may be given :he opportunity to participate in the experiment by provid-
ing a g.oup of studeuts from that schocl for pilot testing of an alternate
sequencing of the booklet, or for a ''take~home" version, or for testing

the program on a gifted population.

4 - -
The control classes, of course, would not receive the thirteen weeks of

training or the one-week for discussion of the course.
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Initial letter to school Principals C

Hayes Hall
Millard Fillmore College

STATE UNIVERSITY OF NEW YORK AT BUFFALOD - | Administration Road

Formerly The University of Buffalo, Founded 1846 Buffalo, Neu" York 14214

Director of Creative Education Telephone 831 - 2208

Area Code 718

September 3, 1965

Mr. Thomas Connors
Principal

South Park High School
150 Southside Parkway
Buffalo, New York

Dear Mr. Connors:

Thanks once again for your outstanding cooperation in our
creative education experiment in your high school. We found
it extremely helpful to have had you with us for the meeting
early this week. The reactions and suggestions we received
then will be most useful in enabling us to carry out the re-
search effectively and with a miniium of problems to you and
your school.

Mrs. Erismann and I will meet you at your office at least
10 or 15 minutes before the time you scheduled for us to meet
your students -- Tuesday at 9:00 a.m., September 14.

As we all agreed, the students to be invited to the 9:00
meeting are all seniors who intend to contlnue their education

after graduating from high school.

An outline of the comments we will make and the points
we would like you to stress will be mailed to you in time for
you to have it at least a day ahead of the meeting next Tuesday.

Looking forward to meeting with you and your seniors in-
volved on September 14 at 9:00 a.m.

Sincerely yours,

[ e 7
’_%“;‘L'N‘\-) } J(W <h
Sidrey J. Parnes
SJP:ap Director
cc: Dr. Joseph Manch

Dr. Norman Hayes
Mr. NHelson Mezcer
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Agenda for auditorium meetings of D

prospective subjects Hayes Hall
' Millard Filimore College

STATE UNIVERSITY OF NEW YORK AT BUFFALO

Formerly The University of Buffalo, Founded 1846

Administration Road
Buffalo, New York 14214
| Director of Craative Education Telep/xone 831 - 2208
Area Code 718

September 9, 1965

MEMORANDUM

To

Principals included in Creative Education experiment
From: Sidney J. Parnes

Time of meeting for Buffalo High School seniors who
intend to continue their formal education after graduation:
Agenda:

1. Reading of explanatory shezts by students 10 min.

2. Comments by S. J. Parnes 3 min.
3. Comments by Dorothy Erismann 2 min.
4. Priﬁcipal 's remarks 2-3 min.
5. Students‘ questions‘ : '2-3 min.
6. Students f£ill in questionnaires 5 min.

7. Collect questiomnaires before leaving
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CREATIVE EDUCATION OFFICE
STATE UNIVERSITY OF NEW YORK AT LCUFFALO

An Explanotion of the
‘ EXPERIMENT IN CREATIVE PROBLEM-SOLVING EDUCATION
For Juffalo High School Seniors Who Intend to Continue Their
rormal Education after Graduation

Supported by U, S. Office of Education, Grant No. 7-42-1630-213

DACKGROUND

Change is bewilderingly rapid in our nuclear and space age -- more rapid than
ever before. The discoveries and innovations of the next 20 years will probably
make the previous 100 years seem to have progressed at a snail's pace.

Therefore, a student cannot foresee exactly what knowledge he will need five
or ten years from now to meet life's problems. He can, however, develop attitudes
and abflities that will help him meet any future challenge creatively by finding
better solutions to problems. The objective of the creative problem-solving couise
is to help the student do just that. He learns to associate in new ways the kngw-
ledge and experience he possesses, as well as the ne¥ knowledge and experience he
acquires throughout his education and his life. Thus he becomes better atle to
apply his learning to problems he meets as he ‘progresses through school end into
the future.

Creative problem-solving education has been incorporated on scores of college
campuses throughout the United States, gs well as in the Air Force ROIC programs
on approximately 200 campuses. A number of experimental studies have evaluated
the effectiveness of such educational programs for college students. For example,
in cne research project at State University of New York at Duffalo, students who.
took the course improved both the quantity and quality of their ideas. In addition,
their seores on # psychological test showed improvement on a scale designed.to
measure such factors as leadership ability, dominance, persistence, and sociel
initiative.

With respect to beneficial effects of the creativity programs, several studies
have indicated that students do better in subject-matter mastery when they ar2
simultaneously precvided with deliberate creativity-development experience in the
subject-matter course:.

Among educators in secondary schools, there has been growing interest in the
creative problem-solving programs. The National Association of Secondary-School
Principals has sponsored a general session and a day-long workshop at its past two
conventions. Cleveland Heights High School will insugurate a credit-course this
fall. Many other high schools are presently experimenting with creative problem-
solving activities. About 350 students in this fall's freshman class at SUNY/B
attended a voluntary two-day creative problem-solving institute last summer, irme-
diately following their graduation from high school. Reactions to that institute
were excellent, as well as to two earlier institutes attended by other incoming
freshmen to SUNY/D.

The U, S. O7fice of Education has granted $60,000 toward three years of study
at State University of New York at Duffale to develop new, revised programs that
nurture creative behavior. The research will ascertain whether college-bound high-
school seniors can significantly increase their scores on treative ability tests
and other tests associsted with creativity as a result of participating in these
newly adapted programs, which are based on the courses at SUNY/B that have already
been proven there over the past 15 years,
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Thus the experiment in the Duffalo high schoels will provide scientific data
on the effectiveness of creative problem-solving education at the high-school level
as well as the possibility of a tested program resdily available for application
for high schools. '

A group of seniors at Hutchinson-Central Technical High School last spring
allowed for a pilot test of the adaptability of the educational program to a col-
lege-bound high-school senior population. Results were highly encouraging. There-
fore, it seems reasonable to attempt a full-scale experiment.

4

-

NATURE CF COURSE

The purpose of the course will be two-fold: First, to nurture your personal
creativity; second, to enable you to express creative decisions. Creative decision:
are dependent on creative observation, observation unhampered by habit.

The course is devoted to the practical application of creative pr¢ -esses.
The creative process as applied to problem-golving is essentially as follows:

) rect-finding:

a. Probiem-definiticn--picking out and pointing
up - the problem.

b. Problem-preparation--gethering and analyzing
data.

2. Idea-finding:

a. Idea-production--thinking up all possible leads
to solution.

b. Idea-development--reprocessing the resultant
ideas by such means ss modification and combination.

3. Solution-€finding:

a. Evaluation--verifying the tentative solutions,
by tests and otherwise.

». Adoption--deciding on and impiementing the
final solution.

This course will be quite different from most courses you have taken. You
will not be asked to "give back information." Rather, you will be asked to think
up ideas -- your own ideas -- regarding a varlety of problems in need of solutions.

At first, because of the nature of your previous education and experience,
you may find this strange. Dut, as the course progresses, you will become accus-
tcmed to applying your creative imagination deliberately and energetically.

During the entire course a "learn by doing" atmosphere will prevail. Thus

you will act creatively by meeting challenges and solving problems during the
course.
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In brief, the course will proceed in the following manner: You will learrn
by self-demonstration sowe of the internal and externsl factors which cripple
imagination. A variety of procedures for overcoming these blocks tc creative
thinking will be presented, and you will participate in brief exercises employing
those procedures.

When the course is over you will have a clesrer understanding of how tc tackle
a problem creatively, as well as an appreciation of some of the rewards for crea-
tive effort. Also, you will express more freely your creative self.

O-JECTIVES OF COURSE

The following are some of the results this course will help you produce:

1. An attitude of self-confidence in your ability to be deliberately
creative.

2. A strong motivation to utilize your creative potential.
3. An open-mindedness to ideas of others.

4. A greater expression of your curicsity -- an awareness of the
excitement and challenge in life.

5. A consciousness of the vitai importance of creative effort --
in business, in the arts, in the professions, in scientific
and technical pursuits, and in personal living.

5. A heightened sensitivity to the problems that surround you --
an attitude of "constructive discontent" towards situations
28 they exist in your life (that is, a constant desire to
improve everything that you do).

7. An increase in abilities asscciated with creativity, especially
the ability to produce quality ideas and original ideas as leads
to solutions of problems.

HOW PARTICIPANTS WILL DE CHOSEN AND ASSIGNED

The experiment will be conducted in all of Buffalo's academic high schoolg,
vith randomly selected seniors who intend to continue heir formal education after
: raduation. These students are the most similar to a college freshmen group, to
whom the creative problem-solving courses have already proven very helpful. Even-
tually it is hoped that the experimental course can be made available to all high
t.chool seniors and perhaps even to younger students.

From those who request to be included in the experiment, students will be
randomly assigned (by "chance") to participate this fall. The rest may be given
the opportunity to participate in the spring. Of those who are assigned this fall,
come will be designated as experimental subjects -- ones who will take the course.
Others will be assigned as control subjects -- ones who will noi take the course
in the fall, but who will definitely be given the opportunity to take the course
in the spring.
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All students (experimental or control) who are randoaly selected from those
vho request to be inciuded, will receaive tuc periods of tests et the beginning
#nd agein st the end of this fsll semester. %iaus, it will be possible to determine
to vhat extent the control students' creative ability increases as a result of &
senaster of work in their senior year withcut any specisl creativity progrem. Ian
the case of the experimental students (who are assigned tc the special course),
the research wiil! cnable us to determine to what extent their development in crea-
tive ability is enhsnced by the progrsm in creative problen~solving, as vell as
to vhat extent different methods of presenting the progrsm influsnce the results.
Geins in the creative ability of the "experimsntal" students (the ones who took
the course) will be compared with tha geins of the "control” students (who did not
take the course), in order to determine any beneficial effects of the program.

Therefore, the "control" student will play as important s part in the experi-
ment zs does the "experimental” student. If we learn that his creative ability
increases to the ceme extent without a special progrem on crestive problem-sovlvizng,
1t weuld indicate thet it is oot necessary to provide deliberate progrems to
screngthen crestive ability. If, on the other hand, the students who takc the
course show greater gains in creative ability at the end of the semester then do
the control students, the crestive problem-solving course might weli be worth
offering in high schools.

Anyone who requests to be included in the experiment must be willing, if
randomly selected, to take the tests at the beginning and at the end of the fall
Semester, and to attend gll class sessions if assigned to one of the experimental
groups. This is most important because of the nstionwide significance of the
eéxperimental results. Test results will be used for resesrch purposes, not for
discussion of individusl scores with teachers or administrators.

The course will be quite different from any -course that high-school studente
have ever taken. Depending on the group to which an "experimental” student is
assigned, he may be learning from a teacher or from programmed booklets. The
latter will not sllow any opportunity for class discussion. In either case, the
student will be doing a great deal of intensive thinking and responding, in a
way aoi demanded of him in most courses in high school or even in college. This
may be in @ written form, for those wvorking cn the programmed materiels, or in
both written and oral form in the case of the groups taught by a teacher.

In summary, a student who requests to be included will find that the"chancg"
ascignment method, as called for in scientific research studies, may place him in
any one of four cstegories:

1. An experimental subject who takes the course presented by a teacher,
and who glso takes the tests at the beginning and end of the semester.

2. An experimental subject who takes the course by programmed booklets,
and who also takes the tests at the beginning and end of the semester.

3. A control subject who does not take the course this fall, but who takes
tests at the beginning and end of the semester. Such subjects will
then be offered the course in the spring semester.

4. Not a subject of the experiment st all. Such students will, in the
spring, be offered either the course or a complimentary copy of the

textbook, Applied Imagination.
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TIME AND PLACE

Those reavesting to participate will be notified by Monday, September 20,
whether or not they are among those selected "by chance" to be included in the
experiment this fall. Thecse to be included will then take two periods of tests.
Thereafter they will be notified whether they are to be "experimentzi" or ‘'con-
trol" subjects The '"experimental” students will continue with course sessions
throughout the semester (twice % week), '"Control" students will report at the
ead of the gemes:ier for final tzsts and will then be offcred the spring-semecter
course.

Students will be assigned to classes, in cheir high schools, during their
study periods Each ciess will meet twice 8 week dvring the entire semester.
Tus each participant must have two €rze periods a week to devote to the course.
T:cxe will be no roquired outside work. However, if any class session is can-
celled because of & holiday, srowstorm, etc., the students wili be asked to make
up the session during another scudy period. Defore the first testing or class
meeting you will be noti{ied of the room number and pericd.

Any student may request a copy of the report of the results of the experiment
when it is completed.

CONCLUSZION

Twelve years ago the noted psychologist, Dr J P. Guilford, insisted: "Like
most behavior, creative sctivity probably represents, to some extent, many learned
skills. There may be limitations set on these skills by heredity; but I am con-
vinced that through learning one can extend the skills within those limitations."
Research has now confirmed Dr Guilford's conviction that creative talent (at
whatever level this gift exists in an individual) can be nurtured deliberately.

Creative problem-solving is thus an art, & skill. It takes practice like
any other skill. In swimming, we may be able to swim fzirly well but not be
skillful swimmers. 1If we discover, by lessons or otherwise, the key points of
skillful swimming, and then practice them, we are more likely to become skillful
swimmers In learning to swim, most of the time is spent in practice. The same
is true of piano-playing, or of any other skill. Similarly, it takes practice
to develop and to improve one’s creativeness.

Research has shown that one can learn to recognize and call deliberately on |
his creative abilities; and he can learn techniques of so doing. The net result
for the student can be increased productivity. He may experience. the same type
0" result as when a governor is taken from an automobiie which has been held under
50 miles an hour; it now can trevel 80 or 90. The motive power is the same, but
the output has been enhanced. Similarly, this course will help the student step-

up his creative output.

The importance of the planned development of creative behavior is becoming
more and more apparent to leaders in all walks of life. Dr. Irving Taylor reports
that a committee of 17 leading psychologists placed creativity and its cultivation
at the top of a list of areas deserving the highest research priority in the
behavioral sciences.

There has been a mounting national concern over the need for a high degree
of creativity in the fields of science, technolcgy, governmont and business, as
well as in other areas. Research and educatior. in creative thinking could do
much to tap this requisite ability, for the benefit of society, as well as for
the individual citizens themselves. This is the primary task to which the
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COMMENTS BY S. J. PARNES TO PROSPECTIVE SUBJECTS

We have all been anxiously watching ievelopments in outer space. Not all of
us can start to erplore outer space now, but you can explore the unchartered "in-

ner space' of your minds through this course in creative problem-solving and applied
imagination.

The materials used in this course have been in researzh and development for
over 15 years at "U.B." We have been constructing new vchicles for pioneers to
use in exploring their mental powers. Now we are getting ready for "blast-off."
Some of you now have the chance to becore the pioneers in this scientific experi-
ment. The implications for the future of education are as significant as are our
astronauts' experiments to the future of our space efforts.

This is the first full-scale scientific research of this type with high-school
students. Those who are randomly assigned to participate will be providing contin-
uous data in the same mamner as did Conrad and Cooper. The experimental subjects
will be asked to provide detailed reactions at the end of each session. BRoth ex-
perimental and control subjects will provide important test data.

We will count on those participating, in the same way we counted on the astro-
nauts. Probably at times the latter would have liked to head back to earth, -
but they ''stuck it out." Similarly, no matter what your feelings as you proceed,
if you elect to be a possible subject and are so assigned, we will count on you to
complete the entire "mission.' There will be rno getting out of the capsule! Other
students who fcllow will be relying on your reactions and feedback on this mission.

However, it is important for me to stress that we will require no more than
the two study periods a week. There will be no homework, no unexpected assignments.
And we will expect similar reliability on your part in following through as agreed,
if you elect to be included and are assigned in the "chance" process.

But, remember, you will not be .raveling in an untried vehicle, as was pointed
out in the information you read. College students and people from all walks of
life from the U. S. and abroad have benefitted by courses and Institutes at "U.B."
One high school senior, who had been enrolled by her father, later wrote an essay
in school. I would like to read you one brief paragraph:

During a high school summer vacation, I was fortumate enough to attend
a Creative Institute at the University of Buffalo. What wonderful new
areas of learning were opened to me there! I discovered secrets which
my heavy tex®wdbks hadn't contained. Of even greater significance I
learned how to think freely and creatively.

Finally, you may be interested in a few reactions of one experimental freshman
group at U.B.:

1. All 55 indicated they would recommend the course to all students.

2. 53 thought they would be able to apply the training in future life;
2 thought "possibly."

Here are a few of tneir specific comments:

"I have found different ways of doing problems. The course has taught
me not to limit my thinking."
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"It has benefitted me - not only with application to school problems
: but with other problems - at home, work, etc."

"It was well worth the time spent because I think I have developed a

more conscicus mind and searching attitude."

We will be most concerned with the reactions expressed by this first experi-
mertal high school group that we will now be working with in Buffalo!

Thank you!
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COMMENTS Y DLOROTHY ERISMANN TO PROSPECTIVE SUBJECTS

In view of the worldwide attention being focuszd on the subject of creativity,
it is not surprising that we find frequent mention of creativity in our newspapers
and magazihes. You may have read in last week's papers of the girls in industry
who required 138 hours to assemble a new electronic product. When management sug-
gested that they try to simplify their work, they succeeded creatively in scaling
the assembly time down to 57 hours. Thus they worked not harder, but smarter.

Possibly you read, also, the story of a Ford Motor Company employee formerly

of Hamburg, New York, who gained for himself a new car and $6,000 in cash by being

creative. While working as a stock checker in the paint mixing departmeut he saw

a way to save paint, time and money. He suggested that instead of purchasing primer
paint by the barrel, it should be obtained by bulk tank trailer lots, stored under-
ground in three 6,000 gallon tanks and pumped directly to the pairnt mixing room as

it was needed.

a

Magazines, too, have becen featuring articles on creativity. You may have read

in the current issue (Sept. '65) of the Reader's Digest the second article, originally

published in Think, entitled '"How Good is Your Mental Health?" It is stated that

the mentally healthy person is flexible under stress. When faced with problems he

can see alternative solutions; he can come at his problems from varying perspectives.
The examples given indicate some of the ways in which the course in Applied

Imagination may be of help to you.
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D iv
Comments by the school Principals are outlined in the

follewing memo sent to each Principal: Hayes Hall
Millard Fi'lmore Cotlege

STATE UNIVERSITY OF NEW YORK AT BUFFALO

Formerly The University of Buffalo. Founded 1846

Administration Road
Buffalo, New York 14214
Director of Creative Education Telephone'gm - 2206
Area Code 7?6

Dear

As discussed at our meeting on August 30, to keep the
explanation of this experiment as uniform as possible, it is
suggested that you incorporate the following ideas in your
supporting statements, including the opening remark provided
by Dr. Manch.

From Dx. Manch, Superintendent of Schools:

"I have long been interested in the Creative Educa-
tion program at "U.B." and have participated for
several vears in the June Creative Problem-Solving
Institutes, Therefore, I am delighted that the
Buffalo Schools have been selected for this experi-
ment, which may have far-reaching consequences for
all educational systems. Students taking part should
benefit both themselves and the research project."

From the Principals:

Buffalo -- recognized as a world center in development
of creative abilities

Buffalo schools, adjacent to this center; hence, fortunate
to have been invited to participate in experiment

Should be valuakble to participants as well as most worth-
while in the information it will furnish to our nation's educa-
tional efforts

Must attend all test sessinns, if assigned

Classes will be regularly scheduled, for the assigned

We are applying to the Board of Education for % hour credit
for tais course, which would be graded S or NS




Questionnaire for prospective D v

subjects
Name
Last First ~ Imitial
Address ' , Zipcode 142
Telephone , Sex ' Date of Birth
Name of School , , Homeroom
SCHEDULE OF VACANT AND PHYSICAL EDUCATION PERIODS
(Place large X in space representing each free period.
Write "P.E." for each of your physical education periods.)
Circle "E" for early, or "L" for late on lunch period.
Monday Tuesdavy Wednesday Thursday Friday
1 o
2
3
T
A A
E
5 _L
6
7
8

I. I intend to continue my formal education after graduation at (check type):

| 1. college ' 4. art school
2. junior or community college 5. technical school
3. business school , 6. other

II. T have had the following experiences (check "yes" or "no" for all five items):

1. Have taken creative writing...ococvcveevocnnnieneinnnnnnn. ceeanas yes_  no__

2. Am now scheduled to take creative writing....................... .yes__  no__

3. Have heard speaiers or demonstrations on creative problem-solv. yes__ no__

4. Have read books on creative problem-solvimg...............cc..v... yes___ no__
Name(s) if known: ‘ |

5. Have read articles on creative problem-solving................... yes__ no__

III. Other courses or activities I have undertaken that were especially designed
to help make me more creative: (space was provided here)

IV, Extra-curricular activities (space was provided here)
V. Job activities (space was provided here)
VI. Hobbies (space was provided here)

I wish my name to be included among those from whom subjects for the experi-
ment are randomly selected. I will accept whichever of the four assignments I re-
ceive (as summarized on page 4 of the explamation) .......... yes no

i it eemte -




E-l Hayes Hall

Millard Fillmore College

STATE UNIVERSITY OF NEW YORK AT BUFFALO

Formerly The University of Buffalo, Founded 18486

Administration Road
Buffalo, New York 14214
Telephone 831 - 2208

Director of Creative Education
Area Code 716

September 22, 1965

Mr. Nelson lMercer

Board of Education

City Hall

65 Niagara Square .
Buffalo, New York “

Dear Mr. Mercer:

You will b~ pleased to know that 1086 "college-prep" seniors in your
eight academic high schools expressed a desire to be considered for the creative ‘
education experiment. Our random procedures have resulted in 335 being assigned
as subjects, including both “expcrimentals® and ¥Ycontrols." Hence we will
be providing the course to &t ieast that many students, either in the present
term or in the spring. We hope we may also be able to do something for the
others. We will, at the les t, provide them with the copy of Applied Imagination,
as promised to them earlier. “efore spring we will be conaidem'v_e's_
with respect to the unassigned students. All of them received letters like
sample "A'" enclosed, Sample "B" (enclosed) went to all 335 students who were
randomly assigned to the experiment.

As per my phone conversation, the f£ollowing members of my gtaff are assist-
ing with the testing in the experimcnt., Several will also assist with the proc-
toring of the programmed-instruction groups:

1. Mr. Gene Brunelle

2., WMrs. Dorothy Erismann
3, Mrs, Virginia Flint

4., Dr. Ruth Noller

5. Mrs, Beatrice Parnes
6. Mr. Williem Stockfield

All of the above are wature and responsibie pcrsons, who are serving
as research assistants or associates in the projeat,

S e e e




Mr. Nelson Mercer September 22, 1965

The additional persons were necessary because of the inclusion of all eight
schools and because of the clustering of the testing in the morning periods,
primarily on Tuesday and Thursday. From the steadpeint of the cxperimental de-
sign, however, the consistency of test periods is very good,

Your prircipals, guildauce counsellcrs, and others have been extremely
gracious and cooperative, It is & real pl2esure to colleberate with the Buffalo
Schools in this projcect.

As per the half-ele>’. anclosures, givan to students at the end of testing,
classes will begin next week for "experimental" studants, and in the spring
for "contrela." We will continue 9 2ep yoa informed,

Sincersly yours,

Sidney J. Parnes
Diractor

SJP:gap
cc: All rrincipals

Dr. Manch
Dr. Hayes
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SAMPLE "A" Hayes Holl
Millard Fillmore College

STATE UNIVERSITY OF NEW YORK AT BUFFALO

Formerly The University of Buffalo, Founded 1848

Administration Foad
Yuffalo, New York: 14214
Director of Creative Education Tolephoue 831 - 2208
Arca Code 716

September 20, 1965

Dear

We are sorry to report that your name was not omne of
those randomly assigned to be included in the creative edu-
cation experiment this fall. As was explained earlier, the
assignment had to be made on a "chance" basis in such a way
as to meet all the requirements of the research design.
Only 30 to 60 students could be included in each school
during this term.

As we promised in our earlier explanation, we will, in
the spring, offer you either the course or a complimentary
copy of the textbook, Applied Imagination. We will be in
touch wich you in this regard before spring.

Thank you very much for your cooperation in this most
important research project. We certainly hope we will be
zpvle to include you in one of our programs in the spring.

We will also be happy to share the results of the experiment
with you later.

Sincerely yours,

”

A Aomy o e

Sidney J. Parmes
Director

SJP/bs
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SAMPLE "B Hayes Hall

Millard Fillmore College
STATE UNIVERSITY OF NEW YORK AT-BUFFALO

Formerly The University of Buffalo, Founded 1846
Director of Creative Education Telephone 831 - 2208

Area Code 716

Administration Road

Buffalo, New York 14214

September 20, 1965

Dear

e are pleased to tell you that your name was one of
those randomly assigned to be included in the creative edu-
cation experiment tais fall.

You will report for testing on Tuesday, September 21,
and Thursday, September 23, during period in room .
After taking the tests, you will be notified whether you are
assigned as an experimental or a control student,

Those assigned as "experimental' students will continue
with course sessions throuzhout the semester (twice a week,
in the same room and at the same periods as indicated above).
"Control'" students will report at the end of the semester
for final tests and will then be offcred the spring-semester
course.

Thank you very much for your cooperation in this most
important research project. We will look forward to having
you participate in the testing this fall, and in the course
either this fall or spring, dependirg on whether you are
assigned as an "experimental" or a "control" student.

Sincerely yours,

e
-4
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Sidney J. Parnes
Director

‘» SJP/bs
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Name:

You have been randomly selected to be an experimental
student in the crecative education experiment,

Please report each llednesday and Friday to room
during period .

Please bring this slip with you to the first class on
llednesday., September 29,

Name:

You have becen randomly selected to be a control student
in the creative education experiment.

At the end of this semester you will be notified as to
the dates and place for the final testing, At that time you

will receive further information concerning the second term
course,

ERIC
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Name:

E-6

Your school has been randomly selected to be a control
school in the creative education experiment.

At the end of this semaster you will be notified as to

the dates and place for the final testing,

At that time you

will receive further information concerning the second term

course,

e
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COURSE CONTENT

The pages in this section give 1;formation regarding the experimental crea-
tive problem-solving course.

The 28 booklets themselves, for use in the 26 sessions listed in F iv, have
been sent separately to the Title VII office of the Office of Education. The
majority of the content of the 28 booklets is available in a different format from
the Creative Education Foundation, 1614 Rand Building, Buffalo, New York. It is
in the form of an Instructor's Manual and Student Workbook for Creative Problem-

- Solving Institutes and Courses. The Manual and Workbook provide the kind of mate-
rial that the teachers in the "instructor-taught" courses used for the present ex-
periment (except that some of the problems and examples have been changed to be

more appropriate for college and adult groups),
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APPLIED IMAGINATION AND PROBLEM-SOLVINGI

Introduction to Course

Change is bewilderingly rapid in our nuclear ard space age ~-- more rapid than

Lk

ever before, The discoveries and innovations of the next 20 years will probably
make the previous 100 years seem to have progressed at a snail's pace.

Therefore, a student cannot forezsee exactly what knowledge he will need five

or ten years from now to meet life's problems, He can, however, develop attitudes
t and abilities that will help him meet any future challenge creatively by finding
’ better solutions tn protlems., The objective of the creative problem-solving course
is to help the student do just that. He learns to associate in new ways the know-
ledge and experience he possesses, as well as the new kﬁowledge and exderience he
acquires throughout his education and his life. Thus he becomes better able to
apply his learning to prohlems he meets as he progresses through school and into
the future,

NATURE OF COURSE

The purpose of the course will be two-fold: First, to nurture your personal
creativity; second, to enable you to express creative decisions, Creative decisions
are dependent on creative observation, observation unhampered by habit,

The course is devoted to the practical application of creative processes.

The creative process as applied to problem-solving is essentially as follows:

1., PFact-£inding:

a, FProblem-definitisn..picking out and pointing
up the [roblen,

b, Problem~-preparation--gathering and analyzing
d&ta [ ] o

2, Idea-finding:

a, Idea-production-~thinking up all possible leads
to solution, {

b, Idea-development--reprocessing the resultant
ideas by such means as modification and combination, 4

lA Research Project supported by the U. S, Office of Education, Grant No.7-42-1630-213
’ Copyright 1965, University of Buffalo Foundation, Inc.
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3. Solution-finding:

a. Evaluaticn--verifying the tentative solutions,
by tests and ctherwise.

b. Adoption--deciding on and implementing the
final solution.

This course will be quite different from most courses you have taken. You
will not be asked to "give back information.” Rather, you will be asked to think
up ideas -~ your own ideas --_rggarding a variety of problems in need of solutions,

At first, because of the nature of your previous education and experience,

you may £ind this strange. But, as the course progresses, you will become accus-
tomed to applying your creative imagination deliberately and energetically.,

During the entire course a "learn by doing" atomosphere will prevail, Thus

e

you will act creatively by meeting challenges and solving problems during the
course,

In brief, the course will proceed in the following manner: You will learn
by self-demonstration some of the internal and external factors which cripple
imagination, A variety of procedures for overcoming these blocks to creative
thinking will be presented, and you will participate in brief exercises employing
those procedures.

When the course is over you will have a clearer understanding of how to tackle
a problem creatively, as well as an appreciation of some of the rewards for crea- |
tive effort, Also, you will express more freely your creative self,

OBJECTIVES OF COURSE

The following are some of the results this course will help you produce:

l. An attitude of self-cénfidence in your ability to be deliberately
creative,

2. A strong motivation to utilize your creative potential.
3. An open-mindedness to ideas of others.

4. A greater expression of your curiosity -- an awareness of the
excitement and challenge in life.
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5. A consciousness of the vital iwportance of creative effort --
in business, in the arts, in the professions, in scientific
and technical pursuits, and in personal livi:g.

6. A heightcned sensitivity to the problems that surround Yyou ==
an attitude of ''constructive discontent” towards situations
as they exist in your life (that is, a constant desire to
improve everything that you do).

7. An increase in abilities associated with creativity, egspecially

the ability to produce quality ideas and original ideas as leads
to solutions of problems.

The course will be interesting and fun. Itiig fun, but it is not for fun. It
is for keeps? It will have a tremendous impact on all of your activities during
your future life, as well as during your school days.

The course itself will provide the kind of "climate" that will be necessary
for acomplishing its purpose., It will be up to you to provide the "internal climate"
most conducive to best results, This will involve, on your part, a willingness and
comnitment to iook open-mindedly at every phase of the course, as well as a will-
ingness to re-evaluate some of the opiniors, attitudes, and habits that you have
cultivated throughout your life.

CONCLUSION

Twelve years ago the noted psychologist, Dr. J. P. Guilford, imsicsted: '"Like
most behavior, creative activity probably represents, to some extent, many learned
skills. There may be limitations set on these skills by beredity; but I am con-
vinced that through learning one can extend the skills within those limitations."

Research has now confirmed Dr, Guilford®’s conviction that creative talent (at

whatever level this gift exists in an fndividual) can be nurtured deliberately.

)

Creative problem-solving is thus an art, a skill, It takes practice like
any other skill, In swimming, we may be able to swim fairly well but not bc
akilliul swimmers. If we discover, by lessons or otherwise, the key points of
skillful swimming, and then practice them, we are more likely to become skiilful
swimmers, In learning to swim, most of the time is spent in practice. The same

is true of piano-playing, or of any other skill. Similarly, it takes practice

to develop and to improve one's craativeneas.

Q
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Research has shown that one can learn to recognize &nd call deliberately on
his creative abilities; and he can lecarn techniques of sz d>ing. Th2 net result
for the student can be increased productivity, He may experience the same iype
of result as when a governor is taken from an automobilz which has been held under
50 miles an hour; it now can travel 80 or 90, The mot.iv¢ power is the sawe, but

the output has been enhanced, Similarly, this course wiil help you step-up your

creative output,
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*SELF-INSTRUCTIONAL COURSE IN APPLIED IMAGINATION
State University of New York at Duffalo

How to Use these Self-Instructional Aids

INTRODUCT ION:

You are about to engage in what will probably be an entirely new experierice
for most of you. This is a type of self-teaching called programmed instruction.
fhere are many reasons why you miy find this one of the most rewarding kinds of
learning. You will notice that you move along at ybur own most comfortable speed
-= rapid, medium, or slow, as best suits you. Another 'plus" for programmed in-
struction 1s that instead of answering just once or twice in a peried, you are
called upon to react to every sentence. Can you gsee the advantage in this? You
are actively engaged in the learning process. Furthermore, you are not left te
wonder whether or not you are thinking correctly, for on the back of every page
(while you are learning fundamantals) you will find possible answers. |
INSTRUCTIONS :

The title of each session gives a clue as to the nature of the session. The
quotations on the cover are significantly related to the material included in the
bocklet. .Therefore, be sure to read the title and quotations at the beginning of
each session., Then, at the e¢nd of the session, lcok back at the cover and ask
yourself, "Did I gain anything in relation to the topic and the obvious purpose
of the session?"

In each booklet, read page 1, then write your response in the space provided.
The length of the blank line does not bear any relationship to the size of the
word or phrase you may use. Your response may be a word, a phrase, or any response
that makes sense to you in completing the statement. Then turn over the page,

On the reverse side of the same page you will €ind some suggested responses for
page 1 (sometimes two or three, sometimes many alternative ones). No matter how

few or how many are given, yours may always be still an additional response-

possibilicy,
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Compare the given responses with yours, then turn to page 2, read and respond
in the same manner, and .ontinue in this way until the last page of the program.
1f a page does not call for a written responsa, move right on to the next page.,

There is always more than one satisfactory response to a particular "blank."
Therefore, suggested responses will end with "etc.', indicating that many other
responses might also be put in the blank spsce. You may find you do not agree
with any of the responses given, for it is possible for you to create better re-
foonses than those given. In such cases, we both will probably recognize them
as such, As a matter of fact, our suggested responses will usually consist of
the words that are most frequently given by the students. Dut you may think of
less common words or expressions, and this is fine. Such fluency and flexibility
of word usage is in itself creative exercise. It is the gense of the statement
that is important. You will undoubtedly realize whether you have made good sensa
in the context of the preceding and following pages. The purpose of the "blanks"
is to make you think through the statement, -- to "engage" you in active reading, --
as well as to provide feedback fof us.

Many pages will be "open-ended."” They will not "clue" your responses, but
will allow you to write freely with respect tc what is requested. Also, many
pages will not provide a suggested respomse on the reverse side. In such cases,
you will find that your own response will undoubtedly bz reasonable to you, ard
you will acauire confidence in your ability to respond appropriately to a variety
of unusual tasks. Sometimes you may wish we had shown a few samples of others'
thinking where we do not do so. In this case we suggest you talk with family
or relatives and compare your ideas with theirs. You will probably find this

especially interesting. However, please do nJt have such discussions with stu-

dents who might be 'control” subjects in this experiment!
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Feel free to write a comment or suggestion on a page if the thought or ex-
ercise on that page bothers you in any way -- or make a note right then on che
questionnaire at the end of the booklet. (One often forgeta his comment if he
waits until later,)

It is important to do each page in 1ts proper turn. Please do not look shead
for the printed response before £illing in your own. If you do not seem to be
able to respond, leave the space blank., Likewise, do not later &ill im, add to,
or change any of your responses, regardless of how they may differ from the printed
ones you find on the reverse side of the page. It is all right to look back in
the booklet to review, but please do not change any earlier responses you made.

It is important for us to knew wherein you differed in your responses, or where
you ran into difficulty. This aids us in refining and improving the program.
And, as noted above, your response may be better!

If you become fatigued, take a "stretch-break" -- relax a moment. You may
want to close your eyes and relax for a minute or two before the "buff" pages
at tke end of each booklet, These buff pages are included because we all proceed
at our own speeds. Hunce, some students may finish the basic part of the booklet
faster and will find added challenge in the buff pages. Therefore, don't worry
if you do not get to do them in class. As a matter of fact, any student may tear

these pages out and take them with him if he would like tc try his hand at them

iater.
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(Outside of card)

EVALUATION
(selution-finding)

Effect on ekjective?

individuels and.‘or grovps offected?

Costs invelved?

Tengibles invelved {neteriels, equipmem, etc.)?
Meors) end ‘or legal :mplications?

intengiblos invelved (epiniens, ettitudes, foe!.
ings, sesthetic velves, o9c.)?

New probloms covsed?
Difficuitios of implemerntetion ond follow-up?
Regpercussions of faiturc?

Timeliness?

IMPLEMENTATION
(ecceptance-finding)

ACCEPTANCE: 1n whet ways might | gain ecceptonce?

ANTICIPATION: How might | everceme enticipated
objections?

ASSISTANCE:  In whet weys might other persens or
groups help me?

LOCATIONS:  What pleces or Jocetions might be
edveriogeovs?

THAING: In whot weys might | vse speciel

times, dates, otc.?

PRECAUTIONS: V‘hﬁ,m:wos might test my ‘‘bost’
ides

A stitzh in time seves nine!*’

XY T 1Yy DA D G P S S e D S S D S D ey D e e Sy @
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COURSE SUMMARY OF ""APPLIED IMAGINATION"
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"Bvery geal man resches provides ¢ saw sterting peint,
. and the sum of oll man's days is fust o boginning.”

Lowis Mumferd

(Inside of card)

SENSITIVITY TO CHALLENGES

(peablom-finding)
friends? impravss.ants?
fomily? heppiness & comfort?
noighbers? misvnderstendings?
church? complicetions?
house? weste or inefficiencios?
schee!? bettlenecks & routine?
homework? ottitudes?
giadustion? enxistios or fears?

cor or iransportation? snger or disgust?

seciel life? pet peeves & complaints?
persenality? sofety?

hobbios & loisure time? economy?

finances? (money) periermance?

plens & goals? durability?

hopes & dosires? eoppoarence?

coreer? populnrity?

|

OBSERVATION AND MANIPULATION
(ideas)

(fects)

DESCRIPTIVE CATEGORIZS IDEA-SPURRING QUESTIONS
{foctr-finding) (idea-finding)
Objects MAGNIFY?
1 MINIEY?
fonction  odur REARRANGE?
structure sevnd
Put ts Other Uses?
substence teste
Adept?
celer megnitude
Medify?
shape time
Magnify?
texture spece
Minify?
Situations Substitute?
whe where Roerrenge?
whet why Reverse?
when how Combine?
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TITLES OF SESSIONS

Sensitivity to Challenging Problems
Recognizing the Real Problem

The Creative Process and Incubation
Habit and Creative Behavior

Deferred Judgment

Idea-Finding by Forced Relationships
Evaluation

Preparing to Put Ideas to Use

Part A -~ Discovering Relevant Factors

Part B - Applying the Total Creative
Problem-Solving Process

Observation and Perception

Observing Features or Characteristics
Part I

Observing Features or Characteristics
Part 11

Part A - Breaking down the problem

Part B - A Personal '"Obstacle~Type"
Problem

Idea-Finding: Introducticn

#15

#16

#17

#18

#19

#20

#21

#22

#23

#24

#25

#26

Idea~-Finding: Making strange

1deas Useful
ldea~-Finding: Manipulation by
MAGNIFICATION
Idea-Finding: Manipulation by
minification
Idea-Finding: Manipulation by
Rearrangement

Evaluation and Development of
Ideas

Applying the Total Methodology
to Our Own Problems or Challenges

Stretching our Observational
Abilities

Awvareness through All of Our
Senses

Idea-Spurring Verbs Applied to
a Situation

Idea-Finding: Forcing Relation-
ships Among Aspects of a Problem

A Challenge to Anticipate

Making "Snap" Decisions Creativel




Approximately once every four sessions one of the following five-minute ex-
ercises was given in all experimental sessions:

1.

6.
7.

Students were told to keep a record of the mumber of ideas they listed on
these exercises in order to study their progress. The exercises had been pre-

tested

item.

. Take five minutes to list ways to improve a desk calendar. (This one

. List ways to improve a bathtub:
. List ways to improve a library:

. List ways to improve a Christmas Card:

FIVE -MINUTE TEST EXERCISES

List ways you might improve a mailbox,

You will have five minutes. Once you have begun, make any necessary
assumptions, but do not ask any questions. Please hegin.

item is included in Booklet #5, as page 1 of the program.)

List ways to improve toothpaste:

List ways to improve a bed:

and found to yield, on group averages, equivalent numbers of ideas per
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SPECTAL INSTRUCTIONS DTJRING CERTAIN SESSIONS

Instructions to Prozrammed Group: in Session 3

I will reread to you this paragraph from the original instructions about using
the seif-instructional booklets,

There is always more than one satisfactory response to a particular "blank."
Therefore, suggested responses will end with "etc.”, indicating that many other ‘
responses might also be put in the blank space. You may find you do not agree
with any of the responses given, for it is possible for you to create better re-
sponses than those given. In such cases, we both will probably recognize them as
such. As a matter of fact, our suggested responses will usually consist of the
words that are most frequently given by the students. But you may chink of less
common woxrds or expressions, and this is fine. Such fluency and flexibility of
word usage is in itself creative exercise. It is the sense of the statement that
is important. You will undoubtedly realize whether you have mzde good sense in
the context of the preceding and foi.owing pages. The purpose of the 'blanks" is
to make you think through the statement, -- to "engage" you in active reading, --
as well as te provide feedback for us.

Instructions to Programmed Grouns in Session 4

1. A reminder, that in this progrzmmed course, there is deliberately no dis-
cussion provided. You may have seen the newspaper article the other day which
further emphasized this. The experiment will be comparing these programmed groups
with other groups where there is discussion provided, as was explained in the *
earlier information given to all students.

Cne thing we would encourage you to do, however, is to discuss the concepts
and experiences in the sessions with your fellow experimental students (not with
other students because of the control subjects in the experiment) or with members
of your family.

2. A rcuminder about the emphasis, in the introduction to the course, that
practice will be a strong part of the program. The development of creativity
takes practice, like any skill. Therefore, when you finish both the basic parts
of a booklet and the buff pages, go back to all of the earlier challenges that
required ideas. Extend yourself in thinking up additional ideas beyond the ones
that you listed the first time. Use up all the remcining time of the period for
this purpose. If you like, you may also spend some of the time thinking up alter-
nate words for the words that are given in the responses.

3. On any of the pages where it says '"you may take it with you if you like,"
you are to work on these pages during the class session, just like any other pages;
then you may tear the page out and take it with you for further thought or just
because you may want to keep it.
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Instructions to Programmed Groups in Session 5

If you disagree with any statement or juotation that is given in a booklet,
please feel free and encouraged to write your reaction on that page. Then be sure
to call our attention to your comment, by page number, in the questionnaire on the
last page of the booklet. Incidentally, some of your points of disagreement might

be interesting points for discussion with your fellow experimental students or your
family.

a Comment to ALL Students in Session 20

It might be well at this point to emphasize the relationship between learning
creative problem-solving and learning to drive a car. When you first learn to
drive, you have to think very intently about exactly what you are doing with your
hands and feet. You are very conscious of each movement you make. However, after
you have driven for a while, you make the movements almost automatically -- sub-
consciously.

Relating that experience to your experience in this course, you can see that
during the course you are learning to make certain "thinking movements" quite
deliberately. Liatec you will probably find them to be subconscious, -- almost
automatic with you.
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Absentee form F vii

, 1965

bear ’

This is the work we covered in class
today. Will you please complete it and bring

it to our next session on .

Please do_not show the material o any students.

ERIC

= Provide c
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NAME SCHOOL

QUESTIONNAIRE REGARDING EXPERIMENTAL COURSE IN APPLIED IMAGINATION
for
Buffalo Hign School Seniors

IMPORTANT: This course was an educational experiment. Many other students in the .
future will be affect>d by decisions that will be based on your reactions as the
first "test pilots" of the present covrse. Therefore, your answers and comments
on this questionnaire are highly significant. Please read each question carefully, |
and give serious thought to your answers and comments. Be completely frank in your
appraisal. No one at your school will see these papers; only the research staff

at the University will work with the questionnaires. Furthermore, your answers

and comments will in no way affect your grade. All students who have been asked

to fill out this questionnaire have received an "S" grade already for the course.

Please circle one reaction in each cultiple-choice statement, and provide as much
information as possible for each item.

1. I find myself more observant than before the course. (not at all) (very little)

(somewhat) (a good deal) (a great deal)

Comment :

2. I find myself more open-minded to ideas of others than before the course.
(not at all) (very little) (somewhat) (a good deal) (a great deal)

Comment :

3. I find that I am more prone to try different approaches to doing something or
to attacking a problem than before the course. (no) (I doubt it) (not
necessarily) (probably) (definitely)

Comment :

4. I find I tend to take more factors into consideration in making decisions than

before the course. (mo) (I doubt it) (not neccssarily) (probably) (definitely)

Conment :

5. I find myself more self-confident than before the course. (not at all)

(very little) (somewhat) (a good deal) (a great deal)

Comment:

6. I find myself a more active participant in discussions than before the course.

(not at all) (very little) (somewhat) (a good deal) (a great deal)

. e S St




7.

8.

9.

10,

11.

12,

13.

14,

15.

G-2

I find myself more inquisitive than before the course. (not at all)
{very little) (somewhat) (a good decal) (a great deal)

Comment:

I fird since taking the coursc that I tend to exert more effort in mental
tasks rather than quitting so soon. (no) (I doubt it) (I don't know)
(I think s0) (definitely)

Comment:

I find myself more aware of problems and challenges than before the course.
(not at all) (very little) (somewhat) (a good deal) (a great deal)

Comment :

I find myself better able to cope with problems than before the course.
(not at all) (very little) (somewhat) (a good deal) (a great deal)

Comment :

I find I am better able to think up effective ideas than before the course.
(net at all) (very little) (somewhat) (a good deal) (a great deal)

Comment :

I find I am better able to evaluate my ideas than before the course.

(not at all) (very little) (somewhat) (a good deal) (a great deal)

Comment :

1 find I am better able to develop my ideas and put them to use than before

the courge, (not at all) (very little) (somewhat) (a good deal) (a great deal)

Comment:

I have found the course helpful in my school studies. (not at all)
(very little) (somewhat) (a good deal) (a great deal)

Comment :

I think I will be able to make use of what I learned in my education after

high school. (not at all) {very little) (somewhat) (a good deal) (a great deal)

Comment :




16.

17.

18,

19,

20,

21.

22.

23,

Vihy?

G-3

I found tire course helpful in my life's activities in general. (not at all)
(very little) (somewhat) (a good deal) (a great deal)
Comment: : .
I think I will be able to apply what I have learned in thie course $n ny
future life. (no) (I doubt it) (maybe) (probably) (yes)

- Comment: —
As compared with my favorite high school course, I think this course will

prove valuable in my life. (to a much laagser ~xtent) (tc a lesser extent)
(about thz same) (to a greater extent) (to a much greater extent)

Comment :

As compared with my high school courses in general, I think this course will
prove valuable in my life. (to a much lesser extent) (to a lesser extent)

(about the same) (to a greater extent) (to a much greater extent)

Comment :

I think the course shouid have been (eliminated as of no real value)
(reduced in length) (about what it was) (expanded to more sessions per week)
(expanded to 2 full year).

Comment:

I feel the training would be best if given (never) (in grade school)

(in junior high school) (earlier in high school) (during the senior year
vhen it was given) (in college).

Comment:

I think a course like this should be (not offered at ull) (elective to colleg
prep only) (elective to all students) (required of all college-prep students
(required of all students).

Why?

I would recommend & course like this to (no students) (some atudents)

(most students) (all students).

e e e e e e e
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G-4

24, If I had fully rcalized the nature of the course when the experimental volun-
teers were sought, I probaily would have volunteered to spend the semester on
the sessions, (no) (yes)

Comment:

25. I would have preferred to drop out of the course if I had been given the oppor-
tunity. (definitely) (ac many points) (sometimes) (rarely felt that way)
(never wanted to)

Comment :

26. As compared with my favorite high school cour ', I found this course
(much less interesting) (less interesting) (about the same) (more interesting)
(much more interesting) .

Comment :

27. As compared with my high school courses in general, I found this course
(much less interesting) (less intezesting) (about the same) (more interesting) :
(much more interescing) .

Comment

28. I found the sessions (much too repetitious) (too repetitious) (moderately
repetitious) (slightly repetitious) (not at all repetitious),

Coomenit:

29. I found the course as a whole (not at all anjoyable) (not very enjoyable)

-

(so-s0) (enjoyable) (very enjoysble).

Comment:

30. Did you expect something of the course which didn't materialize? (yes)
(maybe) (no)

Comment:

31, 1In what ways, if any, did it surpass your expecta.ions?

ERIC

Full Tt Provided by ERIC.
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32,

33.

34.

35.

36.

37.

38.

G5

-

What parts of the course helped you most and how?

What le your best suggestion to make the course more valuable for high

school students?

I would like to take an auvanced course in Applied Imagination in college,

if I had the chence to do so. (no) (I doubt it) (maybe) (probably)
(definitely)

Comment:

I have discussed the course at home.(not at all) (very little) (somewhat)
(a good deal) (a great deal)

Comment :

I have discnussed the course with my friends.(not at all) (very little)

(somewhat) (a good deal) (a great deal)

Comment:

Reg;fding the yellow "take-home' pages:
1. I worked on them (never) (rarely) (sometimes) (usually) (always)
2. I read them (never) (rarely) (sometimes) (usually) (always)
3. I {(disliked them) (was neutral to them) (enjoyed them)
(never looked at them, so I don't know)
4. I found them tc be (useless) (of little help) (of some help) (of great help)

Comment

I found the periodic five-minute tests to be (very discouraging) (discouraging)

(without effect) (encouraging) (very encouraging),

Comment

& i P -




39.

40.

41,

42.

G-6

If the course has helped you solve psrticular problems in any of these areas,
please explain:

Family:

School:

Work:

Church:

Persounal:

Other:

I taink this experimental course was

I think this experimental course was not

To summarize your true feelings about the course, pretend you are writing a

"confidential" note to your best friend who has asked you to tell him or her

about this course. What would you say? (Use the back of this page if you

would like more space.)

D fa PO




43.

ét’l' .

G-7

If my best friend then asked me if he should take this course, I would say
(definitely no) (no) (maybe) (yes) (by all means).

I am creative. (yes) (no) (I don't know)

Regarding Self-Instructional Boolklets Specifically:

45.

46.

47.

48.

49.

50.

52,

_ Why? __

Before this course I heard or read about programmed instructior. (never)
(very little) (some) {quite a bit) (a great deal)

My own previous experience with programmed-instruction material has been

(non-existant) (very slight) (moderate) {appreciable) (extensive),
I found this form of instruction. (very distastcful) (distasteful)
(acceptable) (pleasant) (highly enjoyable)

Comment

I believe that I learned chrough this form of instruction. (terribly) (pooriy)
{passably) (capably) (superbly)

Comment:

If I had been given the opportunity to talk over the work in the booklets, I
would have felt differently about the course. (no) (I doubt it) (maybe)

(probably) (yes)

Comment:

If you answered "yes," '"probably,' or "maybe" to #49, how often do you think
discussions should be held? (after each booklet) (once a week)
(every other week) (about once a month) (a few times during the semester)

Comment:

If I had spent the same amount of time we spent in these classes in studying
a regular textbook in Applied Imagination, with no instructor, I feel that I
would have accomplished (much more) (more) (about the same) (less) (much loas).

Why?

As conjared with the self-instructional booklets we used in the course, I think
I would have enjoyed spend the time studying a regular textbook on the subject,

with no instructor, (much more) (more) (about the same) (less) (much less).




53.

54.

55.

56.

57.

58.

59.

60.

G-8

I would have preferred listening to lectures during (all scssions) (most
sessions) (half of the sesaions) (2 fww of the scgsions) (none of the sessionsg),
Comment :

If I wvanted to learn more about creative problem-solving, I would use addi-
tional programmed instructional materials, (only a8 a last resort)

(with much hesitation) (maybe yes, maybe no) (without much hesitation)

(in preference over all other forms of instruction)

Comment :

I think programmed instruction should be used in future courses in Applied
Imagination. (never) (seldom) (occasionally) (often) (always)

Why?

If someone were going to rewrite the program I too%, I would recommend generally;
(make most pages much harder) (make most pages harder) (leave them about as is) |
(make most pages easier) (make most pages much eagsier)

Why?

Regarding single word fill-ins, what would you suggest? (Don't use at all)

(Use sparingly) (Use about as is) (Use even more extensively) (Use entirely)

Why?

Did it tend to discourage you when you found a different response than you had
filled in on a page? (never) (rarely) (sometimes) (usually) (always)
What was your reaction generally, when you found different responses than you

had written on a page?

It has been suggested that all response be left off the back of the pages,

inasmuch as the responsss the students write are almost always appropriate,
What do you think of this idea? (very poor) (poor) (fair) (good) (excellent)
Why?

On the reverse side,please write whatever additioral comments you would like

to make about the seilf-instructional booklets.




Final letters to Principals H-1

- and volunteers Hr.yes Hall
Millard Fillmore Coliege

STATE UNIVERSITY OF NEW YORK AT BUFFALO

Formerly The University of Buffalo, Founded 1846

Administration Road

Buffalo, New York 14214

Direcior of Creative Education Telephone 831 - 2208

Area Code 716

January 25, 1966

Mr. Lloyd Miller
Bennett High School
2875 Main Street
Buffalo, New York

Dear Mr. Miller:

To confirm our conversations regarding the post-testing of the
students in the creative education experiment, this testing will be
carried out in your school on Tuesday, Febru:ry 1 and Thursday, Feb-
ruary 3 during periods 1, 2, 3, 4E and 6 in rooms 105, 135, 169, 103
and 285 respectively. Mrs. Virginia Flint will be conducting the
post-testing as she did last fall.

The enclosed letter is being sent to each of the control students,
via their homerooms, to alert them to the post-testing. Also, the
letter informs them to continue reporting to room 285 fcr the sixth
period on Tuesdays and Thursdays for the entire spring term, during
which they will be given the creative problem-solving course as prom-
ised to them earlier. Students presently taking the course have already
been reminded of the testing. '

Attached is the list of students to take the tests and the spring
course. If possible, would you remind them over the loudspeaker on
Tuesday and Thursday morning that "all students who were notified to
take the creative education post-tests should report to the rooms during
periods as instructed."

We are counting on full class-periods those two days, just as we
had for the pre-tests. Our experiwment has proceeded beautifully so far,
thanks to the excellent cooperation of all the schools. Now we will be
ever so appreciative of your help in seeing that nothing interferes with
the all -importan” post-testing next week. If you think of anything which
might shorten the periods or interrupt the testing, would you be gcod
encugh to phone my office (831-2208 or 331-3701).

1f you have any questions at all, please don't hesitate to phone me.
Ve appreciate so much your cooperation, and we hope tc have some very
interesting results to report tc you and the Buffalo Schools after all
of our test data is analyzed during the spring term.

", L)
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Mr. Lloyd Miller
Page two

t Regarding those students who had volunteered for the experiment
but were not randomly assigned as cither experimental or con’rol sub-
jects, a separate letter will be provided, via the homerooms, at the
end of the week of the post-testing. We will be sure to send you a
copy of that letter, which will cffer the students who were not sub-

jects in the experiment a copy of the textbook, Applied Imagination,
as we promised to do earlier.

Sincerely yours,

by ) -

| Sidney J. Parnes
Director

SJP/bs
Enclosures

cc. to Joseph Manch
Norman Hayes
James Lanz

; H-2
|




H-3

Hayes Hall
Millard Fillmore College

STATE UNIVERSITY OF NEW YORK AT BUFFALO Administration foad

Formerly The University of Buffalo, Founded 1846 Buffalo, New York 14214

Director of Creative Education Telephone 831 - 2208

Dear ’

t | January 27, 1966 Area Code 716
|

As a centrol subject in the creative education experiment, you will report
for final testing on Tuesday, February l and Thursday, February 3 during period
in .

The first experimental creative problem-solving course ends this week in
all Buffalo Higzh Schools. Your final tests on February 1 and 3 will be crucial.
They will make it possible to determine to what extent the creative ability of
control studen:s increases as a result of a semester's work in your senior year
without any spicial creativity course. Test results will be used for research
purposes, not for discussion of individual scores with teachers or administrators.,

ik

In the case of the experimental students (who just completed the special
course), the research will ensble us to determine to what extent their develop-
ment in creative ability is increased by the course in creative problem-solving,
as well as to what extent the results are influenced by different methods of
presenting the course. Gains in the creative ability of the "experimental" stu-
dents (the ones who took the courss) will be compared with the gains of the "con-
trol" students (who did not take the course), in order to determime any beneficial
effects of th2 course.

Therefore, the "control.' student plays as important a part in the experiment
as does the “experimental" student. If we learn that your creative ability
increased to the same extent without a special course in creative problem-solving,
it wvould indicate that it is not necessary to provide deliberate courses to
strengthen creative ability. If, on the other hand, the students who took the
course shou greater gains in creative ability at the end of the semester than do
tlie control students, the creative problem-solving course might well be worth
offering regularly in high schools.

After taking the final tests, you will then be able to begin the creative
problem-solving course immediately, as we promised. This will be given to you
on Tuescays and Thursdays in the same roow and at the same time as the testing,
for the balance of the school year.

Thank you very much for your cooperation in this most important research

project.
Sincerely yours, ”
4-'\-((. --s?}, J‘.\‘\ WA
Sidney J. Parnes

SJP/bs Director




B e —
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Hayes Hall
Millard Fillmore College

' STATE UNIVERSITY OF NEW YORK AT BUFFALO

Formerly The University of Buffalo, Founded 1846

Administration Road

Buffalo, New York 14214

Director of Creative Education Telephone 831 - 2208

Arez fode 716

February 3, 1966

Dear

Last £fall you volunteered, if randomly assigned, to takc part in
the creative education experiment in the Buffalo public high schools.
I It happened, es you recall, that your name was not one of those ran-
domly assigned to be included in the experiment.

We promised to offer you later, either the course or a complimen-
tary copy of the textbook, Applied Imagination. Therefore, if you
would like to receive the book, please write me row, and we will see
that a copy 18 sent to you.

As to the course, we will not be able to accommodate large num- ’
bers in the classes to be offered this coming term. However, 1f you 1
are especially interested in taking the course, which will be offered
to control students in the programmed (scif-instructional) form, let
me know when you write. Then, should there be any cancellations among
the control students who are slated for the course this term, we would
try to include you as a replacement. If not, we would keep your re-
quect on file in case some future opportunity should occur.

Thank you for your interest in the resea~ch project. If you rould ]
ilike a summary of the results when they become available, let me know.

Sincerely yours,

Ly Y. Ponn

Sidney J. Parnes
Director
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