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ABSTRACT

Researchers and program developers in the area of creative problem-solving must
identify criteria in which complex, real-life problems are involved in order to
demonstrate the effectiveness of instructicnal programs which purpart to iinprove
-crealive protlem-solving abilities. The first purposes of this project were to
develop a new measure of Creative Problem-Solving (Improving Research Testing )
and to develop new scoring criteria for the College Situations Problems.

In addition, evidence concerning the reliability and validity of nine new varisbles
derived from these two meastres was eXamined. jdequate levels of inter-problam

and irter-rater reliability were obtained for each of the nine variasbles. Seven
of the nine new variables were also correleted positively and significantly
(although moderatezly) with a variety of external criteria commonly associatad with
creativity, including divergent thinking abilities and several scales representing
non-academic accomplishments.

Tinally, the nine new variables were applied in comparing four experimental groups
and a control group in the Creative Studies Project. Significant resulis, favoring
experimental groups, vere obtained for three of the five variables derived from
-the Improving Research I'esting measure, but not for the four variables derived frcia
‘the College Situations Troblem. Implications for subsequent research were also
identified. ‘
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, CHAPTER I
I'TRODUCTION AMD STATE'ER™T OF PROBLENI

In the two decades since Guilfordis (1950) discussion of the lack of rcscarch
intercst in crcativity, activity among educators and psychologists has increased
rapidly. One of the most extensively studied protlems is whether or not it is
nozsibie Yo mrture creativity through training or instructiocu. - lany mcthods and
techniques have becn advanced, and several instructional programs and curricula
have been developed, Thesc purport to have, either as their principal goal or

at least as e goal of somc significance, the facilitation of creativity (Trcffinger
and Gowan, 1971), Utilizing many of these methods and programs, numercus exper-
imental tosts have been conducted, particularly among children and adolescents.
The results of many studies suggest that it is possiule %o facilitate many diver-
gent thinking abilities through deliberate training or instruction.

It seems very important, however, to inquire whether or not such training attempts
also have more complex effects. [However important the divergeat thinking abilitiez
may be as a necessary aspect of the measurement of creativity (Guilford, 19672,
1971), the complexity of the creative process indicates that many different abil-
ities, and some non-aptitude traits, influence in significant ways the developi:nt
and exprcssion of creativity. Although the divergent thinking abilities are
important criteria in creativity-training research, they should ‘not be considered

— et ¢ e .

sufficient criteria (Treffinger, Renzulli, and Feldhusen, 1571).

Even though there is evidence that divergent thinking abilities are correlaied

with creative productivity, it does not necessarily follow, of course, that

Sraining which facilitates divergen® thinking will also result in increases =
creative bebavior (more generally defined). The question is, tnen. "Will iucreasing
diveigent thinking also result in increased effectiveness in rore complzx crzative
preblem-solving?  Of what use are increased divergent-thinking abilivies, wo

tighh ask, unless they contribufec to a person!s ability to solve more quickly cr
effectively the many complex problems which life constantly presents?

There are also several conceptual and methodologiczl problems relating to the use
of many existing measures of divergent thinking, which further suggests %hat
additicnal criteria are needed for a comprehensive assessmen’ of the effects of a
training program.

Critical problems for ths researcher or program developér, then, are %+ idenii
criteria which represent the complex problem situations with which the subjec
rust deal in his ordinary life ‘experiences (i.e0, "real life" or "naturslistic
p?oblems), and to demonstrate that the training has had a facilitating effect

on such criteris, as well as on less complex measures {such ac specifi: divergent
thinking tasks). This represents, in one sense, a step toward the uwliimabe
coiterion for creativity training research: does the training influelice the per-
son's behavior in naturalistic problem-solving settings?

.
W
T

Although it might be most advantageous and enlightening to follow a group of
trained and control subjects over a lung period of time, as they deal with their
real problems, such procedures are clearly impractical, In the proposed project,
therefore, an attempt will be made to develop and validate new criteria which
will meet the requirements of research utiligation, and, at the same time, assess
outcomes more complex that those assessed by existing measures of creative and
divergent thinking. These criteria will then be utilized in the overall evalua-
tion of the Creative Studies Project, currzntly being condncted -at the State
University College at Buffalo, New York (Parnes and Noller, 1973).

-ll-



Review of Literature

In this section, two important areas of concern in the proposed research will be
reviewed: first, literature pertaining to tc¢:hniques and programs for fzcili~
tating ¢.-eative behavior; and second, recent theory and research concerned witn
problems in the measure.cnt of creative thiniing and problem solving.

Facilitation: Technigques aii. Programs. Wide-spread interest in creativity in the
last two decades has resulted in the development oi many procedures, methods, and
programs for nurturing creativity, Treffinger and Gowan (3971) have listed over
forty different approaches and programs. Among these, many have been developed

as instructional programs for utilization in school settings. IHumerous research
studies have been conducted in which their effectiv_ness has been tested under a
variety of conditions.

Torrance and his associates (Torrance and Gupta, 196L; Cunnington and Torrance,
19653 1i-=mr and Torrance, 1965) have developad printed and reccrded programs for
fosteriry creative thinking among children and early adolescentis. Ar instruc-
tional program for elermentary school children, in which several techniques are
integrated, has been developed and tested ty Davis and Houtman (1963). Covington,
Crutehfield, and Davies (1966) developed programed instructional maierials for
facilitating creative problem--solving among {ifth- and sixth-grade puplls; these
materials have been utilized in several research investigations (Treffinger and
Ripple, 1971). The Purdue Creativity Training Program (Feldhusen, Treffinger.

and Bahlke, 1970), is a series of 28 aucio-taped programs, each with acccmpanying
printed exercises, to facilitate creative thinking and problem solving among
pupils in the upper elementary grades. Evidence for its effectivensss hes beor
preseuted in several studies, including a large-scale test involving forty-eight
fourth-, fifth-, and sixth-grade classes (Feldhusen, Treffinger, and Thomas. 1S71).
Synectics Educational Systems has also produced a broad range of educational mat--
erials, designed to facilitate creative talent among students at many age levels,
from childhood to adult (Gordon, 1971).

One of the most extensive programs of research and development, particularly in
relation tc training programs for high school students,.college students and
adults, has been the program developed at Buffalo by Osborn (1353) and continued
and expanded, by Parnes and his associates (19672). Their efforts hive includad
a wide range of programs and research investigations, including:

(1) establishment and evaluation of a college-level elective in crea~
tive problem~-solving (Parnes and Meadow 1959; ifeadow and Parnes, 1959);

(2) a week long Creative Problem-Solving Institute, for adults in.
‘ndustry, government, and education. This has recently completed its eighteenth
unnual program (Journal. of Creative Behavior, Vol. 5, No. L, 1971, pp. 281-290.

(3) and, an experimentsl program with high school pupils (Parnes, 19656).

There 1is now in progress at the State University College at Buffalo, New York,

a Creative Studies Project, which extends this line of research (Parnes ard Noller,
1973). Incoming freshman students who applied for participation in the Project's
program were randomly selected and assigped to experimental and control groups.
Students in the experimental condition participated in a four-semester sequence

of courses in creative problem-solving. Assessments of their growth in creative
abilities were made, including comparisions.of experimental and control subjects
on a wide range of cognitive and affective variables (Parnes and Noller, 1973).
Longitudinal comparisons are also planued. (Experimental group instruction began
in September 1970,) '

Research with many of the programs discussed above leads quite clearly to the
, conclusion that it is possible to effect significant facilitation of divergent-

v
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thinking abilities. HMany of the studies cited above, using a variety of training
procedures end programs, have shown quite consistently tha* .creative thinking
atilities can be nurtured (ileadow and Parnes, 1959; Britton, 1967; Torrance, 1965;
Torrance and ilyers, 1970; Feldhusen, Treffinger, and Thomas, 1971; Parnes, 1967b; -
Guilford, 1967). There is also some evidence that the effects of training persist
over time (Covington and Crutchfield, 1965; and Parnes and Mcadow, 1960), and that
instructed Ss are superior to COntrols in performance on several p;oblem—solv1ng
tasks (Olton, 1969; Ripple and Dacey, 1967; Treffinger and Ripple, 1971) and on
measures of personality variables and attitudes (Parnes and Meadow, 1959;
Treffinger and Ripple, 1969). There is very little empirical ev1dence, however,
concerning the effects of training programs or procedures on more complex, nat-
uralistic or "real-life" problem~solving criteria.

Limitations of-Ixisting ileasures, . Researchers have been concerned with the der-

elopment of valid, reliable, useable measures for creativity for meny years (e.gs,

. Guilford, 1950, 1967a; Torrance, 1962, 1966 Mednick, 1962), and it is clear that
‘substantial progress has teen made in this area (Guilford, 1967b; 1970). However,

as Treffinger, Rengulli and Feldhusen (1971) pointed out, there are many problems
which still remain unsolved,

The measures of fluency, flexibility, originality, ‘and elaboration which are
yielded by several existing measures (Guilford, 1967a; Torrance, 1966) do nct

" provide a comprehensive measure of creative potential Divergeht thinkirg scores

appear to represent a necessary, but not sufficient, component of the assessment
of creativity. Guilford (1967a, 1971) has argued explicitly, for example, that
(in Structure-of-Intellect termlnology) other abilities, including ‘these which
inv~lve transformations as products, and several which involve behavioral conient,
are very likely to be important aspects of creativity. ' In addition, a number of
personality and ffective variables are very likely to be important. components cf
creative potential (Dellas and Geier, 1979).

Covington (in press) described many aspects of the process of creative.problem-
solving, and concluded th-t measures of divergent thinking, or any attempt to
assess creativity through customary psychometric "objective-testing" procedures.
would be likely to be inadequate. He contended that, particularly because of the
complexity of the creative process, any attempt to assess creativity which relied *
exclusively on "factorially pure" tests of specific aptitudes would be non-
comprehensive. Guilford (1971) also argued that no single aptitude, nor even a
set of measures .of similar aptitudes, such as divergent thinking abilities, should
be expected to correlate very highly with other criteria of creative potential,

Thus, existing measures of creative thinking seem; logically, to be limited ia
value. Certainly they constitute one important criterion to be considered in
creativity training research, but they should not be, the sole criteria upon which
che researcher or developer'relies.

There are also technical and methodological limitations of existing measures,
which bear importantly on our use and interpretation of such measures. Existing
measures have been criticized and problems identified by Ausubel (1963), Wallach
and Kogan (1965), Wallach (1968), Thorndike (1963), Vernon (196L}, Harvey (1970),
Clark and ilirels (1970), Taft and Rossiter (1966), Guilford (1971), Treffinger,
Renzulli, and Feldhusen (1971), Khatena (1971), Tryk (19688) and Covington (in
press). In general, the problems which are most frequently discussed involve:

(1) Problems of reliability, especially in relation to the test-retest
reliability of existing measures, which is frequently substantially lower than
desired over short intervals, aud is seldom:as high as reliability coefficients
for measures of other cognitive abilities (such as IQ).
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(2) Problems of useability, which have to do with such concerns as the
effects of variations in time limits, testing conditions, administration procedures
and directions, as well as issues concerning the objectivity and accuracy of
scoring. _

(3) Protlems concerning the internal structure and construct validity
of existing measures, including those deriving from factor analytic investigations,
and such issues as the comparability of suh-~tests and the combination of scores
derived from several sub-tests.

(L) Problems of predictive and concurrent validity, with two particular
common concerns: (a) that there 1s insufficient evidence that scores on existing
measures either prediect future creative accomplishments or are significantly cor-
related with other acceptable concurrent criteria or creative benavior; or
(b) that scores on such tests commonly intercorrelate better with measures of
other aptitudes than among themselves or among other measures of similar aptitudes.

(5) Problems concerning the content validity, or the theoretical and
conceptual adequacy of tests in relation to what Is known about creative potential
from other sources.  Covington (in press), for example, has identified several
ways in which conventional psychometric procedures seem unsuitable for =csessing
creative ability, and hence, several ways in which many existing measures are
limited; these are summarized in Table 1.

Table 1

Discrepancies Between Implicztions of Xnowlzdge About Creativity
: and Conventional Testiug¢ Frocedures
(Based on Covingtor, in press)

CREATIVITY I 'PLIES: CO-WENTIOAL TESTING :

i. Deep, personal commitment 1. Artificial,'highly
and involvement in problem contrived situations

2, Complex problems, unique to 2. Formalized, simplified,
the person standardized tasks

3., Serious efford; personal 3. Impersonal, frequently
consequence involved frivolous tasks

L. A single problem considered, 4o A large number of
with intense consideration discrete items, with
followed by ample time for relatively short periods
incubation of working time '

5., A variety of cognitive and 5. . Emphasis on some "pure"
affective variables interplay : 31ng1e aptitude or ablllty

6. Emphasis on coordination and 6. Emphasis on products

management of ideas, feellngs
theought processes

7. Initially: a "mess" followed Ts GClear, concise directions:
by spontaneous organization and subject knows what to do,
manipulation, without external how to proceed, the tiature
direction to do so. of the needed products, etc.




The present state of affairs with respect to the measurement of problem-solving

is also complex. Ferhap> the most conuise evaluation of that area was made by
Davis {1956): ‘Mchaotic". ilany studies have been conducted in which the criterion
was a task constructed especially for the.study; such criteria are seldom used by
other researchers, and frequently lack evidence concerning validity and reliability.
In addition, attempts are seldom made to analyze the psychological abilities or
factors assessed in a complex problem-~zolving task. Little atiention has bren
given to any analysis of the performance called for by the problem-solving tz=k in
relation to the structure or content of the training program or experimental. iwzn-
ipulatica. . Yet at the same time, research has_indicated that there does not appear
to be a single unitary problem-solv1ng aptltude (Guilford et al., 1952). Although
Davis \1960) proposed a dichotomous classification scheme for problem-solving tasks,
there has yet been no empirical verification of the uypothesized dimensions. inal~
ly, since the passing from general practice of introspective analyses of ‘behavior
during problem solving, there have been few attempts to distinguish processes which
are involved in a complex problem-solving sequence, or to assess the subject’s
motives, feelings, or reactions during the problem episode. Thus the criterion has
frequently been reduced to a simple dichotomy (solution/no solution), which result
in the loss of substantial information which might be 1mportant in the evnluatlon
of an experimental training program:;

Thus, it is clear that many difficulties confront the researcher or developer in
the area of creative training. Existing measures purporting to measure creatvive
thinking abilities provide useful psychological information, and are important com-
ponents of the overall evaluation of the effects of training. Dut they are also
limited in & variety of ways. Existing problem-solving tasks are also limited in
many important ways; there does not appear to exist any single ianstrument or bau-
tery of tests for comprehensive assessment of problem-solving abilities.

Development of New ieasures: Current Research. A4S in any rapidly expanding area
of research, 1t is very difficult to ascertain the number of projects now in pro-
gress in which new measures of creative thiunking and problem solving are being
‘developed and tested. However, in the process of developing the Creative Studies
.Project, the Principal Investigator, with the assistance of several other re-
searchers in the area of creativity, conducted an extensive search for, and ecvalua-
tion of, criterion measures. In addition, the Creative Education Foundation,
through its publication, the Journal of Creative Behavior. searches widely for
appropriate information concerning creativity and its measurement. As a result
of these efforts, several projects have been identified which cre related to the
current problem,

Covingion (in press), and his associates at the Berkeley Creativity Project, have
attempted, for example, to develop tests of creative problem-solving in a programed
ianstructional format. In these tests, the subject is confronted with a problem
cinuation. As he progresses through fhe test, it requires him to generate hypothe
eses about the problem, test them amainst known and puzzling facts, account for
discrepancies and new information, and, eventually, to describe a final solution.
Such measures are in an early stage of development, however, and relatively little
is known about their validity and reliability. In addition, these tests are being
developed for use with fifth- and sixth-grade pupils, rather than with adolescents
and adults. They may also be limited by other factors, such as the fact that
"clues® provided for the subject are frequently rather obvious analogues to the
solution. '

Purdue University's "Belmont Project" (Asher et al., 1970) has been working on the
developmznt of new measures of complex cognitive functioning. This project, how-
ever, is also in an early stage of development, and, in addition, focusses its ef-
forts only on the development of measures for accurate assessment of specific abili-
ties among disadvantaged groups of elementary school children.

ERIC | "5




Miles (1968) has attempted to develOﬁ nreal 1life" criteria for evaluating the
effectiveness of training in problem solving. However, the measures developed

~ were highly specific to the training program involved (e.g. creative design stu-

dents; or Peace Corps Volunteers), and little validity or reliability information
has been prov1ded

In searching for criteria for use in the Creative Studies Project, over 70 possible
measures were considered., #31thecugh no single criterion measure was identified
which was détermined to be entirely satisfactory in assessing the overall effects
of the training program, two promising criteria were found (even though each was
originally designed for a somewhat different purpose).

Goldfried and DiZurilla (1969) developed a series ¢! college-related problematic
situations, in which the subject receives a brief description of a problem that
might be experienced by any student on a contemporary American university campus
(4.e., problems relating to courses, grades, dormitory relstions and rules,
relationships with parents and peers, dating, drugs, etc.). Their purposes were
to examine subjects! responses to these cases according to criteria for competence
or effectiveness of personal behavior, and to assess how effectively students copa
with such problems. The structure of the test also seems p;omlSIHg, hovever, as a
measure of creative problem~solving ablllty.

Coelho, Silber, and Hamburg (1962) reported on the development of a projective
instrument, called the Student TAT, to assess coping behavior among collegz stu-
dents. Subjects were presented with pictures representing 10 ambiguous college
situations. °Their ability effectively to solve specific, potentially stressful
problems was assessed from their verval descriptions -of the situation and their
description of the behavior of the characters. 4gain, although the authors!
purposes were very specifically to compare various groups on the éffectiveness
with which they cope with problems, there seems to be promise for using such an
instrument as an assessment of creative problem-solving ability per se.

Summarjn £1lthough divergent thin king measures represent one kind of appropriate
criterion for assessing creativity-training, they are limited by several concep~
tual and technical problems, and should not be considered a sufficient criterion.
It was therefore postulated that additional criteria are needed which are valid,
reliable, useable, based on adequate psychological theory, and constructed so as
to be appropriate to the content of the training program. In addition, such
criteria should assess the subject's behavior in a situvation which is related to
real-life problems, and which is not perceived by the subject as arbitrary or con-
trived. Tuo measures, developed for other purposes, seem to nave pctential value
for utilization as criteria for assessing creative problem solving, although
neither of these, nor eny of several other current attempts at developing new
ineasures, is entlrely adequate in its present form for creativity assessment.

The Creative Studies Project

" The Creative Studies Project of State Uniﬁersity of New York College at Duffalo

{Noller and Parnes, 1973) represents one of the most extensive projects involving
instruction in creative problem~solving that has ever been conducted. In addition

" to following the performance of experimental subjects, using s variety of tests

and inventories, through four semesters of instruction, the evaluation of the
effectiveness of ihe instruction has been carefully controlled. In addition to
utilizing a control group which has also been tested over the entire four semester
instructional period, great effort has been made to continue to study the perfor-
mance of subjects who withdrew from the experimental program after one, two and
three semesters. A major focus of the present project, then, was to develop new,
complex criteria for assessing the effectiveness of instruction in creative
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problem-solving émong college undergraduate students,

Specific Objectives of the Study

As part of the general goal of developing new, complex.criteria for measuring
creative problem-solving abilities, the following specific objectives were
formuiated: ' .

(1) To develop new scoring criteria in which specific creative abilities
are assessed, for problem situations that have already been constructed by
Goldfried and D'Zurilla (1969); .

"(2) To develop a new measure, in which subjects are asked to solve
"real-life" problems related to their experiences ian the experimental project;

(3) To inveutigate the interrelationships of .the scores obtained from
the measures described in Objectives One and Two.

(L) To investigate the validity of the newly-developed varlables,
indicated by their relationship with other appropriate external criteria of
creativitya

(5) To employ the newly-developed variables in the Creative Studies
Project in order to evaluate their unique contributions to the assessment of the
effects of the experimental program., ’




CHAPTER II
'ETHOD

‘he purposes of this chapter «re:

(1) to describe the criteria for developing new measures;

(2) to describe the 22velopment of new variables for 3ssessing
creative problem-solving;

(3) to describe the 1evelopment of creative problem-solving scoring
criteria for the College Situa% ons problems;

(L) to describe the procedures which were employed for investigating
the validity and reliability of .he newly-developed variables; and

(5) to describe the procedures for the a.plication of the newly-
developed indices of crcat1ve_prob1em—solv1ng in the Creative Studies Project.

Criteria for Development of New Measures

The first step in developing new measures for assessiug creative problem~solving
in the Creastive Studies Project was to establish gereral criteria for the develop-

ment of measures. Following ifiles (1968) and several criticisms of eylstlng meags-

ures reviewed in Chapter One, the following criteria wers <stablishad:

(1) Relevance. Ihe mecasure must sample from a domain of experiences and
problems familiar to all subjects, to enable them %o become actively involved in
the problem as well as to use previous experiences and training. The performance
required by the measure should be similar to other performances commonly involved
in problems encountered by the subjects,

(2) Scoring Criteria. The measure mmust include at least iwo general
seoring dimensions: first, there must be an "effectiveness" dimension {which

- involves the possibility of actually implementing a soluticn to the problem pre~

sented) and secondly, there mast be a "creative" dimension which may involve one
or more of the following specific criteria:
(a) fluency - the ability to enumerate many ideas related to the
problem;
(o) flexibility = the ability to "shift" readily among several kindas.
- or classes of ideas and solutions;
(¢) originality - the ability to produce unusual or uncommon ideas
and solutions.

(3) Variety of Solutions. The problems should be "open-ended", so that
many different ideas and solutions can be given.

(L) Problem-Solving Time. FEvery subject should have adequate time to
sclve the problem(s) presented in the new measurg. The problems must be long
enough to provide a challenge, but not so long as to lead to "fatigue" when admin-
istered as part of a battery of experimental tests.

(5) EBxperimental Control of Resources. All materials and resources
necessary for the development of adequate sclutions for the problem should be pre-
sent and provided by the experimenter in the administration of the new measure.

{6) Reliability. Scores derived from new measures should be signifi-
cantly and positively intercorrelated, and reliable scoring should be possible
with minimum training and time expenditure,

(7) Complexity and Reality. The tasks or problems should represent
moderately complex situations, and consequences of soclutions should be real and
able to be implemented. The problems should not be excessively formdlized.
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simplified, impersonal or frivolous.

(8) KNumber of Tasks. Rath2r than presenting the subject with a large
number ‘of discrete items, the problem should be a single vproblem, or a small set
of interrelated problems N

(9) Variety of Skills, Traits, and Abilities. The problem should not
emphasize, through centent or directions, any single skill, ability, or trait
(such as ideational fluency, listing ideas, or flnding ”Wlld" ideas).

(10) General Directions. The directions “or the problem should not be
deliberately confusing or misleading, but there should be opportunities for the
subjects to organize and manipulete the task indepeadently.

These criteria were followed in developing a new instrument end in developing new
methods of scoring the uvollege Situations Problems.

Development of A New Problem

One of the first activities of the project was to develop a new measure, which
was called, "Improving Research Testing". This measure consisted cf three sep-
arate sectlons, presented in immediate succession to all subjects.

The three sections of "Improving Research Testing" were:

(1) Ideas for improving testing, in which the subject is asked to
generate as many ideas as possible for improving the overall creativity testing
operation.

(2) taking desicions, in which the subject is asked to identify as man;
- factors as possible to use in deciding which of the ideas produced in Part 1l are
the best.

(3) Haking a plan, in which the subject is to apply his criteria to his
ideas, and thereby formulate a specific proposal for the improvement of research
testing.

Rationale and Scoring Criteria. The Improving Research Testing problem was con-
structed for use as a criterion measure in the Creative Studies Project for a
variety of reasons. PFirst of all, it asks initially for divergent production in
a meaningful context. Although the ability to generate many ideas, to produce
many different kinds of ideas, or to produce unusual ideas are not unusual ap-
proaches to the measurement of creativity, tasks usually employed involve situa-~
tions which are not readily familiar in the everyday experience of the subject.

In this measure, however, we feel that an attempt has been made 10 create a test
stimulus which is meaningful to every subject (since all have heen participants

in the research testing for the Project). At the same time, however, it is un-

likely that there will be wide variations in the previous experiences of the

subjects, a problem frequently encountered in attempts to develop "real-life'"

or "relevant" problem-solving tasks. Thus, subjects are presented with a relevant

task in which their past experlence will have negllglble influence on their present

performancee.

The three stages of the problem provide a measure which can also be shown to relate
to the instructional program which has been used in the Creative Studies Project.
In asking subjects first to generate ideas, then to develop evaluation criteria,
end finally to produce a specific plan, there is a correspondence with sequential
creative problem=-solving. Since experimental subjects have been taught to defer

Judgment during ideation, to develop speeific criteria for judgment when
evaluation becomes appropriate, and to use their ideas and evaluation
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‘criteria in a planful, systematic way, they should be more facile than uninstructed

students in r~eting the demands made by the three phases of this task. We would
expect, therefore, that their ideation will be more productive, their criteria more
specific and extensive, and their plans more effective and better able to be. im-~
plemented,

For Part 1, the purpose of which was to provide an opportunity for subjects to
produce as many ideas as possible about the improvement of research testing, it
was concluded that the most direct and appropriate measure wWas a simple fluency
score,

For Part 2, the purpose of which was to provide an opportunity for the subjects %o
identify &5 many evaluation criteria as possible, it was again concluded that a
fluency measure should be employed. Since the purpose of Part 2 was not to ask

subjects to select any particular criteria or categories, nor to apply the criteria

to their previous list of ideas, the proper focus appeared to be the number of
criteria produced, ’

For Part 3, in which subjects were asked to formulate a plan, the selection and
development of scoring procedures was much more difficult. In accord with the
criteria established for developing the new measures, we sought sccres that would
represent the workability or effectiveness of the subjects! responses, as well as

a dimension of originality in their responses. Given a problem that was very real,
with which each of the subjects had had considerable previous experience, the em--
phasis wes cn identifying responses which were not just original, but rfunctionzl

as well., Responses to real problems which are only unusual -- perhaps to the point
of being bizarre -- would not have represented well the goals of instruction in
creative problem-solving.

In Part 3, the subjects were asked to use the ideas and the criteria which were
identified in Parts 1 and 2, and thus to develop the best overall plan for improv-
ing the research testing epsration. The purpose of the problem was to determine
whether or not the subjects could werk with their lists of ideas, including their
novel or original ones, and with their criteria, to formulate an effective course
of action. :

Accordingly, no fluency, flexibility, or originality scores as such were calculated
for Part 3; fluency without explanation, cr flexibility and/or originality with-
out implementation, were not sought in Part 3. e concurred at this point wit
MacKinnon's (1962) observation that the genuinely creative response must be adap-
tive to reality. Many possible alternative scoring criteria were examined and
considered, in an attemptito develop scoring criteria that would take into account
factors such as: organization and structure, uniquengss, possibility for imple-
renting the plan, and sensitivity 10 problems and difficulties. An example of onsz
analysis of Part 3, involving five possible scoring dimensions, with seven levels
tor each dimension, is presented in Appendix A. Unfortunately, it proved imprac-
tical to translate these. complex dimensions into scoring criteria which could be
applied with reliability. Finally, therefore, two basic scoring dimensions were
developed, for which reliable ratings could be obtained. These were named
"Workability" and "Importance'. :

Workability. Base of applying and probability of success, (1) within the prime
exXperimental objective of realistically evaluating growth, and (2) considering the
major criteria of cost, college and faculty policies, effects on experimental sub-
jects, ar? effects on research staff: ' :

(0) Blank paper, irrelevant, hostile, states that everything is “"fine
as is" (stated or implied).
(1) Completely vague or impractical (in terms of criteria and prime
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questlons.

‘objective); may be s1mply a2 personal complalnt no spelling out, no sens1t1v1ty to

criteria expressed or implied.

(2) Detailed paper but completely 1mprartlcal, or, undetalled but shows
awarensss to impracticality.

(3) Quite impractical as given, serlous shortcomings, little or ne

_spelling -out or sensitivity.

(L) Quite impractical even though reasonable anmount of detail and/or
sensitivity to major shortcomings.’

(5) Somewhat impractical as given, mindr shortcomlngs exist without
spelling out how to overcome them or w1thout showing sensitivity to- flaws (mey
have detail).

' (6) Somewhat impractical; shows sens1t1v1ty to minor shortcomings bdl
does nothlng about them.

(7) ‘Feasible as explained; no serious shortcomwng on criteria; or, most
apparent shortcomings, if any, reasonably covered by sensitivity and spelllng out -

(8) WOrkable as explained, 5 or more ideas presented, or:more than one
1evel of spelling out, sensitivity to new challenges implied or expressed.

(9) Very workable plan, 5 or more ideas expressed,* or more than one

‘level of spelling out, sensitivity expressed. (sees problems that could arise and

solves them),

Importance. In relation to accomplishing overall objective of realistically
‘evaluating growth

(0) Blank paper, irrelevant, hostile, states that everything is "fine
as is" (stated or implied), I ‘ :

(1) Superflclal 1 or 2 trivial ideas, no clear recognitioh of problem,
personal complaint, - : '

) (2) No clear recognition uf real overall problem. -fostly minor ideas.

Complains for 8elf and others (generaf complaints). :

(3) Definition of problem implied; shows @ome awareness of problem
evolving; gives only minor ideas; shows more dlrectlon.-

(L) Sees.at least 1 important aspett of problem -- i.e., administration

" of tests, the tests themselves, ratwonale, mothatlon, schedullng, atmosphere,.

people involved., . . 1

_ P 4
A third score jlelded'by Part 3 of Improving Research Testing was an overall
rating of the subject!s research plan. 4ll subjects! responses to Part 3 were
read and rated independently by a counseling psychologist and two researchers, all

‘having had extensive experience in: creativity research. Each.rater was asked to:

separate the responses into six categories, from poorest to best in quality; each -
protocol was then assigned a rating from a low of 1 to a high of 6, according to
the category-group in which it had. been classified. The overall rating score for
each protocal was determined by dropping the most extreme of the three individual!sz
ratings and computing the mean of the remaining two ratlngs.

4

Thus, five scores or varlables vere derived from the ImprQV1ng Research Testlng

Fluency - Part 1
Fluency -'Part 2
Workability = Part 3
~ Importance - Part 3
Overall Rating = Part 3

SN TN N SN
MESmwo e
Nt S et N N

‘ Development.of Mew Scoring Criteria _ e.l'_ o ' . .

The second phase of the project 1nvolved l'he development of new scoring criteria’
for the College Situations Problems (Goldfrled and D'Zurllla, 1969), Although
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this instrument was developed originally for assessment of psychologlcal ad justment
among college students, it seemed well-suited for adaptation as an.indicator of.
creative problem-solving among the subjects in the Creative Studies Project. The
problems included were relevant to the life experiences of college subjecits. In
addition, the problems were open-erided, and could be answered in controlled time
periods without special facilities or resources. If reliable scoring criteria for
crcativity could be established, it seemed that the College Situations Problems
represented a ugeful criterion for assessing the effects of instruction in creative
problem-solving among college students, .

A sample problem follows ' . , et
"As you read the 51tuatlon, we would llke you to imrgine thgt you are now in thic
situation. When you have the situation clearly in mind, think of how you are most

- likely to react in such a situation. Then in the space below the situation, write
down your total reaction in specific detail." :

SAMPLE SITUATION:
"It is about a month after the start of classes during your first semestel, and
several 1mportant examinations have been scheduled for the same week. The exam-
ination for your most difficult course has been scheduled for late Wednesday

. afternoon. o

) . ' {"‘*::-’

"You are having breakfast on Wednesday morning, the day of your most difficult
exam. You feel that you. are inadequately prepared, and your full schedule of
classes for Viednesday does not allow time for further studying before the exam.!

Four variables were eventually derived. These were identified as: Fiuency
Flexibility, Originality, and Structural Analysis. Two additional scoring dimen- -
sions {Locus of Control and Knowledze and Application of CPS Methods) were orig-
inally constructed, but were dropped from the final sccring and analyzis because
"there were so few stable non-zero scores that no usable information appcared to be
obtained. -Desci'iptions of each of the scorJng dimensions follows:

I "luencvn ThlS score represenfs’ ‘the total number of .ideas that the
subject produces in response to the problem., "Ideas! include. all things which the .
person says he will do. Award one -point for each idea given, as long as Some spec-

. ific action or behavior is described. -This also applies to specific actions which
are incorporated into more complex responses. That is, an 1dea should be counted
every time the student actually describes something he could d Include the re-
sponse, "do nothing about the problem", if the person-actually says-tﬁat—this would
be his course of action in deallng W1th the problem. The‘FLUENCY score is the total
rumber of ideas given, c -

IT. Flex1bllitv. This score represents the subgect's ablllty to ses
‘different kinds of p0551ble solutlons. » ¢ to see alternatlve waye of solV1ng the
.problem, : . :

We shall assess this by cla551fy1ng the kinds of ideas the subject pro-
duces, using the categories listed-below, For every idea which is awarded a polnt
- for FLUENCY, one or mors.of these categories will-apply. Try to select the category
‘which best descrlbes the major part of the idea being rated, although if it is
really ‘clear, you may decide that one idea fits in more than one categorya ‘
] : So, the person will have category. numbers for.each idea that was awarded
points for fluency. But we cannot just add up the number of points as we did for
-fluency, for we are concerned here with the number of different categories. Thus,
you should go ‘over the list of categories ‘for all the- subgect's responses, and
O ount g point for each category the first time it appears. Subsequent uses of the
[:R\f:;ame category receive no points. The total flexibility score is therefore the




number of different categories used by the subject.

Most errors in scoring ., flexibility wWill come from tWo sources: (a)
missed categories; and (b) missed student responses. To solve these problems, be
certain to study carefully the list of categories, so that you can classify every
idea quickly and accurately. Read each paper closely, and remember that any res
sponse which has been given a point for fluency must also 1rit into one or more
categories. If it fits into a category whlch the subject has nct previously used,
it gets a point for Flexibility.

The Fléxibility Scoring Categories are:

(1) self-Improvement or Change. 4 solution in which the primary factor
is increasing the student'!s own ability to do something (to think, to feel, or to
act). The idea clearly involves self-betterment, and usually describes some cog-
nitive or affective change in the person (I could better myself.... in some way),
This category includes direct mention of incentives to motivate self.

(2) Peers. Solutions or ideas whi.ch primarily involve peers as the
means of solution (example: I'd ask my friends to help me with my homework, etc....
I'd get a new roommate... ).

(3) Parents or Guardians.as the primary source or factor,
(4) School Advisors or Counsellors as primary source of help or advice.

(5) Counsellors Outside School, Clergy, medical, legal, psychological
assistance. ' '

(6) 1Increasing Tangible Resources. Solve the problem by gettlng mere
money, credit, or through possession (atteinment) of new products. (Include get-
ting a job, getting a loan, etc,) These responses involve adding some new re-
sources ¢r things to the existing environment, not just better use or modification
of what's already there, (Better use of self= category 1l; better usé of environ-
ment or modifications of environment= category 8 or 9) (Thls category was sub~
sequently combined w1th category 9).

(7) Group Processes, Solutions which principally involve improvements
in interpersonal relations. (Not just getting a friend; emphasis here is on social
groups rather than iadividuals).:

(8) Physical Envircnment. Changes in the structure of one's physical
setting or environment (car, dorm, campus, etc.)-- but not just adding new things
see Categery 6), Alteration of one's natural, physical surroundings. '

- {9) Effective Use of Resources. Solutions which involve the natural
and nhysical environment as it is, but stress more effective utilization of re-
sources., (taklng what I have work more effectlvely) Includes time and sléeép.

(10) Fantasy. - Obvious fantasy (make a money tree; find a long-lost
millionzire relative, etcw.) :

(11) Redefinition. Responses in which the person solves the problem by
defining it in a different way. (ilake the "problem" go away by looking at it in
some new light). (Subsequently combined with category 13.)

4

(12) Rest and Relaxétion. Solutions in which the principal act is

avoiding the problem, taking one's mind off it, doing something else, etc.
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(13) Do Nothing. (Combined with Category 11).

(1) Study Schedule and Pace. Solutions involving establishing a sched- -
ule or pattern for stuay {when? whether to cram?)

(15) Study Techniques and Aids. Emphasis in the solution on defining

" better ways or methods for studya.

(16) Emotional Release. Action taken as an integral part of the solu-
tion., The purpose is some emotional release (e.g., go scream out the window and
then return to books.)

(17) Hton-Academic Reward.

(18) Anticipation of future Action.

(19) Cheating.

(20) Avoidance of Social Contact or Intersction.

IITI. Originality. Each response in the solution was tabulated, and
frequencies were established for "key'" actions in each response. Originality was .
computed by weighting the frequency distribution, following the procedure descrlbex
by Wilson, Guilford, and Christensen (1962).

The distribution of responses and weights is shown in Table 2:

Tablzs 2

College Situations: Frequency Distribution of Responses

EE;;}E NO. of RESPONSES FREQULUCI¥S INCLUDLD
3 138 1
2 132 2-3-L
1 119 - . 5 through 18
0 108 . 19 and above
N 97 .

Thus, there were (1) 136 ‘responses, each of which were given by only one subject.
Each such response was assigned a score of three; (2) responses given by two,
three, or four subjects totaled 132, and each received a score of twe; (3) re-
gponses given by five or more subgects (but not by more than 18 subjects) totaled
119, and each received a score of one; and (L) 10R resporses were glven by more
than 18 subjects, and each of these received a zero scove.

After the scoring weights were computed, .each subject received an originality
score; this represented the sum of the weights assigned for individual Tesponses
included in the subject's total solution to the problem.

) IV. Use of Structural Analysis. This score was derived by reading the
student's entire response to the problem, and then assigning it a rating as
follows:

3 points =~ The student has a very clear, complex plan, and staves ex-
plicitly a sequence of several possible (successive or simultaneous) action~ that
would be includzd. He then tekes each of vhese ideas, analyzes it, and proposes
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several p0351b1e courses Lhat might be taken. : )

2. points -~ The student ha° a clear idea about what he would do, which .
may include more than one possible actlon, tut it is not clearly organlzod° His
ideas are presented for several courses of action, but not in an expllc1t1y statead
sequence, o
1 W ,________Lll

- 1 point --/The student merely gives one or more ideas which specify par-
ticular actions he mlght.takes There is no evidence of plan or organization to
his ideas. .;

0 points -L No ideae, or completely'irrelevant response.

‘The two scoring dimensions which were subsequently dropped from all analyses were
Locus of Control and Knowledge and Application of CPS llethods. The Locus of
Control scores turned out to be almost always a "2"; the Knowledge and Application
scores could not be derived with satisfactory reliability by scorers without exten-
sive knowledge of the instructional program. The scoring instructions that were:
attempted were as. follows:

"V» Locus of Control. Read the entire response given by the studenst.
Ask whether the student feels that tle= problem is one that can be solved by delib-
erate efforts on his part, or whether what happens will nerely be decided by
chance or fate or luck. Award points as follows:

2 points -~ Student sees possible solution, and recognizes that he can
do somethihg about it that will effect a.satisfactory solution, '

1 point -- Student sees that problem can be solved but. relies. exclusively
or primarily on others to tell him what to do to solve it. He'!s not really in’
command.- : '

0. polnts -~ Student does not feel that there is any course of action that
he can take; he ieels it is entlrely up to others, or to luck fate, or chancea

VI. Knowledge- ard Use of CPS Jethods. Give 1 polnt for anything the
student says which fits into any of the followihg areas. (llote that in three cat-
egorles, yow .may give more than 1 poinfi-~ 1 for each time the category is found. .
For all others, give a maximum of 1 point. per areao)

CPS-4 ETHODS ‘ - KJOWIEDGE .- - - USE
FACT-FIHDING . Student says -he would try,‘;' Student describes a Way:to
to get more information, "get more information which
(1 point) - _ he would use. (1 point)
PRNBLEI-FINDT: G Student says he would try - Student actually does offer
- U to state a definition of- a definition of the "real
the problem. (1 point) problem". (1 point) .
IDEA~FINDING ' Student says he would try Student actually‘does gener-~
L : "~ to get new ideas, or that ate a whole list of ideas,
he would brainstorm. (1 point) (1 poiht)

B
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CPS~MLTHODS : ‘K¥OJLEDGE : USE

SOLUTIM=-F I IDI-G ‘Student seys that he would Student actually names the
o develop criteria for judg- criteria or fictually uses
ing his solution, or that them to evaluate his ideas-
he would use certain criteria. (1 point)
(1 point)

ACCEPTAHCE FI'DING Student says he would try Student actually describes
to find ways of making details for getting his plan
certain his solution would accepted. (1 point for each)
be accepted and used. T e ——

(1 point) ' Student names new problems

‘which would develop. (1
point for each)

Student gives ways of solwv-
ing these new problems, too.
(1 point for each)

Procedures: Investigation of Validity and Reliability

For each of the five variables derived from the Improving Research Testing measurc
and-of the four variables developed for the College Situations Problems, several
tests of validity and reliability were conducted.. These included:

(1) Inter-score correlations
(2) Inter-rater reliability
(3) Correlation with selectsd cognitive and affectlve variables related
to creativity, including:
(a)measures of divergent production and transformatlons, from the
Structure-of-Intellect ‘iodel (Guilford, 1967);
(b)measures of non-academic accompllshments, using the inventory dev-
eloped by Richards, Holland and Lutz (1966);
(c)seéggted items from the Adjective Check List (Gough and Heilbrun,
19
(4) Comparison of high and low scorers (total scéres) on the inventory
of non-academic accomplishments.

The purpose of these tests were to provide preliminary evidence concerning the
validity and reliability of the newly-derived measures prior to application' of the
new variables in the Creative Studies Project.

Semple
The sample for this project consisted of 158 subjects who were participants in the
Creative Studies Project (Parnes and soller, 1973).

'The %otal research sample for the project was randomly selected from over 350

applicants for the Creative Studies program at State University College (Buffalo).
These applicants rapresent approximately one third of the total incoming freshmen
group to whom the program wzs oifered. ~from the total Body of applicants, 150
were randomly placed into the experimental group -~ organized into six class sec~-
tions -~ to receive the first semester of Creative Studies courses; an equivalent
number were randomly assigned to the control group (which received no courses in
Creative Studies until the conclusion of the two-year project). All testing of
experimental and control subjects was.done simultaneously, in late afternoons,
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evenings, weekends, or other times when no classes were in session fcr the subjects.

Instrurents

4 variety of instruments, related to cognitive and affective components of creative
talent, were administered to all subjects during the Creative Studies Project,
Scores on these tests provided opportunities to investigate the validity of the

Qnewly-derived variables. The additional instruments thus employed ware:

(1) Divergent Production and Transformations Tests. Ten measures de-
rived from the Structure-of-Intellect 'lodel, representing the divergent production
operation or the transformation products, were administered. "These instruments
are considered by Guilford (1967), (Gullford and Hoepfner, 1971) to assesscognitive
abllities which are positively related to creative talent. Evidence for the valid:
ity and reliability for the following tests, which were employed in this project,
is summarized ard reviewed by Guilford (1967) and Guilford and Hoepfner (1971):

(a) Alternate Letter Groups (divergent production of figural classes).

(b) iultiple Social Problems (divergent production of behavioral

implications).

(c) Utility Test: Ideational Fluency (divergent production cf semantic

units).

(d) Utility Test: Spontaneous ¥iexibility (divergent production of

' semantic classes).

(e) imltiple Behav1orql Grouping (divergent productlon of behavioral-

classes),

(f) Varied ¥motional Relations (divergent production of behavioral

relations).

(g) Insight Problems (divergent production of figural transformaticns).

(h) Verbal-Picture Translations (cognition of semzntic transformatlons)

(i) Homonyms (memory of semantic transformations).

(j) Jumbled irords (eveluation &f symbolic transformations).

(2) HNon-Academic Accomplishments., The American College Survey
(Richards, Holland, and Jutz, 1966) is a self-report instrument, which asks the
subject to report his acromplishments in each of twelve areas: Leadership, Social
Participation, Art, Social Service, Science, Business, Humanis.ic-Cultural Activi-
ties, Religi.ous Service, Music, Writing, Social Science, and 5peech-Drama.

There is evidence for the inventory's validity (Richards, Holland, and Lutz, 1966).
and it seems clear that student accomplishments in the variety of areas included
by the twelve categories would be an adequate external criterion of creative ex-
pression among college students' (cf., Wallach and Jing, 1969),

(3) The .djective Check Iiat, The idjective Check IList (Gough and
Heilbrun, 1955 ) consists of 300 adjectives commonly used to describe the attributas
of a person. These adjectives encompass a wide variety of human traits end be~
haviors, and 2L separate scales are commonly derived. For the purposes of this
project, however, attention was focused upon a set of 22 jtems. Thesz were sel-
ected in advance by the instructors of the ‘creative problem-solving courses because
of their palticular relevance to creative ability as conceptualized in the instru-~
tional program. The newly-developed measures from this study were correlated
with the scores derived -from this special scale.

Statistical Procedures

After the nine scoring dimensions' had been'developed for Improving Research Testing
and the College Situations Problems, several statistical tests were conducted, For
all statistical tests,; the .05 level of 81gn1flcance was accepted as satisfactory
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for the rejection of the null‘hYpothesis.'

(1) -Inter-pater Reliabilities. The first test was to establish satis-
fantory inter-rater reliabilities for all measures. Raters were trained by the
investigetors, and were given samples of hypothetical responses until they were
familiar with scoring criteria. For each new varia:le, a sample of 20 tests was
rescored, so that inter-rater reliabilities were obtained for all tests and raters,
If satisfactory reliability was unable to be attained (as"in the complex matrix
mentioned earlier for scoring Part III of Improving Research Tesiing and for Know-
ledge and Application of CPS Methods for the College Situations. Problems) the
- scoring dimension was dropped from further consideration in the .project. - We hope
- that we shall be able to continue revision of these scoring dimensions for possible
utilization in future projects. In addition to checking the correlations among
the raters'! scores, it was further established that there were no s1gn1flcant dif-

g

ferences between thescorers' means for each scoring dimension.’

» (2) Inter-Variable CorIelatlons. The intercorrelations among the five
' varlables derived from the Improving Research Testing measure, and of the four
variables ‘derived from the.College S]tuatlons Problems, vere also computed and
tested for s1gn1flcanceo .

(3) Correlations with Lxternal Criteria. ilext, correlations were
_computed between each of the nine newly-developed variatles and each of the exter-
nal validity criteria (divergent production and transformation. abilities, non-
academic achievemerit, and the special scale of selected items from the Adjective
Check List). These correlatlons were tested for significance.

(L) Comparlson of High and Low Criterion Groups on Total Non-Academic
Achievement., The final test of construct velidity involved a comparison,on each
of the nine new varlables of the subjects who scored highest and lowest within the
entire sample in total number of non-academic accomplishments. SubJects who scored
one standard deviation or more above the mean on total non-academic accomplishmente
(N=20) constituted the "high" group. Subjects who scored one standard deviation
or more below the mean constituted the “1ow" group:. (N=19). These groups were then
compared on each of the nine new variables separately, using one-way ANOVA.

Proéeaures' Aplecatlon in Creative Studles Proqect

"Finally, after the completlon of the tests of reliability. and va11d1ty for each

of the nine new variables, each of the newly-developed variables was utilized as a
dependent variable for comparing experimental and control groups in the Creative
Studies PrOJect. This involved a.comparison among five groups:

: ' '(1) those experlmental subJects hav1ng had four semesters of instruction
- (M=33). _

AN . ,

: )’ (2) experlmental.subgects hav1ng had three semesters of 1nstruct10n
. \N"l? e
3) -experimental subJects hav1ng had tw0 semesters of 1nstruct10n (N—20)
L) experimental subjects having had one semester of instruction -(N=31).
5) control subJects, hav1ng received no no. 1nstruct10n in creatlve pro-
blem-solv1ng (V457) ‘ .

/'\/'\"\
e, e

These comparlsons, separately for each of the nine new varlables, were made using
‘oneuway ATOVn, with appropriate post<hoc comparlsonse
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Summarz

In this chapter, the development of the measure, "Improving Research Testing" and
the new scoring criteria for the College Situations Problems were described. Pro-
cedures for investigating the velidity and reliability of nine new variables, and
for their application in the Creative Studiss Prcject, were also described.




CHAPTER III
RESULTS

In this chapter, the results of the ahtatistical analyses described in Chapter II
will be presented., For each of the nine nsw variables, the results will b2 pre
sented for: rellablllty tests, validation tests, and app¢1catlob in the Creatlvo
Studies Project, 1

Reliabilitv Tests

Tha reliability of the nine new variables was considared in two ways: inter-sratar
reliavility, and inter-problem reliakility, The Project testing schedule did uz%
make possible collection of data for determination of testeretest or alternzte forms
reliabilities, :

Luter-Reter Raliability

e g - G s o

~

Reliability of raters was checked throuvgh applirabie correlation coelficiznts he-
“wesn the scores of :ndepnnd@qt reters, 4s indicated by Teble 3, the reliabilivice
were ucceptable, with only %W being belaw the .70%s.

Table

Inter-Rater Reliability for A1l Wew Variables

— e I

VARTIABIE - X SCORER 1 ¥ SCORER 2  ECRRELATION

e . -——ive i & —— ——— o e # oanrm & L Ll ey e ]

Ao *md rCTiog

.....--.—..,...---.-.

le Fluency Part I 6.7 6.7 o PPt
2« Fluency Pert II 5.6 5.6 - L9
3. Workability L.k 4,9 OO
4. Imporisances 1.8 1,8 o7 Tt
B, Colleze Situations

1. Fluerncy 3.4 3.3 W93k
2. Flexibility 2.7 2,5 $ 823t
3, Originality . ba7 4.6 RO
L. Structural inalysis 1.8 1.7 o Thystse

C~ Qverell Ratings: Improving Ressarah Testing, Part IJI

Intercorrelations fimong 3 Raters

Rater 1 2 3
1 1,00 65w Sl
% 1.00" <5346

1.00

ct e 30, pelll

1, Means and standard deviations for all experimental variables are presented in
E ’ Appendix Be
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Inter-Problem Relizability

The correlations among the five variatles derived from Improving Research Testing
snd among the four scores derived from the College Situations Problem are presented
in Table L, as well as the correlations betwsen both sets of variables.

Table 4

Intercorreiations Among New Variablesl

Improving Research Testing . Ccllege Situations
(1) (2) . (3) (L) (5) %) . (N (8) (9)
Flu-I Flu-II Work. - Impte. Rating - Flua Flex. Orig. Struzi,
() 100 70%s¢ 13 08 C U3 ) 26 00 193¢ 15
() 100 .15 20% LLaex 2yt 09 10 15
(3) 100 - 2530k 37 0l -0 -C5 01
(it) : 100 3l 02 08 .02 ou
(5) - 100 c7 .01 09
(6) 100 55t 556t LQ cae
(7) 100 - L8 L Lok
(8) 100 25 36%
(9) 100

1. i1l decimal points cmitted,

= -p < 005 :,. . - - o
s pg 013 T rel:«.a‘r.)ly ? zero, 156 df.
The Fluency score from Part I of Improving Research Testing'was significantly and
positively correlated with the Flusucy Score from Part II, with thz Oversil Rating
_ from Part III, and with the Fluency and Originality scores for the College Situa-

tion Problem,

The Fluency Score from Part II of Improving Research Testing was significanily and

positively correlated with: Fluency Part I, Importance, and Overall Rating for
Part IIT of Improving Research Testing, and w1th the College Sltuatlonb Problem
Fluency score.

The Impfoving [lesearch Testing Workability score was significanitly and positively
correlated only with the Importance Score and the Overall Rating.

The Improving Research Testing Importance score was correlated positively and sig-
nificantly with each of the other Improving Research Testing scores except the
© Fluency Score for Part I,

The Fluency, Plexibility, Criginality and Siructural Analysis scores for the
College Situations Problem were all positively and significantly intercorrelated.

Correlations with External Criteri.a

Swmmarized in Table 5 are the correlatj.ons of each of the nhine new varizbler, with
each of 23 external criteria (including 10 selected rieasures of divergent rro-
duction or transformation abilities from Guilford!s 8tructure~of-Intellect, 12
scales representing non-academic accomplishments in a variety of areas, and a scale
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representing selected items from the Adjective Check List).

Improviﬁg Research Testing

The Fluency scores from Part I of the Improving Research Testing measure were
significantly and positively correlated with Zive divergent-production abilities,
with three non<academic achievement scales (Social Participation, Humanistic/
Cultural, and Writing), and with the selscted scale of Adjective Check List items,
The Fluency scores from Part II were significantly and positively corrslated with
four of the divergent production abilities and with three non-academic acccmplisae-
ment scales (Business, Humanistic/Cultural, and Writing). The Workability score

was correlated significantly only with the Social Participation accomplishments
scale, and negatively for that scale. The Importar:e score was positively and sig-
nificantly correlated with only one measure (cognition of semantic trausformations}). '
The Overall Rating was correlated significantly and positively with four divergent
production abilities and one transformation ability. It was also significantly
negatively correlated with the Lrtistic accomplishments scale, T

(Continued after Table 5)




Table 5

Correlations of Nine Newly-Developed Variables
With 23 Selected External Creativity Criteria

Néw Variab]_e:L

Improving Research Testing

i

College Situations

Criterion Flu-I Flu-IT Work~ Imptce Rating Flu Flex Orig Struct
. ability ! 4

he Structure of Intellect? - }

Alt. Letter Groups (DFC) 09 1 0 0 o7 32

Mult. Social Prob. (DBI)  293% 36 1; 13 8&4 ;Z,ne %“’ 313: 35?3
Utilities: Fluency (DMU)  Llm¢  Lhws 13 02 23w 29#% 12. 20% 6
Utilities: Flex. (DMC) 385w Llwx 06 -01 16%f 21 10 - 17% 07
Mult. Behav. Group., (DEC) 18+ 15 -03 - -12 09 ! 17% 1y 09 = 0%
Varied Lmot., Rel. (DBR) 293¢  33%% (0O 08 17*‘ 14 o} 01 00
Insight Probs. (DFT) ol 02 0% 0 00 !0 -2 -05 0
Verbal~Pict., Transl. (CNT) 12 15 03 2L 11 ' 01 o2 -O; 09
lomonyms (1T ) -6 00 b -1 00}07 09 19% 03
Jumbled Words (EST) ~02 01 11 oy  18%#1 09 05 03 o7
B. Non-Acadcmic Accomplishments ;

Leadership 11 11 -02 02 07 ;12 06 05 15
Social Participation 17+ 09 ~19% =06 00 | 19% 02 13 204
Artistic 00 03 -11 -l -17%# 08 00 -03 =05
Social Service 01 07 -1} 13 =01 ; 20% Ohf 11 23
Scientific chb 0l -05 - 05 ok ; 01 -03 05 08
Nusiness 12 6% 01 =09 ou-t 09 -10 Ch 08
Humanistic/Cultural 293 223 -1 00 ! 13 o0 13 15
Religious 06 13 -07 =13 10 ‘ o8 11 o5 09
iusical -07 03 08 -07 =0 : 02 00 =05 =05
Writing 2Lwk . 19% =07 -03 . Oh 13 o7 12 183
Social Science 15 05 =07 .05 02! 07 -06 12 - 6%
Speech and Drama 03 -09 03 06 03 {-08 -04 Oh -06
C. Selected ACL Items 6% 13 <16 .03 =04 {-01 =10 01 01

f

1. All decimal points omitﬁed

#= pg .0S

W= p 7401
2. Struéture-ofmIntellect classification in parentheses,

College Situations Problems

For this measure, the Fluency scores were significantly and positively correlated
with five divergent production abilities, and with the Social Participation and
Social Service accomplishments scales. The Flexibility scores were significantly
and positively correlated only with a measure of divergent producticn of figural
classes. The Originality scores were significantly and positively correlated with
four divergent production abilities and with memory of semantic transformationse
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The Structural inalysis scores were significantly and positively correlated w1th
four non~-academic accomplishment scales (800181 Participation, Social Service,
ertlng, and Social Science). : : : _

Summary

Llthough each of the nine new variables was significantly correlated with at least
-one of the external creativity criteria, only one of those variables was correlated
with a broad range of cognitive, personality, and behavioral criteria (Improving
Research Testing-Fluency, Part I), Very few of the new variables seemed to be
significantly correlated with transformation abilities, accomplishments in the arts,
or the selected set of items from the Adjective Check List. In addition, even whnn
correlations were statisticslly significant, all were of low to moderate magnitude.

Total ilon-Academic Accomplishmenfs

The final criterion for investigating the construct velidity of the nine new vari-
ables involved the total reported non-academic accomplishments cf <ha subjects.
Based on the total number of accomplishments .reported in all twelve non~academtic
scales, high and lw groups”were identified. The 20 subjects in the high group
(with 20 or more reported non-academic accomplishments)-and the.19 subjects in the
low group (with four or fewer reported non-academic accomplishments)were then com-
pared, using one-way AlOVA, on each of the nine new variables. The results of theso
comparisons are summarized in Table 6. .

The high and low groups did not dlffer significantly on four of the five varisbles
derived from the Improving Research Testing measure. For the Workability variable,
the nean for subjects in the low group (L,72) wes 31gn1flcantly reaFer uhan the
mean for subjects in the high group (2.80),

For the College Sltuatlons Problem, subjects in the hlgh ‘non-acadenic accomplish-
ments group had significantly greater means than subgects in the low group on
three of the four new variables: Fluency (L.60 vs. OO) Orlglnallty (6:70 vs,
1.97) and Structural Analysis (2.25 vs. 1.72).

E

(Continued after Table 6)
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Table 6

One-Way LMOV. Comparisons of High and Low Criterion Groups on
The 4imerican College Survey (Total iccomplishments) for Hew Variables, .

Criterion ' High Group (N=20) : Low Group (N=19)

Variable X S.D. : X ©S.Da - F(p)
Improving Reé. Testing
Fluency - Part I 8.95 —  5.77 5.88 L.12 3.06 (n.s.)
fluency - Part IT 7.10 L.16 Sk 2,95 1.95 (n.s.)
Workability 2.80 2.39 ho72 2,82 5.14 (:,05)
Impartance 1.95 0.75 2.16 0,76 - <1 (nes.)
Combined Ratings 2.65 1.59 2.63 1.52 <1l (n.s.)
College Situatiens |
Problem

| fluency o 60 1.72 ' 3.00 -1.28 | 10.29 (QoOl)
Flexibility .. 3.10 1.07 - 2.55 0.85 2.95 (n.s.)
Originality 6.70 2.99 4.00 " 2.40 9,27 (4.01)
Structural Analysis 2.25 0.55 o LLT72 0.66 111 (.N2)

1. . hccomplishments checked: 20 (1 S.D. or more above the mean)
2. Accomplishments checked.a L (1 S.D. or more below the mean)

ipplication in the Creative Studies Project

Each of the nine newly-developed variables Wes utilized as a criterion for com=-
paring experimental and control groups in the Creative Studies Project. There were
. five comparison groups: experimental groups having had four, three, two, .and one
semester(s) of instruction respectively, and the controls, who had not participated
in any instruction in creative problem~SOIV1ng. For each analy31s, these five com-
parison groups are identified as groups one through five, in the order named in the
preV1ous sentence,

For each analysis, the sample sizes were:

Group 1 (four semester experimentals) = 33
Group 2 Ethree semester experimentals) - 17
Group' 3 (two semester experimentals) - 20
Group L4 (one semester experimentals) = 31
Group 5 (controls) , - 57

Improving Résearch Testing: Fluency, Part I

For the Part I Fluency variable, there was a significant difference (p. {,Ol) among
the five groups. Post~hoc comparisons using the Hewman-Keuls procedure (Winer,
1971) revealed that the U semester experimental group's mean was significantly
greater than all other groups! means, and that all experimental group means were
significantly greater than the control mean. Table 7 reports the means ard standard
deviations for each group and summarizes the AilOV4 for the five groups.
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Table 7

Heans, Standard Deviations, and ANOVi:
Experimental-Control Comparison of Fluercy, Part I

Means aud Stardard Deviations

Group 1 2 3 4 2

Mean ~  10.70 8.65 8.40 5..8 L.72

Standard - L.60 - 5,37 L.2k 3.23 2.72
Deviation

L710VA

Source S.8. = df 1,8, F P

Between Groups 90L4.09 L 226.02 15.64 1,01

Within Groups 2210.90 153 1)3.L5 -

Total 3110.99 157 B .

Improving Research Testing: Fluency, Part II

For the;Part II Fluency variable, there was a significant difference (p 2 401)
among the five groups. Post=hoc comparisons using the Newman-Keuls proéedure
(Winer, 1971) revealed that all experimental group means were significantly
greater than the control mean, that the L~-semester experimental group mean was
significantly greater than all cther group means, and that the two-semester
group's mean was significantly greater than the one-semester group!'s mean.
Table 8 reports the means anc standard deviations for all five groups and sum-
marizes the A'IOVA comparison. o

Table 8

Means, Standard Deviations, and 4:JOVA:
Experimental~Control Comparison of #luency, Part II

ileans and Standard Deviations

Group 1 2 3 L 5

Mean 8.70 6,29 7,00 5.29 3.86

Standard 2.56 3.53 3.0% 2.75 1.74
Deviation

L0V

Source S.5. gf "1.S. F P

Between Groups 532.54 L 133.14 18,52 S801

Within Groups 1099.76 153 7.19° -

Total 1632.30 187

N, T



Improving Research Testing: Workability

“for the Workability scores, there were no significant differences among the five
. ) groups. Table 9 reports the means and standard dev1atluns for each group, and
sumrmarizes the 4WOVA for the five groups.

Table 9

Means, .Standsrd Deviations, and A:OVA:
Experimental~Co:trol Comparison on Workability

Means and Standard Deviations

Group 1 2 3 L 'i
Hean .18 X 3.20 3.0 3.81
Standard Deviation =~ 2,52 - 2.56 3.0L 2.77 2.56
ANOVA

Source 5.S. af . LS, 7 P
Between Groups 31.9515 L 7.9879 1.13 n.s.
Within Groups 1080.6370 153 7.0630 '

Total TII2.5885 157

Improving Research Testing: Importance

For the Importance variable, there were no significant differences among the five
groups, Table 10 reports the means and standard deviations for each group and
summarizes the AiQVA for the five groups.

Teble 10

Heans, Standard Deviations, and ANQVA:
Experimental-Control Comparison on Importance

1eans and Standarq_Deviations

Grroup 1 2 3 ) 5
Mean . 2.21  1.76 1.85 2.03 1.95
Standard Deviation 0.65 0,66 0.75 0.75 0.58
LITOVA

Source S.S. df .S, F P
Between Groups 3.0409 L 0.7602 1.74 N.Se
Within Groups 66.9338 153 0.L375

Total 69.97L7 157
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Impfoving Research Testing: Overall Reting

for the Overall Rating score, the four semester experimentol group's mean was sig-
nificantly greater then:the other four means. The three snd two semester groups
did not differ 51gn1flcantly fron each other, but they were each significantly
greater than the mean [or either the one semester group or the controls. The one
semester group Qld not differ significantly from the Control group, Table 11 re-
ports the means and standard deviations for each groun and surmarizes nhe 4NOVA for
the five groups., :

Table 11

.feans, Standerd Deviations and «NOVi:
Exper1mentcl ~Control Comparison on Overall Ratlng

-fegns and Standard Dev1at10ns

5

Group . T 1. 2 ) ‘2 b

dean 30.55 26,18+ - 26,75 - 20,36 2L.56
Standard Deviation  10.63 18,67 16.17 .36 12.59
ATTOVA

Source 4 - 8.8, daf S, F. P
Between Groppsl 2 2Lhh6.95 L | 611,738 3.20 105
within Groups 29219.53 153 © 190.912 - :

Total 31656,L8 157

College Situations Problem: Fluency

For the College Sitﬁationé Problem, Fluency variable, there were no significant
differences among the five groups. Table 12 reports the mean and standard deV1a-
tion for each group and summarlzes the AJOVA for the five groups. :

Table 12

- Means, Standard Dev1at10ns, and A0V :
EXperlmental~Gontrol Comparlson on College Situations Problem: Fluency

Means and Standard Deviations

Grp 1 2 3 L 5

Mean ,-loo9 30,47 A3e85 : 3032 3023
Standard Deviation 1.99 1.28 2.43 1.51 1.86
ANOVL - ' -
Source .. d&f LS. _ F P
Between Groups 19.0199 L L. 755 1.377 . N.S,.
vithin Groups 528.3218 153 3.453 . ‘

Total - sh7.3417 257
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Collepe Sitnations Problem: flexibility

For the College Situations Problem, :‘lexibility variable, there were no significant
differences among the five groups. Table 13 reports the mean and standard devia-
tion for each group and summerizes the L1074 far the five groups. :

Table 13-

feans, Standard Deviations, and ACVA: X
uXperlmental—Control Comparlson on College Situations Problem: #Flexibility

lieans and Standard Deviations -

Group 1 2 3 L 5
lean 2.76 2.76 . 2.50 2,68 2,65
Standard Deviation 1.32 1.09 0.95 0,98 1.14
LI0V4

Scurce S.S. df jfﬁ; P P
Between Groups 1.01 b 02,2525 . 1 N.S.
#ithin Groups 193.87 153 1.2672

Total : 191 .88 157

College Sjituations Problem: Originality

For the College Situotions Problem, Originality varisble, there were no significani
di”ferences among the five groups. Table 1L reports the mean and standard devia-
tion for each group and sumnarizes the £:0Vi for the five groups.

Table 1

Means, Standard Devistions, and A MWVA s
Experimental-Control Comparison on College Situations Problem: Originality

Means ard Standard Deviations

Group 1 2 3 l 5
Mean ‘ S ol5 Saﬁo .10 L.68 L.75
Standard Deviation 3.83 2.9L 2.67 3.hh 2.98
41074

Source S.S. gf 1,5, F P
Between Groups 25,0687 Y 6.2672 <2 N.S.
liithin Groups 1595.3172 153 12,4269

Total 1620,3859 157
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College Sitvations Problem: Structural inalysis

For the Structural /nalysis Varlable there were no significant differences among
the five groups. Table 15 reports the mean and- standard deV1atlon for each of the
five groups and summarizes the 4i:'OV4i for the five groups.

Table 15

' Means, Standard Dev1atlons, and LU0V
Experimental~Control Comparlson on College Situations Problem: St*uctural Analysis

Ifeans and Standard Deviatiogg

Group 1 .2 3 b 5
‘lean | 2,15 1.9 . 170 1,81 1.86
Standord Deviation -~ 0,57 0.66 . 0.73 0.5k 0,69
KIOVA

SOU.I'CQ . : S-s. gi . .T.So E ) 2
Between Groups - 3,2802 L ~  0.8201 1.99 NeSe
Within Groups 63,0995 153 0.h12L |

Total . 66,3797 157 ‘
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(CHiPTER TV
DISCUSSITNT 4D CHOICLUSIONS
The specific-objectives which were formulsted for this project were:

(1) To develop new scoring criteris in which .specific creative abilities .
are assessed, for problem situations that have already been constructed by Goldfried
"and D’7ur111a (1969);

(2) To develop a new measure, in which subjects are asked to solve "real-
life" problems related to their experiences in the experimental project;

(3) To investigate the interrelationships of the scores obtained from
the measures described in Objectives One and Two;

~ (b4) To investigate the validity of the newly-developed variables, in-
dicated by their relationship with other appropriate external criteria of creativity

(5) To employ the n°w1y~developed variables in the Creative Studies
Project in order to evaluate their unique contributions to the assessment ol the
effects of the experimental program.

In this Chapter, we shall summarize the findin.s of the project in relation to those
snecific objectives. .

Objective oOne

Objective one czlled for the developmerit of new scoring criteria for the College
Situations Problenis. Four new scoring criteria were successfully developed for
College Situations Problems. The new variables assessed fluency (the number of
ideas produced in response to the problem), flexibility {the variety or kinds of
ideas produces), originality (the ability to produce unusual or infrequent ideas
about the protlem) and structural analysis (involvihg the orgcnization and
sequence of ideas produced). Two additional variables were developed, but were
subsequently dropped because of problems in attaining stable, objective scores.

Objective Tw.

Objective two involves the development of a new, realistic but complex measure of
creative problem-solving abilities. The Improving Research Testing measure was
developed to meet this objective. In this measure, subjects were asked to employ
creative problem-solving skills to produce a2 plan for improving tcsting procedures
for creativity research. The problem was presented in three parts which stressed,
respectively, ideation (listing ideas for possible improvements), development of
evaluation criteria (for assessing the quality or applicability of the ideas listed
in part one), and, in the most complex section, creation of a systematic plan for
improving the testing proc:dures. From these three stages of the problem, five new
scores or variables were developed, assessing (1) fluency (numter of ideas),

(2) fluency of producing criteria for evaluating ideas, (3) workability (potential
for artusl implementation), (L) importance (value of the proposed plan and changes),
and (5, an overall rating of the plen by three exvert judges.

Objective Three

Objective three concerned the interrelationships among the.newly-developed variables
The evidence sugpested that the nine new varistles could be scored relizbly by
college students with trief training. In addition, the data indicated that the

five variables from the Improving ilesearch Testing measure were positively and sig~
. nificantly intercorrelated. The four variables from the College Situations Problem
were also significantly and positively intercorrelated. In general, uith only the
exception of the fluency measures, the {ive Improving Research Testing variables
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were significantly intercorrelated among themselves, as were all four College
Situations Problem variatles, while correlations betwean those two sets cf variables
were negligible. That is, with the logical exception of fluency scores, variables
derived from one measure were more like each other than they were similar to the
variables derived from the other measure. VWe concluded that this wes desirable.-
since we intended that the new measures wiould yield sore:.hat diZferent information

atout creative problem-solving skills and abilities.

Objective Tour

Otjective four concerned investigations of the validity of the neWIy-developed
variatles, indicated by relationships with selected external criteria of creativity,
In general, the results indicated that there was some support for the validity of
many of the nine new variables. The 7luency scores lor parts I and II of Improving
lesearch Testing and for the College Situations Problem were positively and signif-
1cant1y correlated with several divergent vproduction measures, and with some areas
of non-academic accomplishricnt (partlcularly areas involving social activities and

: uumdnltlcs) In addition, those subje¢cts who listed the most non-academic accoin~-

plishments also tend:to have the highest flvency scores on the College Situations
-Problem.

The Overall Rating for the Improving Research Testing plan was also significantly
and positively correlated with several divergent-production criteria, with one
transformation criterion -- evsluation of symbolic tr ansformatlon -- and wgs sig-
nificantly negatively correlated with artistic accomplishments. The Originality
score for the College Situations Problem wes significantly and p051t1vely related
to many divergent prodiction variables, to one transformation criterion --- memory
of semantic transformations -- and to total non-academic accomplishments. The
College Situations Problem, Structural snalysis score was significantly and pos-
itively relzted to several non-acadeumic accomplishment areas, including social

~ participation and service, social 501enccyqand wrltlnb,

The least support was obtained for the i orkability and Importance scores for
Improving Research Testing, each of which was significantly correlated with only

one of the 23 external criteria, and the lexibility score for the College Siiua-
tions Problem, which was significantly correlsted with only one divergent production
measure., In addition, subjects who claimed the fewest (total) non-academic accom~
plishments attained significantly greeter Workability scores than sutjects with the
hizhest total nuwaiber of accomplishments. /Although. significant negative relation-
ships mey have as much predictive power as positive relationships of correswonding

~Mmagnitude, we were unable to recognize any clear logicel explanation for Hhe nega-

tive relationship; the result is puzzling end the-scores should certainly be
regarded very cautiously. -

Tt must also be noted that, althou;h many correlation coefficients were positive
and significantly grezter then zero, the msgnitude of the relaticnships tended to
be "low to moderate." In very feu cases did tlie correlations exceed .37, "Thus,

we counclude that our results provide prelininary indiceations supporting the
Vallalty of the new variables, although more sxtensive validation is requlred
involving additional and nore complex external criteria. The divergent production
neasures, for example, represented only partially the totzl divergent production
category, end did not sample adequately tiie full range of contents and products.

In additi'n, Guilford (1971) has warned that correlations of complex criteria with
only one (or successively with only a few) divergent production categories may
yleld only moderate correlations. The use of larger test batteries amd samples,
which would make possible more effective multivariate analyses, must also be
planned in validating complex criteria (cfi, Treffinger and Poggio, 1972). For the
non-academic accomplishment scales, it should also be noted that the scores on each
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scale tended to have rather restricted ranges, which may have caused correlations
with the new criteria to be somewhat lower than might be expected if a wider range
of accomplishment scores had been attained. In general; then, we conclude that
ithe evidence for the validity of the nine new variables is probably somewhat con-
servative, and is certainly encouraging.

Objective Five

The fifth objective was concerned with the application of the nine new wvariables in
the Creative Studies Project (Parnes and oller, 1973). TFor each of the nine
variables, then, the four experimental groups and the control group were compared,

Significant differences were obtained for the compa*;sons employlng three of th=
nine new variables: Improving ilesearch Testing, Fluency, Parts I and II; and the
Overall Rating for the Improving Research Testing plan, Among the new variables,
thése appeared to be stable, and were supported most broadly in the validation in-
vestigations. It was determined that the best performance on each of these three
measures was attained by the four-semester experimental tcroup, whose scores were
significantly greater than thz scores of both the controls and the other experi~
mental groups.. All experiiniental groupst! mean scores (except for the ore«%wrester
group for the Overall Rating variable) were ulgnlflcaﬂtly greater than the cchtrolo‘
mean Scores on all three of these variables.

Thus, there was evidence for the sensitivity of the new measures in identifying
differences among the experimental and control groups.in the Creative Studies
Project., Despite the complexity of the problems presented; and the development of
entirdy new Scoring procedures, the results of these analyses were remarkably con-
sistent with the genersl pattern of the results of the project (cf. Parnes and
Noller, 1973). These measures provided further support, then, for the value and
curulative effects of instruction in creative problem-solving among college under~
graduates.

The direction of the actual scores, even for analyses in which no 81°n1flcant
differences were found, appeared also to be consistent with the general findings
for the project to date. Vhile tentative, of course, this suggests that continued
work on the further development and validation of such criteria, especially includ-
ing scoring criteria for the College Situations Problems, may be very valuable. In
particular, it would probably be quite valuable to utilize the College Situations
Problems scoring criteria across a more extensive set of problem situations, since
the scores derived for this study (because of vime and scoring budget limitations)
were restricted to responses to only one problem situation.

Direetions for Future Research

Although we have concluded from this project that useful, complex measures can be
developed, from which several valid and reliable variables can be derived, several
possible dimensions for future research can be identified.

First, multivariate studies of the validity “nd structure of the new variables
should be undertaken., Although such procedures require greater sample sizes than
were available for this project (which also increases other practical problems,
such as test administration and scoring), their utilization would certainly con=-
tribute to our understanding of the validity and reliability of the new variables.

Next, replications would be valuable, in order to determine whether the relation-
ships identified in this study do in fact represent accurate estimates of the
population's parameters, Long-term studies of the predictive validity of the new
variables, and more exténsive concurrent validation against non-cognitive
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(personality) criteria would also be valuable.

finally, furthef development and research might profitably be addressed to the
revision and implementation of the scoring techniques that were dropped from the
present study.

Sumary and Conclusions -

The purposes of this project were to develop new variables for assessing the
effectiveness of instruction in creative problem-solving, to investigate the

. reliability and validity of such variables, and to uiilize the variables in the
evaluation of the Creative Studies Project.

It is concluded: that:

(1) Complex problem situations can yield reliable and valid indices of
creative problem-solving abilities;

(2) ipplication of such indices in the eveluation of the Creative Studies
Project supports the eifectiveness of the instructionzl program (especially among
subjects who participate for four semasters); and :

(3) Aidditional research, involving multivariate statistical procedures
and long-term studies, is necessary in order to provide more comprehensive assess-—:
ments of the vslidity of any criteria which purport t'o measurc creative pioblen-
solving abilities. : T
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4+ | ORGANIZATION ANALYSIS AND UNIQUENESS ADAPTIVE _ SENSTTIVITY __ APPENDIX
¥ | AND STRUCTURE | SYNTHESIS OF IDEAS AND ORIGINALITY TO REALITY AND EMPATHY A
O | ENTTRELY MISSING (BLANK PAPER): OR IRRELEVANT TO PROBLEM: OR HOSTILE OR DEFENSIVE STATEMENT TO EXAMINER.
Vegue general comments | Merely repeats the Gives only the very Unreal fantasy - Entirely
= little or no struc- | problem or the sit- obvious answers.(i.e., |outer space, wmagie, - . personal
1 | ture, Deals only sup- | uation, with no.plan those given by 2/3 or wishing, psychic or .QIM_ "complaints”.
erficially with prob- | for how the problem more of the group). mystical. Completely Yoy _ m
lem. Jusi repeats one | could be solved, Common, banal ideas. unusable, 2D 5
or a few gimple ideas. . . B L £
Response in prose form, Repeats the problem, [Gives mostly the very [Real but totally im- (> Describe his own Q.
but not clearly struc~ | but includes a few obvious answers (2/3 practical - "Fatal A o | feelings about 9
2 | tured or organized, ideas for solution of the group would flaw", Contains no %~ | shortcomings and g2
Simple ideas, strung (unelaborated and not |give). Triviel, un- suggestion as to how ,m asserts that cthers YM
together, - ordered; just present |important, it might be applied, feel the same. m
in a list), Wild ideas, Serious ¥ Qo
_ defects, M Jo
Orgenized response in | Repeals the problem  |Gives ordin&ry re= . Fossible, but Makes no statement of | &3
prose or outline form, | and sequentially sponses - (given by 5 |ce .ins some interest or disinter- w.ﬁ
Has clear sequence of | lists several spe- 1/3 but less than £ pr.. .ical or est, Complaints stat- mM
3 |actions., Does not cific actions which 2/3 of the group). mLm tecunical flaw ed for self and gen- h.w
break problem into could be taken (with~ |Should not be all E 1| (serious, but non- eral, but accompanied | &°
major components or out much or any elab- [irivial ideas,” m L fatal). (Time, by specific recommend- m
sub-problems, oration). > cost, bias). ation for change,’ a
Clear sequence - fol- | Defines several parts |Uncommon &nswers Plausible., Flaws i { Sees that both + o
lows outline or plan, |of the problem and given by more than.5 |are minor. Fither: MJ and - can lead to
L | Deals with complex as~ | presents a specific others, but less than |ways of handling .C" | .ideas for change,
pects of problem, not |action for solving 1/3 of the group. ‘problems which ar- ~ Some ideas are im-
Just simple., May each part. Definitely includes rise are given, OR, % provements, not
| nane sub-problem, at least one import- deals primarily with |+ Just corrections,
ant aspect of the me.jor issues, v
. _ proviem, . T
Clear, explicit plan Defines several as- Unusual ideus, - | Plausible and work- S0 Sees both + and -
- sequence of ideas, pects or sub-probe (given by 1-5 others able ~ could be im- mv D} ideas 8s source of
5 | Deals with complex lems and proposes in the group at plemented with few < |¥ change, May see
issues, States sub- more than one pos- most), Mostly im- or no changes. Deals [T (% new problems which
problems end collects |sible course of ace portant ideas, with major issues, m.w .S+| might arise, Sees
ideas for each, tion for each, and May name evaluation &M .r/m tue purposes of the
shows asome integration criterisa, »0|w¥| experiment, 3
or cynthesis, implic- - £ | ¥
itly or explicitly. "W w.m
Very detailed plan Defines several as- tremely Unigue Well-defined ways of | mra m,P (All of #5) pius
includes generaliza- pects or sub-problems, |Ideas--given by one applying the ideas S_. _,n discusses ways of
6 |tion, sub-problems, Presents several pos- [subject only. (Re- in a real situstion, uX( 3| dealing with feel-
and well-developed sible actions for sponse may also con- Suggests multiple .mw wi| 1ings. Sees prob-
ideas for solving each, Synthesizes tain other ideas), alternatives, M:o.. %w lems and solutionsg,
each sub-problem, | them into & more com- . &0l R 4
Tightly orgenized, prehensive plan. May \ RO P
redefine problem, v
Of
— m 1
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Appendix B

Means and Standard Deviations for sll Project Variables (N=158)

Variable X S.D.
Structure-of-Intellect Tests

4Llternate Letter Groups D 6.53 2.08
iultiple Social Problems, 9.42 2,70
Insight Problems ! 1.64 1.06
Utility: ~luency K 17.88 4.85
Utility: ~flexibility : 12,30 .38
Verbal-Pict. Translation 9.38 2.65
Homonyms 7.21 2,29
Jumbled Words : 23.84 2.69
imltiple Behavioral Group 2.60 1.16
Varied Emotional Rel. 9.61 2.22
Selected ACL Scale 11.62 5.4k

Mon-ficademic Accomplishment Scales

Leadership : 0.99 1.5h
Social Participation 1.1k 1.65
Artistic 1.65 1,77
Social Service 1.Lk6 1.77
Scientific _ 0.15 0.5h
Business 0.79 1,01
Humanistic/Culturel 1.88 1.58
Religious . 1.36 2.12
ljusical 0.29 0.71
Writing 0.96 1.03
Social Service ' 0.50 0.61
Speech and Drama ' 0455 1.12
Total !o. of Items 11.75 7.98

Imbroving Research Testing

fluency, Part I 7.00 L.bs
fluency, Part II 5.81 3.22

. Workability . 3.57 2.66

_ Importance- 1.98 - ' 0,66
Gverall Rating (x 10) 27.05 .19
College Situations Problems
Fluency 3.53 1,86
Flexibility : 2.67. 1.11
Originality 4 .82 3.21

Structural analysis ’ ' 1.89 ' 0.65




