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ABSTRACT

The primary purpose of the present study was to examine the effects
of three teaching techniques used in four 38 minute periods on the devel-
opment of originality. One, labelled "practice', provided practise with
problems which required more than one answer. A second, labelled "extraction",
called for the subjects to provide and critically examine the criteria for
what constituted a better than ordinary answer. The third technique, labelled
"teaching' was rather pedagogic and consisted of the subjects being told
how they might come up with answers which were more unusual than normal.

Consideration was also given to the relationship of three theoretically-
relevant personality varjiables to this development. These variables were
1.0., both verbal and non-vertal, pretreatment ideational fluency and
originality.

A total of 359 grade eight pupils from 12 Alberta classrooms were
involved. The measures of originality used were Consequences and Seeing
Problems, Half of each was scored as a pre-test measure of ideational flu-
ency and originality, and the other halves, given 72 hours after the treatments,
were scored as the post-test measures.

An unexpected result was the different kinds of originality as reflected
by performance on the two measuring instruments. Consequences seems to be a
measure of originality in problem solving wvhereas Seeing Problems seems to
measure originality in problem finding. Although the scoring for originality
with both instruments consisted of assigning marks only for numerically

uncommon but appropriate answers, the outcome of the experiment differed with
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each instrument.

Ideational fluency and I.0. were found to be important covariants of
gains in originality as measured by Consequences but not as measured by
Seeing Problems.

The experimental treatments did increase originality scores signifi-
cantly when Seeing Problems was the measuring instrument used but not when
Consequences was. The most effective treatment was "practice". There was
no relationship between treatment used and initial level of originality
considered as high, average, or low. The greatest gains made with both

measuring instruments were by the groups initially low in originality.
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CHAPTER 1
INTRODUCTION TO THFE PROBLEM

There is a relatively recent trend to regard "creativity" as an
important goal of education. However, as Getzels (1964) has observed,
the educational and psychological approach in this area seems ''based
more on exhortation and testimonial than on empirical demonstrations
that this curriculum and this teaching method does indeed make this
difference". This study attempts to meet the criticism in part by
experimentally investigating the effects of various broad categories
of classroom experiences on adolescent originality, a selected aspect
of "creativity" (e.g. Arasteh, 1968).

That a need for studies of this type exists is supported by one
of the major authorities in this area. In his review of Ray's The

Fxperimental Psychology of Original Thinking (1967), P.R. Christensen

(1968) concludes bv suggesting three important directions for books
departing from where Ray's stops. FEspecially pertinent to this thesis
are the first, which calls for"an increase in the number and meaning-
fulness of experiments on a topic (presumably original thinking)we know
very little about", and the third, which calls for "answers to teacher's
questions as to how they can train original thinkers'. Fe goes on to
say that "it is clear that few answers to the teachers' questions on
training can presently be found from the experimental literature".

The need for this type of study is particularly acute amongst ado-

lescents (Arasteh, 1968). While a considerable body of research is
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accumulating on such teaching for children (e.g. Crutchfield, 1965;
Feldhusen, Freffinger and Bahlke, 1970; Kogan and Morgan, 1969; Rouse,
1965; Suchman, 1961; and Torrance, 1963) and adults (e.g. Fdwards,
1967; Gordon, 1963; Karlins and Schroder, 1967; Osborne, 1953: Parnes
and Harding, 1962; and Ridley and Birney, 1970) very little has yet
been done with adolescents.

Because of the connotatinnal and denotational complexities attached
to the concept of "creativity', its uses in the present study will be
restricted to associating it with the work of authors who have elected
to employ the term in their work. No attempt is made to report their
multitudinous definitions of the term (for one attempt, cf. Mackler and
Shantz, 1965). Instead, it is assumed that creative thinking involves
the complementary aspects of original thinking and logical reasoning
with the first aspect generating novel ideas and the second systemat-
ically evaluating them (Fitt, 1965).

The present study is concerned with originality defined as the
ability to produce avpropriate but statistically uncommon responses
to a given population (Maltzman, 1960). Such a definition has the
advantage of lending itself to replicable study, as well as to increased
reliability and validity of measurement. Rather than relying on sub-
jective evaluation of cleverness or remoteness, scoring becomes a
function mainly of recording and tallying answers. Providing that
similar samples are tested using the same instruments, the statistical

definition of originality has been found to lead to replicable and
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reliable results (Mackler, 1962; Maltzman et al., 1960). Similarly,
the definition is explicit enough to permit anyone examining the record
of answers produced to agree that one answer is more, less, or as
uncommon as any other. Thus, the validity of scoring for originality
seems attainable,

The main purpose of the present study is to see whether originality
thus measured can be increased by the use of three different treatment
procedures.

Without denying the important contribution which a personological
approach (Dallas and Gaier, 1970) could make to a study of this topic,
personality and motivational traits are not included. Instead, a cog-
nitive orientation is adopted (Guilford, 19€7) within which the dimensions
of ideational fluency and intelligence are examined.

Selecting treatments and individual differences for study appears to
require the resolution of at least four key problems. The first of
these concerns the strengthening or encouraging of a divergent thinking
tendency. The second involves the determination of what experimental
manipulations might succeed in achieving the divergent tendency. The
third requires the selection for study of those individual differences
which seem most likely to be related to the growth of originality. The
fourth problem is to design an experiment to investigate the interaction

between the selected solutions of the first three protlems.



Divergent thinking tendency

If the widespread use in our schools of multiple-choice examin-
ations may be taken as evidence, it would appear that a set to think
convergently is now primarily fostered. Without attempting to belittle
the importance and the need for such a thinking set, it would appear
that a major aim of any experimentation designed to increase origin-
ality should be aimed at strengthening the tendency or propensity to
think divergently. 1f this strengthening occurred, this now more
potent tendency would then presumably become more likely to be avail-
able whether the need for it arose or not.

Bruner (1967) has suggested two ways of doing this. The first,
which involves specific directions such as 'be original', is regarded
as too transient for inclusion in this study. The second is more
Tolmanian (1948) in that it reocuires the tendency to be derived from
various conditions existing in the general situation. It is this latter

approach which is used in each of the three experimental treatments

employed in this study.

Theories and treatments

If it is assumed that the development of originality follows the
same psychological principles that account for the development of other
intellectual processes (cf. Pribram, 1964), the specifications of how
nurturance proceeds can be fruitfully discussed in terms of reinforcement,

cognitive structure, and a combination of these. FExperimental treatments
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based on these specific processes can then be formulated.

Reinforcement, considered as any stimulus which increases the
probability of a specific response (Skinner, 1953), is assumed by
Maltzman (1958, 1960) to be an important determiner of originality.

In his studies, he found that making different responses to the same
stimuli led to increased originality in each of a series of experiments.
Interestingly, the transfer effects seemed to be nonspecific in that

the gains were greater when training involved non-test stimuli rather
than the test-stimuli themselves. The results were interpreted as indi-
cating that the development of performance follows the principles of
operant conditioning. Thus, behavior which is emitted in practise will
continue to be emitted with selected reinforcement. Although initially
it seemed important to Maltzman to provide extrinsic reinforcement, the
later studies revealed that reinforcement intrinsic to the task was
equally effective. He interpreted this tentatively in terms of differ-
ential reinforcement, first, because the occurrence of a response is self-
reinforcing, and second, because the occurrence of an original response
is more reinforcing than that of a common response. Pe suggested that
the amount of reinforcement is inversely related to the initial prob-
ability of a verbal stimulus evoking a verbal response (Maltzman, 1960;
Berlyne, 1960, 1965).

Experimental validation was provided by Ridley and Birney (1967) in
a study involving Amherst freshmen which found that work-association

training as used by Maltzman led to significant gains in both ideational



fluency and originality.

The importance of cognitive structure to learning, while not
new in psychology (e.g. Tolman, 1923), is a topic which has received
a great deal of its recent impetus from Bruner (e.g. 1957, 1962, Bruner
et al., 1956). Aspects of his work which are most relevant to the pres-
ent study of thinking involve the development of what he calls generic
coding systems, defined as a set of contingently related, non-specific
categories. These in turn are used in decision-making and as such
involve strategies which refer to a pattern of decisions in the acqui-
sition, retention and utilization of information. The primary aim of
these coding systems should be to permit their user to go beyond the
information available in a stimulus situation. 1If, as he later argues,
both the goal and the process of education are the same--disciplined
understanding--it would follow that one way of teaching for originality
would be to attempt to engender generic coding systems within pupils.
However, his supggestions for attempting this are so varied as to require
more than one method to test them.

While admitting that we do not know how coding systems are learned,
he later comments on teaching them. Be describes two modes of teaching
and hypothesizes that cne is better than the other for developing dis-
covery. The first, which he labels the "expository' way, involves control
by the teacher of the mode, pace and style of exposition. The second way,
which he labels "hvpothetical', involves a great deal of interaction

between the student and the teacher. Tt is this second mode which Bruner
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feels is most conducive to discovery because it "helps the child to
learn the varieties of problem-solving, of transforming information for
better use, (and) helps him to learn how to go about the very task of
learning'” (1962, p. 82). By placing more onus for learning on the pupil,
it, like a practice treatment, would make reward more intrinsic. He
further hypothesizes that the working heuristics of discovery are learned
only through the exercise of problem-solving and the effort of discovery.
The more exercise that occurs, the more the generalization to other tasks.
Yet, he recognizes the need for learned knowledge, and here, where the
problem is not storage but retrieval, the kev is described as organization
or coding svstems.

An obvious contrast to any treatment derived from Bruner's ideas
about discovery learning would be ore which emphasized an expository

and external presentation of rules for tkinkine.

Individual differences and originality

The contrived experiences provided by the experimental treatments
should work differently only in part because of the differences between
them. The same treatment should also have different effects on various
subjects because of the differences between individuals.

One such trait which is studied is the individual's level of orig-
inality at the beginning of the experiment. It has been found that

experimental manipulation desipned to increase such factors or creativity
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as the need for novelty (Fouston and Mednick, 1963) and the ability to
recombine associations (Mednick and Mednick, 1964) had the greatest
effect on those initially high as opposed to low on creativity measures.

Since the treatments used are intended to help the pupils in our
samples to learn to become more original, factors related to the capacity
to learn would also seem to be important. The best of these, other than
past learning performance, is intelligence (Bloom, 1964) which is commonly
represented by I.0. measures.

Yamamoto (1964, 1965) and Cropley (1965) found positive relationships

between levels of I.0. and creativity in heterogeneous samples. However,
the relationship seems far from clear or simple (Dallas and Gaier, 1970).
Guilford and Hoepfner (19¢6) found no relationship at the ninth grade
level. Wallach and Kogan (1965) found that varying testing conditions
led to a marginal relationship. This finding has been confirmed wholly
(Boersma and 0'Brvan, 1968), and in part (Cropley, 1968; Fee, 1968;
Kogan and Morgan, 1969). Torrance (1967) reported that of 178 correl-
ation coefficients between intelligence and creativity scores contained
in the literature at that time, the median was r= ,20. Dacey and Ripple
(1969), in a study with 8th grade subjects found a non-significant
correlation coefficient of .19. Perhaps a major problem in this general
area is Yamamoto's (19€6) finding that scores with common semantic labels
did not represent the same thing in each test.

Another area of individual differences which seems related to

originality is semantic fluency (Mednick, 1962). Mednick's thesis is
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that creativity (the word is used by Mednick who defines it very much
like our definition of originality--cf. Guilford, 1967) is in large
part a function of recombining associations in a useful and unusual
manner. He hypothesizes that the number of associations available for
use will therefore be related to creativity.

The theoretical importance of studying the effect of ideational
fluency on originality scores has just recently been noted. Clark and
Mirels (1970) studied the relationship between creativity scores derived
from Torrance's tests both amongst themselves and with I.Q. scores.
While they found that creativity scores uncorrected for ideational
fluency had a mean correlation of .45 with themselves and .09 with I.0Q.,
when corrected by statistically controlling the effect of ideational
fluency on the creativity scores, these corrected scores had a mean
correlation of .08 with themselves and .13 with 1.0. They suggested
that ideational fluency may be a factor which, while previously regarded
as largely concurrent with creativity, is in fact pervasive in it. 1If
this were so, it might explain the many findings (cf. Dallas and Gaier,
1970; Jacobson, Elenweski, Farlin, 1967; Lordahl and Liroff, 1968)
concerning Mednick's Remote Associations Test which challenge its

validity as a measure of creativity.



CHAPTER II

FEXPERIMENTAL MODEL

The purpose of this study is to investigate the effects of three
experimental treatments on originality and the relationship between

originality and certain individual differences.

Treatments

On the basis of Maltzman's interpretation, one experimental tech-
nique used consists of practice with open-ended questions. This prac-
tice treatment (P) resembles Maltzman's general training model in (a)
calling for many responses to the same stimulus, (b) thereby providing
for operant conditioning to occur, and, (c) encouraging the training
effects to transfer to similar but different situations. The (P)
treatment differs basically from Maltzman's in using a variety of
training conditions whereas he only used a list of words. (For details
of (P), cf. Appendix A).

If Bruner was right about the hypothetical mode being most conducive
to discovery, and, if discovery involving going beyond the information
available is related to originality, then one method of teaching needed
to test his idea would likely resemble our second technique which is
labelled "extraction”" (F). This method involves a lot of group discussion
about ideas and thinking with most of the information about these being
extracted from the pupils by questions from the teacher. Answer to
these are first recorded briefly by the individual pupils, and then

these are discussed overtly within the group. Since the onus for respond-
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ing 1s on the pupil, intrinsic reinforcement is assumed operative. A
variety of problems, their solutions, and the intellectual operations
producing these solutions are discussed, providing for Bruner's varie-
ties of problem-solving and information transforming. Unlike the (P)
treatment, (F) provides for the overt exercise of problem-solving and
the effort of discovery. The discussion is guided by external questions
and standards, and focus 1s on cognitive products and processes. Where
it differs from Bruner's favored mode is in its relative lack of imposed
organization, this being left largely to each individual pupil. (For
details of (F), cf. Appendix B).

The third experimental condition, which does emphasize organization,
resembles Bruner's expository mode in being very much teacher controlled
and involving a great deal of passive listening from pupils. MNeverthe-
less, on the basis of Hunt's contention (1961) that during the period
of formal operations, both information and skill can best be acquired by
verbal communication and exercise, and Bruner's emphasis on the importance
of organized knowledge for creativity (1963), an expository teaching mode,
called teaching (T), was deemed useful in the present study. As well as
serving as contrast for the other two experimental conditions, (T) can
also serve to test the effect of externally received rules for thinking
(cf. Berlyne, 1965, p. 172). 1Involved in the procedure is a description
of blocks to divergent thinking, general procedures for attempting to
solve problems, and a method of generating ideas based on arithmetical

operations familiar to the pupils. These operations were adding, sub-
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tracting, multiplying, dividing, magnifying, minification, re-grouping,
and substituting (Torrance, 1962). Practice was only provided to illus-
trate how the problem-solving and idea generating techniques worked.
(For details of (T),cf. Appendix C).

There appears to be several advantages in using the three experimental
treatments. First, they provide the opportunity to compare both some
techniques and some theories concerning how to augment originality. This
should help to answer a problem considered of major importance (eg. Hunt,
1961, Torrance, 1962, Taylor, 1964), concerning how originality develops
as a function of conditions external to the learner. Furthermore, the
treatments used bear close enough resemblance to common teaching techniques
to permit easy transference of any positive results from this study to
the classroom. Finally, the use of three treatments permits the study
of interactions between individual differences, or internal conditions,

and the various treatments or external conditions, which lead to origin-

ality.

Increased originality

A high originality score in a post-treatment in contrast to a pre-
treatment situation is taken as evidence that a tendency to think diver-
gently has been strengthened, and that such increases must be attributable

to the treatment that has occurred.

Individual Differences

If the level of originality attained is in fact a function of both

heredity and environment (cf. Helson, 1964), one assumption which appears
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tenable is that the pre-treatment level of originality of our subjects
provides some indication of how nature and nurture have interacted in

the past to produce that level of originality. If the total experimental
population is divided into high originals (RHO), average originals (AO)
and low originals (LO) according to their initial originality scores,

and if the assumption of past interaction leading to learning to be
original is valid, it should happen that, as a result of the treatments
but disregarding the kind, the HO will gain more than the A0 who will
gain more than the LO.

It is thus hypothesized that a good predictor of how learning will
occur differentially in the present is what learning has occurred in the
past (cf. Bloom, 1964).

If 1.0. is considered as an indication of potential for learning,
Yamamoto's (1964, 19€5) and Cropley's (1965) findings of a positive re-
lationship between levels of 1.0. and creativity in heterogeneous samples
suggest some interesting hypotheses. The one which will be investigated
is that the correlations found between originality scores before and
after treatment are in part a function of the exercised potential for
thinking. While recognizing the superiority of a longitudinal study of
this hypothesis, an attempt to test it will be made by predicting that
the effectiveness of the experimental treatments will be partly related
to 1.0. Specifically, it is expected that, given individuals at the
same initial level of originality, those with the higher I.0Q.'s will

show more gain in originality.
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Mednick's (1962) suggestion concerning the relationship between
creativity and the number of associations available for use will be
tested in this study by hypothesizing a relationship first between
initial originality and ideational fluency and second, between initial,
pre-treatment ideational fluency and growth of originality. Specif-
ically, we are predicting that the more ideational fluency a person
possesses (a) the more originality he will have initially, and (b)

the more he will gain as a result of experimental manipulation.

Interaction between treatments and individual differences

The investigation of the interaction occurring between treatments
and pre-treatment level of originality will initially ignore both
ideational fluency and intelligence scores. For present purposes,
consideration of these last two factors will first be limited for both
to the question of whether or not they are related to the experimental
development of originality, and to the added question of whether or
not they are related to originality. Subsequently, the effects of both
on the development of origirality will be tested.

However, certain hypotheses regarding interaction arise when levels
of originality and kinds of treatment are considered. Assuming that
the highly original person is more like a creative person than the less
highly original person, the knowledge available concerning creative
persons provides clues regarding the lirely outcome of these interactions.
The traits which creative persons have been found to possess and which

seem relevant include being more autonomous, self-sufficient, independent
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in judgment, and more resourceful and adventurous than others (Taylor,
1964). Since the experimental methods clearly differ in the degree
that guidance and structure is provided, certain inte.actions between
them and initial originality should follow T(¢f. Fig., I). We would
expect the HO to improve equally well under all three conditions. The
AC should find more difficulty than the FO with (F) and (P) treatments
because of the lack of structure inherent in these methods and the AOs
expected lower autonomy, self-sufficiency, and resourcefulness. How-
ever, they should gain more than the LOs under the three conditions and
nearly as much as the HOs under the structured (T) treatment. The LOs,
who presumably are much lower than the FCs and somewhat lower than the
AOs on autonomy, self-sufficiency, independence, resourcefulness and
adventuresomeness, should gain the least relative to both level and
treatments from the (P) and (F) treatments and, relative to treatment,

the most from the well-structured (T) treatment,

Measurement considerations

As defined (cf. p. 2), it is assumed that originality can be expressed
on a single continuum of very low to very high scores upon which can be
found every individual in the sample. With other things such as speed
of writing assumed equal and under time restrictions, the more uncommon
responses produced on a measure of divergent thinking the fewer are the
common responses. This then raises the possibility of a ceiling effect
due to the time limitation. Such an effect would in turn restrict the

amount of measurable gain possible for highly original subjects.
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Fig. 1 Some expected gains resulting from treatment complexity,
considered as absence of guidance, and initial level of
originality, considered as high (HO), average (A0D), and

low (LO).
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Two considerations appear to militate against such a possibility.
The measures of originality used were designed for use with subjects
ranging in education from grades 8 to 16 (French et al., 1963). It
seems unlikely that our young grade 8 subjects would be able to produce
as many responses as older subjects. Although this in itself would not
prevent the ceiling effect from occurring, since a subject could be as
original as was possible for him under the time limit, when combined
with the instructions given to the subject, it at least seems to lessen
the chance of a ceiling effect occurring. The instructions give no clue
that uncommonness of responding is being measured. It therefore seems
improbable that any subject would automatically begin and continue
giving appropriate and highly uncommon responses throughout the testing.
Hence, we will assume in making our predictions that no ceiling effect
will be operative.

Indirect evidence, which seems to support this position comes
from at least three sources. The first would be from all of the various
studies of originality, none of which have yet noted a ceiling effect.
A second would be the study done by Guilford and Foepfner (1966). It
dealt with a sample of grade nine students and included the use of the
sames tests as the present study. The evidence is necessarily indirect
becausé, while they do not mention finding a ceiling effect, neither
do they mention not finding one since, perhaps, that was not a part of
their study. The third source (Dacey and Ripple, 1969) is similar to

the second in that the grade level (the eighth) is comparable to that



of our sample and no search for, or mention of, a ceiling effect occurred.

It differs in having used Torrance's tests of creativity.
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HYPOTHESES

The first hypothesis is concerned with the feasibility of increasing
performance on measures of originality through a practice treatment (P)
which is assumed to involve intrinsic operant conditioning, an extraction
treatment (E) which is assumed to involve cognitive re-structuring as a
result of guided overt effort, and a teaching treatment (T) which involves
an expository mode of presenting techniques for increasing both the quan-

tity and quality of performance.

Hl Ss who receive one of the training treatments will
perform significantly better on post-treatment
measures of originality than S8 not receiving such
a treatment.

The second hypothesis deals with the function of initial individual
differences on post-treatment originality scores of such variables as

verbal and non-verbal I.0., and pre-treatment ideational fluency and

originality.

H2 Performance on post-treatment measures of originality
is a significant function of verbal and non-verbal
I.0., and of pre-treatment ideational fluency and or-

iginality.

The third hypothesis re-evaluates the first two hypotheses by attempt-
ing to determine whether the training treatments succeed differentially
when these samples are controlled directly according to their pre~treatment
levels of originality (high, average, low), and the effects of verbal and

non-verbal I.0.s, and pre-treatment ideational fluency are controlled stat-

istically.

| Increases in originality will be an interactive function

3 of initial level of originality and training treatments.



CHAPTER IV

EXPFRIMENTAL DFSIGN

I. SAMPLE

A total of 359 grade eight pupils from 12 classrooms in the Edmonton,
Alberta area were involved. In an attempt to guarantee an heterogeneous
sample, four groups were selected from an Fdmonton middle class district,
4 from a rural school district and 4 from Department of National Defence
Schools. Table I contains comparative data on the groups by sex, treat-

ment, and location.

The city sample consisted of 4 of the 8 grade eight classes from one
school. The rural sample consisted of all grade eight pupils in 3 differ-
ent schools. The Armed Service sample consisted of all grade eight pupils

from 1 school, and a control group from a second school.

II. THE TFSTS

The instruments selected were used to measure originality, ideational

fluency, and verbal and non-verbal I1.0. during the month of May 1965.

Measures of Originality

These were selected from a test kit designed to measure various cog-
nitive factors (French et al.,, 1963). The basis for selecting them was
their high loading of .61 and .60 on a factor labelled divergent thinking
in a study of talented behaviour involving grade seven pupils (McGuire

et al., 1960).
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TABLE 1

COMPOSITION OF SAMPLES BY SFX, LOCATION AND TREATMENT

Treatment Armed Services City Rural Total
Boys Girls Totals B G T B G T B G T

Tl* 14 17 31 17 13 30 15 16 31 46 46 92
L 20 14 34 16 1€ 32 9 18 27 45 48 93
T3* 16 16 32 17 15 32 16 13 29 49 44 93
T4* 9 12 21 16 13 29 16 15 31 41 40 81

* T1 is practice treatment
T2 is extraction treatment

T3 is teaching treatment

T4 i8 non-treatment or control
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Test Description
Consequences Designed to measure originality,

it calls for the listing of the
results of the occurrence of
certain hypothetical situations.

Seeing Problems Involves recognizing problems
that might arise in connection
with various common objects.
Designed to measure sensitivity
to problems, it is scored herein
for originality.

These tests were used as measures of originality, the dependent or
criterion variable in the study. The first half of each was used as the
pre-treatment measures, and the second half for the post-treatment mea-
sures. Since ''Consequences' as a whole involves 10 hypothetical situations,
splitting it involved presenting 5 situations in each testing session.

"Seeing Problems'" includes 12 objects in all, the first 6 of which were

used in the pre-test, and the last € in the post-test.

Measures of Ideational Fluency

The measures of originality were also scored for ideational fluency.
According to Mednick (1962), the more ideas aroused by a stimulus situation,
the greater the probability of achieving a creative response, with creativity
being defined in terms of recombining associative elements (called originally
herein) either to meet specified requirements or in some useful way. He
supports his notion by quoting evidence of correlations of .38 (p£ .01) and
.44 (p{ .01) between scores attained by subjects on his Remote Association

Test of creativity and quantity of acceptable answers in other tests. (Med-

nick, 1962).
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As well as testing the predicted interrelationship between ideational
fluency and acquisition of originality (cf. Chapter I) it was decided to
attempt to replicate Mednick's findings in what seemed a more reasonable,
albeit untested, manner. Whereas he compared the inter-test relationship
of fluency and creativity, this study compares the intra-test relationship.

This should permit meaningful comment on the relationship between the two

factors.

The Tests of Non-Verbal and Verbal Intelligence

The Lorge-Thorndike tests of Verbal and Non-Verbal Intelligence,
level 4, Form A were administered to all 12 groups. Some justification
for using a non-verbal measure of intelligence is provided by Cropley's
(1965) finding that performance I.0. correlates with Seeing Problems (.30)
and Consequences (.35) about as well as does verbal I.0. (.36 and .35
respectively). Furthermore, in view of Yamamoto's (1964, 1965) findings
concerning relationships between high verbal I.0./high originality, average
1.0./average originality, and low I.0./low originality, curiosity concern-
ing the possible existence of similar relationships between non-verbal I.0.

and originality made the choice of a non-verbal test seem interesting.
III. PROCEDURE

Test Administration

Each of the 12 groups was tested separately. Testing for pre-treatment
originality was conducted by three trained testers, including the author

(cf. Appendix D). One tested the 4 city groups, another the 4 Armed Service
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groups, and the author tested the rural groups. (The post-testing was
all done by the author). The order of testing for originality in all
cases was Consequences followed by Seeing Problems. The performance
1.0. test was administered by school counselors in the Armed Service and
City Schools, and by the author in the rural schools. The I.0. measures
were obtained according to published directions. In the case of the

measures of originality and ideational fluency, the following procedure

was used.

Scoring for Originality and Ideational Fluency

The scoring for divergent thinking is at once complicated and subject
to criticism (Vernon, 19f4; Torrance, 1962; and Mackler, 1962). This
seems primarily due to the possibility of subjective elements out-weighing
objective standards. The solution attempted in this study was to restrict
the author's marking to less than 1/3 of the total marking load, assigning
the marking to several markers who each marked the same number and kind
of ouestions from pre- to post-treatment testing session, keeping the
designation of group-to-treatment secret, and using an operational def-
inition of originality as described below. The aim of using such a scoring
procedure was primarily to reduce experimental bias while increasing scor-
ing reliability and validity.

That such caution is necessary seems clear from recent investigations.
Dewing (1970) studied the test-retest reliability of some selected tests
of creative thinking by Torrance in a samnple of seventh grade West Austral-

ian children after a 6 week incerval. Pertinent to the present study are



- 25 -

her findings of mean reliability coefficients of .515 for verbal fluency,
with a range of .236 to .728, and of .390 for originality, with a range
of .057 to .665. Dacey and Ripple (1969), using a similar test, a grade

8 sample, and a 5 month interval, report low test-retest correlations but
fail to specify them. They attribute the low correlations to the general
tendency of a great deal of fluctuation in the characteristics of adoles-
cents at this age level as compared to other groups. Clapson (1970), in
a five year test-retest reliability study of Consequences with 113 pupils
who aged approximately from 12 to 17 during the interval, reports a re-
liability coefficient of .51. As these studies indicate, the problem of
reliability in this area and at this age level is still troublesome.

In order to overcome the problem of between-marker reliagbility, the
procedure followed was to have all of any single question marked by the
same person. With answers judged appropriate being recorded as they
occurred, intra-marker reliability was also expected to be high. Pre-post-
test reliability was safeguarded as much as possible by following an
identical procedure using the same markers on the same number and type of
questions for the post-test scoring.

By using a statistical operational definition of originality (Maltzman,
1960), it seemed that both the validity (Vernon, 1964) and reliability (Mack-
ler, 1962) of scoring for originality could be increased. This seems to
result from the reliability depending largely on reading and counting, and
the validity being a function of the definition used. As used here, orig-

inality 1s at once a function of an answer teing appropriate and also uncommon
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in a statistical sense. Scoring then became a matter of determining
whether or not an answer was appropriate in the first instance. Approp-
riate answers were then recorded and counted. After all protocols had
been so treated, weights were assigned to the recorded answers. The
protocols were then re-read and, where applicable, weights were assigned
to the uncommon and acceptable answers.

Scores for ideational fluency are relatively easy to assign. A mark
is given for each appropriate answer given to a auestion with the sole
proviso being that it must be an idea not previously expressed by the
subject. According to the procedure followed in scoring for originality,
ideational fluency scores were determined during the first reading of the
protocols.

Weighting of answers in preovious studies has ranged from giving
marks onlyv to unique ansvers (Maltzman et al., 1960) to the giving of
marks according to the degree of originality found (Torrance, 1962).
Torrance assigned weights of N to responses occurring 16% or oftener,
and weights of 1 to 4 for responses occurring on 15-7% and less than 12
respectively. The Maltzman approach was rejected herein since it seems
reasonable to assume in accord with Torrance that there are degrees of
originality inherent in an array of responses. However, the weighting
system used by Torrance was also rejected. To this author, the Torrance
system seemed to include too much which was not very original. In the
present study, it would have meant giving a mark for originality to a

response occuring 54 times in only 359 protocols. Therefore, it was
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arbitrarily decided to adopt a weighting system which resembled a recon-
ciliation of the positions of Torrance and Maltzman.

In order then to recognize both high originality and degree of
originality, weights were assigned on the following basis to responses

occurring on the protocols at the rates of:

57 or less, 1 point,
47 or less, 2 points,
3% or less, 3 points,
27 or less, 4 points,
12 or less, 5 points.

General Procedure

Tests were administered to all twelve groups before treatment began.
Before this testing was done and on the sole basis of knowing which groups
were available in each of the three locations, one randomly chosen group
from each location was assigned to each of four experimental conditionms.
These conditions may conveniently be labelled as practice, extraction,
teaching and non-treatment. The last named condition served as the con-
trol for the three experimental treatments under study. Before describing
the experimental treatments, an outline of the general procedure common
to each follows.

The time allotted to each treatment was 152 minutes. This was.divided
into four 38 minute periods which occurred at the rate of one per day from

Tuesday to Friday in the same week. For the three locations, the treatments
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were administered by the author during the same half day.1 The Armed
Services groups were seen in the morning, and the other two in the
afternoon. The post-treatment testing occurred during the teaching

half day on the Monday following the Friday on which the treatments

were terminated. Hence about 72 hours elapsed between the end of treat-
ment and the post-test of originality.

The decision to present a part of each treatment on successive days
was talen to simulate normal school procedure where subject content is
usually presented under spaced rather than massed time conditions.
Similarly, the decision to test three days after completing the treat-
ments was determined bty two considerations.

According to Berlyne (1965, pp. 325-6), at least one day must be
allowed between treatment and post-testing if the conclusions one draws
are to be related to learning rather than the production of temporary
sets. This seems to have been the basis for one of Maltzman's experiments
(Maltzman et al., 1960, Fxperiment #5) in which he allowed 24 hours to
elapse before testing to see whether the training had resulted in learning
as reflected by '"some degree of permanence'. Allowing three days to
elapse in the present study thus permitted the question of whether or not

learning had occurred to be answered. Conversely, the time interval permits

1. Although the author's involvement in presenting all treatments may
raise suspicions of experimental tias and thus confounding of results,
it seemed to the author that, on the basis of his prediction that each
treatment would be effective but that this effectiveness would vary
according to the present potential of each pupil in the sample, such
suspicion could be faced. Thus, for the author consciously to favour
one treatment over another seemed tantamount to invalidating two of
his hypothesis at the outset at quite a considerable cost in terms of
time and effort.
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us to say whether or not the experimental treatments selected for study

were effective.

In brief, the experimental design involves the following variables:

1. Dependent variable

2. Independent variahles

3. Confounding variables

Experimental Treatments

measured post-test verbal originality

non-verbal intelligence
verbal intelligence
pre-treatment originality
ideational fluency
experimental treatments

time intervals between lessons, and
between lessons and post-treatment
testing during which subjects were
"uncontrolled".

the untreated control groups who had
less experience with the experimenter
thar the experimental group.

a possible halo effect due to exper-
imental groups receiving unusual
treatment in school and then being
re-tested ty the experimenter.
possibility of increased measured
originality in all groups in post-
testing due to effectiveness of
treatments in eliminating some of

the tendency to give common responses
amongst the experimental group proto-
cols,

a marker variable due to diminishing
interest as the marking progresses.
The markers gave of their time freely
because they thought the work sounded
interesting. Without monetary reward,
however, they soon began to find their
duties tedious.

One group from each location received the treatment labelled practice (P).

The main determinant in selecting exercises was to maintain interest by

providing a variety of relatively unusual open-ended questions for the group
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to work on individually. Nevertheless, it was felt to be of importance
to focus some attention on the habit of overlooking the obvious. To
point this out, a right-answer problem using geometric figures or designs
was used in each of the first three sessions. Also, to give the students
receiving the treatment some idea of the purpose of the exercises, they
were asked to select and indicate what they considered their best, or
most interesting answer to various problems. (For details of exercises
used, see Appendix A). All questions were presented verbally by the author.
The sessions consisted primarily of individual effort on the part of the
pupils.

Another group from each location received the extraction (F) treatment.
The major aim of this procedure was to have each group examine ideas and
intellectual operations bv first individually considering a problem, and
then comparing individual solutions, with those of the group. While attempts
were made to have the groups extract standards and rules which might be
used to evaluate ideas and produce them, the difficulty of doing this
in the treatment time allotted was recognized. Therefore, the immediate
aim of the treatment was restricted to having the "groups'" discuss certain
aspects of thinking and thoughts in the hope that greater implicit under-
standing would result of the criteria which exist for governing thinking.
(See Appendix B for details of exercises used). An attempt was made by
the experimenter to conduct the sessions, after the initiating problem had
been set, in a non-directive manner. Activity was centered in the group,

and the experimenter refrained from stating the main point of each exercise.
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The third treatment consisted primarily of teacher-presented infor-
mation concerning blocks to thinking, and guides to effective thinking
of an imaginative kind. The latter portion of the third session and the
whole of the fourth consisted of the participating groups attempting to
apply certain operations put forward by the author as positive, general-
izable mental processes leading to divergent thinking. The operations
"taught" were borrowed from Torrance (1962) and were called: magnification,
minimizing, adding, subtracting, multiplying, dividing, substituting and
regrouping. (For details, see Appendix C). The role of the experimenter
in this condition was very directive, and the pupils were, relative to

the other treatments, passive and docile.

Statistical Analyses

The increase in performance on measures of originality was initially
tested by the calculation for each treatment group of means and standard
deviations. A comparison of means by analysis of variance followed.

To determine whether differences tetween pre- and post-treatment
test performances were a function of certain individual differences, a
stepwise regression analysis and an analysis of variance was conducted
for each test group.

A treatment (4) by starting level of originality (3) analysis of
covarilance was done to determine whether the treatments had a differential
effect on subjects according to their initial level of originality. Approx-
imately the top quarter and the bottom quarter, according to pre-treatment

measures of originality, were selected as the high and low group respect-
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ively. The remainder was used as the average group. The covariates
used were verbal and non-verbal I.0. scores, and pre~treatment ideational
fluency scores.

Two sets of analyses were performed for each hypothesis. This was
done since there were two sets of tests used (Consequences and Seeing
Problems) in pre-testing and post-testing. Although it was assumed that
much of what they measured would be common to each, differences of unknown
magnitude could also be expected. Until these were determined, it seemed

prudent not to assume additivity for the purpose of the present study.



CHAPTER V

RESULTS

HYPOTHESIS I

The first hypothesis was that performance on measures of originality
could be increased by various training treatments labelled Practice (P),
Extraction (E), and Teaching (T) compared to a control (C) group.

Table II shows the results on the pre~treatmert and post-treatment
measures of originality for each of Consequences and Seeing Problems. The
post~treatment originality scores are clearly higher for all groups on
each measuring instrument. Powever, the increase in scores by the control
group on Consequences is of the same order as that by the other experimental
groups. This suggests either that a test-retest treatment was as effective
as the more elahorate treatments, or that the results using Consequences
were not significant. The latter explanation seems to be the case. On
Seeing Problems, the treatment groups obviously improved much more than the
control groups.1 A discussion of the differences on the two measuring
instruments is postponed until the next chapter.

It seems that originality as defined in this study and as measured by

using instruments such as were used can be increased. What is surprising

1. It should be noted that whereas the S.D. of the control group varicd
slightly on the two instruments, those of the treatment groups increased
in 5 of 6 cases, the only exception being (P) on Consequences.
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MFANS AND STANDARD DFVIATIONS FOR VERBAL I.0.
PRE-TRFATMENT IDEATIONAL FLUENCY

TREATMENT ORIGINALITY (POST-0) BY
THE TOTAL SAMPLE (ToSa), FOR CONSE

TABLE II

(VI0), NON-VERBAL I.0. (WVI10),
(IdF1) AND ORIGINALITY (Pre 0), AND POST-
TREATMFNT (P,F,T AND C), A COMBINATION OF
OUENCES (Consq) AND SEEING PROBLEMS (SePro).

P F T C ToSa
Test Variable Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D.
VIO 113.10 11.07 112.13 12.28 111.08 11.85 110.74 13.41 111.79 12.20
NVIQ 109.12 15.07 112.92 11.87 111.54 12.14 110.84 13.1¢ 111.12 13.31
Consqu. IdF1 11.54 4.95 11.20 4.45 10.96 4.05 10.67 4.19 11.11 4.45
PreO 12.58 10.03 12.23 R.47 10.53 7.86 10.60 8.43 11.51 8.79
Post O 17.01 10.24 16.52 10.67 15.05 11.15 14.70 8.44 15.85 10.26
Post-pre O 4.43 10.55 4.29 9,03 4.53 10.64 4,10 10.34 4.34 10,38
Se Pro IdF1 14.05 4,68 13.04 5.00 14.47 5.14 15.07 5.23 14.13 5.06
Pre O 11.95 8.45 10.26 7.78 11.59 7.98 12.51 8.80 11.55 8.28
Post O 21.09 11.05 18.60 9.78 17.77 10.45 16.16 9.96 18.47 10.48
Post-Pre O 9.14 11.01 8.34 10.73 6.18 11.75 3.65 10.51 6.92 11.23
N 92 93 93 81 359
Consequences Seeing Problems
Total MS as F P MS af F P
Cron . 107.79 358 126,21 358
wnnow 3.04 3 0.028 0.9932 523.96 3 4.26 0.006
. 108.66 355 122.86 355
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is that even repeated testing after a period of time seems to result in
some improvement. Whatever type of originality is teing measured by
Seeing Problems, compared to the control group, it is improved much more
by the experimental treatments used in this study.

The first hypbthesis thus seems unconfirmed when Consequences is

the measuring instrument used, and confirmed when Seeing Problems is used.

HYPOTHESIS 11

The second hypothesis was that increased performance on measures of
originality would be a function of individual differences such as pre-
treatment originality and ideational fluency, and of verbal and non-verbal
intelligence.

Table III summarizes the amount of variance accounted for by each
variable in a regression aralysis. In general, pre-treatment ideational
fluency and originality seem to account for most of the variance in the
post-treatment scores on both Conseauences and Seeing Problems. The only
exception to this is on Conseauences with the (C) group.

Table IV shows the results of the analysis of variance for each
measuring instrument used after the stepwise multiple regression analysis.
In all cases, a significant amount of variance can be accounted for by
the use of the specified factors. Before examining the differing and
group-specific contributions of each variable, it should be noted that
these variables generally all contribute to the specifications of variance
when performance is measured with Consequences (i.e. 6 or 7 variables) but

that fewer contribute with those scores derived from Seeing Problems. It
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TABLE II1

PERCENT OF VARIANCF ACCOUNTED FOR BY VARIABLES
IN STFPWISE REGRESSION ANALYSIS

Test Group

Sex DND City vVIo Non VIO IdF1 Pre 0 REO* P
Consequences
Practice 92 0.5 4.2 0.4 0.8 27.8 1.4 35.1 .000001
Extraction 93 2.3 0.5 0.4 3.4 0.4 0.9 22.8 30.7 .00004
Teaching 93 0.5 1.3 3.4 5.9 0.6 17.3 29.0 .00004
Control 81 1.6 3.0 1.4 1.3 13.0 3.0 23.3 .002
Total 359
Seeing Problems
Practice 92 0.7 2.2 2.6 15.0 20.6 . 0004
Extraction 93 0.8 2.3 1.7 7.2 12.0 .02
Teaching 93 0.7 9,8 10.5 .007
Control 81 0.8 1.9 17.1 4.1 23.9 .0003
Total 359

*Squared multiple correlation produced by using all seven variables,
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TABLE IV

ANALYSIS OF VARIANCE OF STEPWISE REGRESSION ANALYSIS
FOR POST-TRFATMENT ORIGINALTITY SCORFS

Test Group df F Prob RSQ
Consequences P 6,85 7.99 . 000001 .351
F 7,85 5.39 . 000039 .307
T 6,86 5.85 .000038 .290
o 6,75 3.79 .0024 .233
Seeing Problems P 4,87 5.65 00044 . 206
F 4,88 3.009 .022 .120
T 2,90 5.271 . 0068 .105
C 4,77 6.037 . 00028 .239
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appears that, in this experiment, despite the similar method of measuring
originality with the two instruments, performance on each is dependent in
different ways on different factors.

Although experimental curiosity was the only reason for including
sex and 2 locations as variables in this analysis, it happens that in
several cases, although accounting for only a bit more of the variance
than more theoretically relevant variables, these variables account for
more variance in post-originality scores than do the main variables of
ideational fluency and originalitv. On scores from Consequences, sex is
more important than pre-originality once, and pre-ideational fluency twice.
Being in the City portion of the total sample is more important than pre-
ideational fluency and pre-originality one time each. Being in the DND
portion is more important than pre-originality twice, and pre-ideational
fluency once. On scores from Seeing Problems, the importance of these
three marker variables seems less but still noteworthy. Thus sex exceeds
pre-ideational fluency once and pre-originality once. Indlusion in the

DND portion exceeds pre-ideational fluency once.

HYPOTHESIS III

This hypothesis states that an interaction between starting level of
originality and treatment received would occur.

The results of the analyses of covariance contained in Table V indi-
cate that this hvpothesis was not confirmed. They indicate that, as seen

earlier, the treatment effects were non-significant for Consequences but

1. These results could be due to the tvpe of stepwise analysis used which
progresses from the largest to the smallest correlation between the

dependent and independent variables.
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TABLF V

TWO-WAY ANALYSFES OF COVARIANCF OF CONSFEOUENCFS AND SFEING PROBLEM SCORFS
(TRFATMENTS X STARTING LEVEL OF ORIGINALITY) USING VERBAL AND NON-VFRBAL
1.0., AND PRF-TREATMENT IDEATIONAL FLUFNCY AS COVARIATES.

Consequences

Source D.F. M.S. F. Prob. Decision
Treatment 3 64.30 0.76 0.52 n.s.
Levels 2 192.10 2.28 0.10 n.s.
Treatments x Levels 6 104.69 1.24 0.28 n.s.
Verbal I1.0. 1 378.45 4.49 0.03 sig.
Non-Verbal 1.0. 1 135.70 1.61 0.21 n.s.
Ideational Fluency 1 1141.60 13.54 0.0003 sig.
Error 344 34.31
Seeing Problems
Treatment 3 369.76 3.R81 0.0 sig.
Levels 2 431.70 4.45 0.01 sig.
Treatments x levels 6 72.38 0.75 0.61 n.s.
Verbal I.0Q. )| 64.18 0.66 0.42 n.s.
Non-Verbal 1.0, 1 16.06 0.17 0.68 n.s.
Ideational Fluency 1 1246.55 12.84 0.0004 sig.
Error 344 97.09
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significant for Seeing Problems. Whilé there are significant differences
between the levels on Seeing Problems, the differences on Consequences
approach significance (.10) but fail to achieve it. However, the inter-
action with both measures fails even to approach significance.

The most powerful covariate on both tests is pre-treatment ideational
fluency. It seems to account for a great deal of the variance which would
normally be considered a part of the post-treatment originality scores.

Verbal intelligence seems to play some role in the results obtained
with Consequences. As indicated earlier, it seems to be an important
functional aspect of the explanation of some of the results obtained.

In view of the varying results of the test for this hypothesis, the
data was scrutinized more closely. Tables VI to IX contain the descriptive
statistics for such an examination. Table VI, with the combined treatment
groups (W) by level ranging from post-originality means of 21.97 to 16.17
to 10.02, at first glance would seem to have a main effect for levels of
originality. The results there compare well, superficially, with those
of the (W) group on Seeing Problems (Table VII) where the means range from
22.88 to 19.56 to 14.96. These mean differences are significant in both
cases at beyond the .001 level when the influence of the covariates is ignored.

Looking at the columns for verbal I.0. and ideational fluency in these
same tables, we find an I.0. range for W on Consequences of 116.45 to 106.11
with the comparable I.0. range of 113.70 to 110.14 for Seeing Problems, and
an ideational fluency range on Consequences of 15.39 to 7.34, and on Seeing

Problems of 17.30 to 10.72. Although the ranges are roughly equivalent for
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TABLE VI

MEANS AND STANDARD DEVIATIONS BY PRE-TREATMENT LEVEL OF ORIGINALITY (HIGH,
AVERAGE, LOW), TREATMENT (P,E,T, AND C), AND A SAMPLE CONSISTING OF ALL
SUBJECTS IN THE FIRST THREE TREATMENT SAMPLES (W) FOR CONSEOUENCES.

Level Sample N VIO NVIO IdF1 Pre O Post O
X S.D. X S.D. X S.D. X S.D. X S.D.

Hi w 69 116.45 10.04 113.81 14.75 15.39  4.17 24,14 6.35 21.97 12.63
Hi P 26 114.62 10.53 109.42 17.47 16.58 3.76 26.04 6.93 21.77 10.79
Hi F 21 118.00 10.06 118.57 11.72 15.10  4.11 24.33 6.81 23.24 13.18
Hi T 22 117.14 9.53 114.45 12.78 14.27  4.48 21.73 4.31 21.00 14.48
Hi c 15 117.20 8.01 114.80 9.94 15.6¢ 2.95 23.53 8.69 16.20 10.38
Av w 145 112.67 11.36 111.84 12,27 10.97  3.34 10.17 3.74 16.17 9.48
Av P 47 113.00 10.7¢ 109.60 15.07 10.83  2.99 9.53 3.63 17.32 9.46
Av E 56 112.41 12.72 112.87 10.51 11.14 3.68 10.64 3.74 15.52 9.15
Av T 42 112.64 10.31 112.98 10.82 10.90 3.31 10.26 13.85 15.74 10.01
Av c 48 110.94 14.02 112.10 13.35 10.40 3.25 9.75 3.74 15.67 7.68
Lo W 64 106.11 12.25 106.94 12.75 7.34 3.29 2.06 1,64 10.02 7.31
Lo P 19 111.26 13.00 107.53 12.39 6.42  4.15 1.68 1.63 9.74 7.54
Lo E 16 103.44 8.84 105.69 13.61 6.31 2.02 1.87 1.67 11.19 7.95
Lo T 29 104.21 12.69 107.24 12.92 8.52 2.90 2.41 1.62 9.55 6.98
Lo c 18 105.67 13.94 104.83 14.03 7.39 3.88 2.44 4.36 11.50 8.27
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MEANS AND STANDARD DEVIATIONS BY PRE

TABLF. VII

(RIGH, AVERAGE, AND LOW), TREATMFNT

SISTING OF ALL SUBJFCTS IN THE FIRST

SEEING PROBLEMS

—TRFATMENT LEVEL OF ORIGINALITY
(P,E,T AND C), AND A SAMPLE CON-
THREE TREATMENT SAMPLES FOR

Level Sample N VIO NVIQ Id¥1 Pre O Post O
X S.D. X S.D. X S.D. X S.D. X S.D.
Hi W 64 113.70 10.30 109.92 12.93 17.30 4.12 22.89 5.92 22.88 12.30
Bi P 26 114.46 12.99 106.38 15.12 17.85 4.14 22,61 6.36 26.81 13.41
Hi E 18 111.61 9.60 111.39 10.49 16.94 3.95 22.83 5.14 21.28 9.32
Hi T 20 114.60 6.42 113.20 11.18 16.90 4.36 23.30 6.22 19.20 12.22
Hi C 22 110.14 13.02 111.91 13.60 17.59 3.58 23.18 7.11 19.64 10.26
Av w 143 112.35 11.43 111.68 13.nm 12,87 4.47 10.52 3.12 19.56 9.37
Av P 44 112.39 9.91 109.36 14.69 13.02 4.12 10.41 3.13 20.86 8.98
Av E 45 112,64 10.88 113.22 11.68 13,13 4.35 10.51 2.86 19.73 10.47
Av T 54 112.07 13.11 112,28 12.58 15.19 4.59 10.61 3.36 18.35 8.71
Av C 42 11.12 11.45 111.19 12.58 15.55 4.82 11,02 3.38 l6.69 9.31
Lo w 71 110.14 13.56 111.39 13.98 10.72 4.69 2.28 1.717 14,96 9.77
Lo P 22 112.91 11.4¢ 111.86 16.25 11.64 3.82 2.41 1.79 14,96 8.55
Lo E 30 111,67 15.79 113.40 13.37 10.57 5.15 2.33 1.77 15.30 8.46
Lo T 1 104.53 10.66 107.68 11.96 9.89 4.90 2,05 1.84 14.63 13.04
Lo c 17 111.47 18.66 109.29 15.04 10.94 5.89 3.12 5.91 10.94 9.76




- 43 -

ideational fluency,  'the range is considerably greater for I.0., when the
groups are divided on the basis of their scores on Consequences.
Looking at Tables VIII and IX, the reasons for the differences

between the post-treatment results on the two instruments is apparent.
Whereas with Consequences, there are significant correlations between
verbal I.0. and post-treatment originality in 7 out of 15 possibilities,
.the comparable results with Seeine Problems is 0 out of 15. With ideational
fluency, the results are again 7 out of 15 for Consequences compared to

4 out of 15 for Seeing Problems. Thus when the influence of these variables
is controlled, the result for Consequences is to remove a major portion

of the differences hetween levels and between treatments., Since the
relationships are much weaker between the covariates and the criterion

with Seeing Problems, the results, after controlling statistically for
ideational fluency and verbal I1.0., are that main effects remain statis-
tically significant for treatments and levels,

An inspection of the data of Table VII indicates that in general,

all training treatments produced significanrt gains with the Low groups.
There were no differences between the effects of the treatments at that
level. With the PFigh groups, the practice treatment was the only one which
was clearly superior. Four of the five post minus pre-treatment comparisons
are lover. In the Average groups, the practice treatment was slightly
superior to the extraction treatment which was slightly superior to the

teaching treatment. The first two treatments are superior to the control

group.
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TABLE VIII

SIGNIFICANT CORRFLATIONS AMONG VERBAL I1.Q. (1), NON-VFRBAL I.Q. 2),
PRE-TREATMENT IDFATIONAL FLUENCY (3), PRE-TREATMENT ORIGINALITY 4)
AND POST-TRFATMENT ORIGINALITY (5) ACCORDING TO SAMPLES BASFD UPON
HIGH, AVERAGF AND LOW SCORFS ON CONSFOUENCES

Level Sample N R12 R13 R14 R15 R23 R24 R25 R34 R35 R45
HL w 69 LA48% Al .30 .50% .40%
HL P 26 49% 49% .41 LE* .48% .38%
HL E 21 S57% 43% .64%
Hi T 22 .51% AR .68%

i C 15 4% 62%

Av W 145 4L8% .31% L22% J31% .19 .20 .38% 21% .2C
Av P 47 Al .29 .34 .38% .29 .28
Av E 56 .S51% .29 .29 A3 .33%

Av T 42 1% 2% .34 .37 .31 .33

Av C 48 76% 39% . 34% 4L8% Ao

Lo W 64 64% .37% .28 .29 .31
lo P 19 57% .58% .50 .49 49

Lo E 16 79% .63% .50 A7 .49

Lo T 29 68% .37

Lo C 18 64% 47 .70%

"W'" represents a combination of samples from treatments 1, 2 and 3.
* indicates significance beyond the .01 level.

Other numbers indicate significance bevond the .05 level.
.
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TABLE IX

SIGNIFICANT CORRELATIONS AMONG VFRBAL I.Q. (1), NON-VERBAL I.0. (2),
PRE-TREATMENT IDEATIONAL FLUENCY (3), PRE-TREATMENT ORIGINALITY (4),
POST-TRFATMENT ORIGINALITY AND, ACCORDING TO SAMPLES BASED UPON HIGH,

AVERAGE AND LOW SCORES ON SEEING PROBLFMS.

Level Sample N R12 R13 R14 R15 R23 R24 R25 R34 R35 R4S
Hi W 64 .32% .36% L27%
Hi P 26
Hi F 18 .49
HL T 20 .42 42
HL C 22 J74%
Av W 143 .55% .18 .31% .26%
Av P 44 AL -.30
Av F 45 .54%
Av T 54 .66* 43% .28 .38%
Av C 42 .60% .30 .30 .52%
Lo W 71 .68% .30% .30
Lo P 22 .55%
lo T 19 L68% 42 .55% 42
lo F 30 L77% .36 .36
Lo C .85% .56 L67% .56

"W" represents a combination of

samples from treatments 1, 2 and 3.

* indicates significance beyond the .01 level.

other numbers indicate significance beyond the .05 level.
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By levels, both the Highs and the Averages were superior to the Lows
although the Highs are not superior to the Averages in post-treatment
originality.

As a further test of the second hypothesis, a series of stepwise
regression analyses were performed on the results arranged according to
treatments and levels of pre-treatment originality. Tatle X summarizes
the results obtained. These reveal that, where the independent variables
are verbal and non-verbal I.0. and pre-treatment ideational fluency and
originality, it is easier to account for a significant amount of post-~-
treatment originality when Consequences is used as the measure than when
Seeing Problems is used. However, even with Consequences, the results
are not particularly strong. Out of 12 possible significant regressions,
only 4 reach a level of significance of .05 or better, and only 9 reach
a level of significénce of .25 or better. The post-treatment multiple
correlations with the Average group are the only ones which seem to
approach consistently significant results.

In the Seeing Problems results, the control group samples produced
2 of the three significant results. None of the Pigh group results seem
predictable with those independent variables used. Appendix E contains

further results.



TABLE X

ANALYSIS OF VARIANCE OF STEPWISE MULTIPLF REGRESSION ANALYSIS FOR POST-TREATMENT ORIGINALITY SCORES ON

OOmeocnznmmbzuwmmmznvxowﬁMZmbwwbznmc BY PRE-TREATMENT LFVELS OF ORIGINALITY (HIGH, AVERAGE, LOW)
AND TREATMENTS (P, E, T AND C).
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Test Level Group dF F Prob. Multiple R*
Consequences Hi P 4,21 2.508 .10 .569
Hi E 3,17 4,727 .05 .674
Hi T 4,17 1.724 .25 .537
Hi c 2,12 1.333 426
Av P 4,42 2.106 .10 .409
Av E 4,51 2.618 .05 .413
Av T 3,38 2.618 .05 .429
Av C 4,43 4£.122 .01 .527
Lo P 4,14 2.106 .10 642
Lo E 4,11 2.309 .25 .676€
Lo T 3,25 n.721 .282
Lo c 4,13 0.845 454
Seeing Hi P 4,21 0.926 .387
Problems Hi F 4,13 0.400 .331
Ri T 2,17 0.974 321
Hi C 4,17 0.126 170
Av P 4,39 1.148 .325
Av F 3,41 1.022 264
Av T 4,49 3.015 .05 444
Av c 4,37 5.417 .01 .608
Lo P 3,18 1.123 .397
Lo E 4,25 1.071 .383
Lo T 3,15 0.411 .276
Lo c 4,12 3.64 .05 .740

* Multiple correlation produced by using verbal and non-verbal I.Q. and pre-treatment ideational
fluency and originality.



CHAPTER VI

DISCUSSION

The results raise more problems than they solve. While providing
evidence that training treatments reflecting concentrated use of fairly
common teaching techniques can lead to increased performance on measures
of originality used 72 hours after the treatments were ended, they call
for qualifying comments concerning measuring instruments to be used,
initial level of originality, individual differences, and the very struc-
ture of originality. The experimental failure to discriminate between
treatments reflects in a sense the review of programs by Edwards (1967)
which revealed that, while many treatments can enhance "creative" problem-
solving, which elements contribute the most is still unknown. Perhaps
it is too soon to say so, but it may be that any technique, even a test-
retest one, which provides the opporturity to engage in divergent thinking
will result in some increase in originality. Certainly, the present study
sheds little light on the relative effectiveness of various techniques
while providing partial support to the hypothesis that original verbal
performance can be increased.

One completely unexpected result was in the varying results with
the two measures of originality. The scoring system used depends primarily
on quantitative elements. The only qualitative element involved is whether
or not an answer is appropriate. Given that the decision has been
made, scores for ideational fluency and originality are derived quantitat-

ively by counting responses and rating their uncommonness. Unlike an
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instrument such as the RAT (Mednick, 1962) which requires unusual thinking
to arrive at a pre-determined answer, a scoring system like that used

here would seem validly useful with a variety of problems. The results
obtained strongly suggest, however, that there may be different kinds of
original thinking which have beer measured in this experiment.

Mackworth (1965) ard Hitt (19€5) both suggest a bifurcation in relation
to originality (Mackworth) and creativity (Hitt). Mackworth distinguishes
between the problem-solver and the problem-finder. The first is thought
to choose between existing sets of mental rules while the original problem-
finder is thought to detect the need for new rules based on a choice between
existing and expected programs. FHitt argues, rather more weakly, that the
systematic evaluation of ideas is at once complementary and essential to
original thinking. While this may be so in many instances, it would seem
irrelevant to the matter at hand where originality was measured numerically
rather than qualitatively.

Mackworth's scheme seems more pertinent. At present, Seeing Problems
is scored for conceptual foresight (cognition of semantic implications)
which is defined as the ability to anticipate the needs of or the consequences
of a situation (Cuilford and Hoepfner, 1966). It was formerly recognized
as a good marker for a factor known as 'sensitivity to problems'. The
marking system used generally with it is to count the number of appropriate
responses given. OQur present use of it is extended to score it for uncom-
monness as well as appropriateness. By doing so, we seem to have provided

some empirical support for Mackworth's speculations.
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At the same time that a different type of original thinking seems
to have been uncovered, the experiment suggests that it may be related
quite differently to variables such as I1.0. and ideational fluency.
Mednick (1962) is quite specific in relating fluency and creativity
defined as scores on the RAT. For him, there is a direct relationship
between the probabilitv of a creative solution and the number of ideas
or assoclations produced. Some support for this comes from Maltzman
(1963) who used the instructions: 'Write as long a story as you can in
10 minutes” to test the relationship between word fluency and judgments
of originality. He found it and suggested that it might be a useful
dependent variable in studies of variables influencing verbal originality.
While Mednick's RAT has led to results so discrepant that its value as
a measure of creativity is under serious question (cf. Dallas and Caler,
1970; Jacobson et al., 1968) and a more gentle one (Karlin, 1967), Maltz-
man and his statistical definition of originalitv seems to be a more
reliable source. Yet Clark and Mirels (1970), using Torrance tests, and
studying the effect of fluency on creativitv, comment upon the neglect of
fluency in such studies. All sources cited find fluency significantly
related to originality or creativity in their studies.

The present studv found significant correlations between pre-treatment
ideational fluency and originality on 10 of 15 coefficients and on 7 of 15
coefficients tetween pre-treatment ideational fluency and post-treatment
originality when Consequences was used, and samples were based on levels

and treatments (cf. Table VIII). The comparable figuresfor Seeing Problems
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are 5 of 15, and 4 of 15 (cf. Table IX). When the samples are based
only on treatments, the figures for Consequences are 4 out of 4 for

each comparison. For Seeing Problems, thev are 4 out of 4 for the

first and 3 out of 4 for the second. However, they are much lower

in all but one of the eipht cases. As we also saw in the previous
chapter ideational fluency is very strongly influential in post-treatment
originality scores derived from Consequences but not so much with Seeing
Problem scores.

Finally in this look at problem-finding originality are the differ-
ing relationships between I.0. and the scores from the two instruments.
By treatments only, Consequences has 14 significant relationships between
originality scores and T7.0.8 compared to 1 for Seeing Problems. Inter-
estingly, that one is r = -30 which suggests a most unusual relationship.

The lack of an interaction between levels of originality and treat-
ments for either instruments can be discussed in several ways. Firstly,
a hypothesis based more solidly on theoretical considerations might have
produced the results predicted. Our third hypothesis lacked this theoret-
ical derivation. Secondly, our hypothesis might have been correct but
because of the non-specific effects of our treatments, the expected
relationships failed to emerge. A replication might benefit consequently
from a less general but more rigorous set of treatments. Thirdly, our
lack of direct control of those cogﬁitive variables which we did include
in our study, plus the complete lack of consideration of personalogical

factors (Dallas and Gaier, 1970) may have resulted in confounding effects
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of which we are unaware. Anderson and Cropley (1966), for example,
present cogent arguments for a type of non-intellectual originality.

An alternative explanation is also supplied by Levy (1968). He suggests
that the effects of originality training may be understood as due to
changes in the person's criterion for an appropriate response rather

than to increases in the associative strength of response. It may have
happened in this study that the experimenter's main effect was to help
some of the students to define their roles with him in a different way
from pre~ to post-testings. This could partly explain the control group's
"growth" on Consequences. Data summarized in Appendix F indicates that

a positive view of the experimenter's presence in the classrooms was
generally held. A fifth possible explanation might be derived from the
literature on the self-fulfilling prophecy. Although the intention was
not to convey in any explicit way to the pupils that growth in originality
was the desired outcome, implicit hints might have been conveyed (cf.
Marwit and Marcia, 1967; Gordon and Durea, 1948; and Hurwitz and Jenkins,
1966). Finally, the work of Triandis et al (1963, 1965) suggests that
creativity of dyads seems to be a function of the creativity levels of

the partners. While it takes quite a leap of imagination to transpose
work done on dyads to groups of 30 or so, it is not necessarily improbable
that the heterogeneous talents of the various samples served both to
dampen and accelerate growth in a way so confounded to require specific

research on this topic alone.
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In conclusion, it might be appropriate to bring in two recent and
fundamental notes of caution. Dallas and Gaier (1970) remind us that
a test of originality is not "originality" just as a test of intelligence
is not "intelligence'". Barron (1969), in a similar vein, lists three
of the major objections raised by highly creative individuals regarding
"creative' tests used. The first is that the tests are too superficial
and in no sense do they engage the subject's deepest being, as creative
work in the real world certainly does. The second is that, because
they measure creatjve ability in fragments, as indeed factor analysts
take pains to do, they provide no opportunity for what has been called
"the integral quality of intellect" to manifest itself. Thirdly, "...short
and closely timed rests do violence to the very essence of the creative
process, which goes at its own pace, will not be hurried, is behaviorally
silent for long periods of time, and is easily aborted if someone is
always blowing a whistle on it" (p. 37). Despite these pessimistic notes,
if originality as we have measured it is deemed worth cultivating, and
if we have succeeded to the extent we have using the techniques described,
then perhaps this type of thinking can be increased even more when, unlike
in the present study, the purpose for using the techniques is made explicit

and the time spent using them is measured in hours instead of minutes.
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TEACHING OBJECTIVES - - PRACTICE TREATMENT

General

l. To expose pupils to divergent thinking situations.

2. To encourage pupils to do more divergent thinking.

3. To help pupils become more divergent thinkers.

4. To stimulate various types of actual classroom procedures.
Specific

1. To provide divergent thinking exercises related to the
general questions "what?", "why?", "in what ways?".
2. To permit pupils to use their divergent thinking abilities.
3. To provide practice in evaluating their responses.
4. To limit teacher participation to providing exercises
in a predetermined manner.
5. To restrict pupil participation as much as possible

to an individual basis.
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Practice

Some of you are probably wondering what my presence in your
classroom means. Let me try to explain briefly because I don't have too
much time.

Many people are saying that less time in school should be spent
memorizing facts and much more time should be spent teaching pupils to
think. However, education costs a great deal of money, and certain prob-
lems arise which must be answered before any great changes in curriculum
are introduced. For example: Can you people be taught to think, or is
this just¢ something you learn on your own? Can school time devoted to
learning to think really help you to become better thinkers? How should
that time be spent?

So far, most of the answers given to these questions consist
of talk based on opinion. The job that I've set myself is to answer some
of these problems more scientifically in a way much too elaborate to go
into at this time.

In order to do this research, I've asked for, and received the
school's cooperation. Now, I need yours.

What's in it for you? I really don't know. I do know for certain
that neither you nor your school progress will suffer. At the least, some
of you will think better and at the most, all of you will,

Also certain is that society and education will benefit by know-
ing for sure what does or doesn't work in this area of knowledge.

You are part of 360 grade 8 pupils taking part. That's a lot

of people. But let's get with it.
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All of you have indicated an ability to answer questions which
require many answers. However, like any other skill, this one should
improve with practice. Therefore, what I'm going to do for the next four
days with you 1s come in with a series of open-ended questions and give
you a chance to answer them. Are there any questions before we begin?

Here are a few rules which I must insist on. During the four

periods I spend with vou:

1. work independently and quietly.
2. railse your hand to ask questions.

3. when it's time to listen, listen attentively.

You will need 3 or 4 loose-leaf sheets. Please put your answers
down like this. (ILLUSTRATE ON BOARD) Toda;is set of exercises calls

for imagination and speedy work. Here's the first one.

1. List as many uses as you can for a tin can. (2 mins.)
2. Think of things which might provide you with comfort on a cold,

wintry day. (4 mins.)

3. How could you get across a mud puddle without getting muddy? (3 mins.)
4. Give reasons why you should stay on earth rather than go to the
moon? (4 mins.)
5. Give reasons why you should go to the moon rather than stay on
earth. (4 mins.)
6. (PASS OUT DIAGRAM OF SOUARES WITHIN SOUARES) Don't make any marks
on this diagram. Just count the number of squares which you see

there. (3 mins.)
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7. List some objects where you might find 1ife. (3 mins.)

8. What forms or ways does death take? (3 mins.)

9. How could you go about making new friends in a completely strange
place like the Amazon jungle? (4 mins.)

10. Go over all your answers to each problem but #6 and select your
best (A) and second best (B) answers given.

Session #2

Need one sheet of paper, a pen, and diagrams of triangles.

1. DISTRIBUTE DIAGRAMS. How many triangles can you find in this
figure? Record your answer. PAUSE. ILLUSTRATE.

2. Most of the animals with which we are familiar have two eyes.
Imagine an animal with five eyes. How could it make use of all
five eyes? (3-4 mins.)

3. List the best title you can think of for each of the following
situations. A good title is usually brief, arouses interest,
and gives an idea of what is to come.

(a) a television program about a space explorer who has
been left behind on a small planet. (1% mins.)
(b) a moving picture of a 13 year old girl who discovers
a new way to bake cakes and becomes famous. (1% mins.)
(c) a poem about the forest at the beginning of an autumn
day. (1% mins.)
(d) a book whose plot is concerned with the adventures of
a ten year old boy on a trip up the Amazon River. (1% mins.)

4. What forms does death take when it comes? (3 mins.)
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5. Write the numbers 1-10 in a column. SHOW. I will read the same
10 words to you a number of different times. I would like you to
write down quickly a different but associated word which each word
read suggests to you. ILLUSTRATE WITE CAN. READ WORDS AT RATE OF
1 PER 10 SECONDS, 4-5 TIMES.
l. summer 2. out 3. above 4. north 5. top 6. wet 7. up
8. long 9. big 10. front (from Maltzman, 1960).

6. Indicate the problem which you like the most, and the one you liked
the least. Also indicate in #2-5, those answers which please you
the most by v/ , or 0 in #5.

Session #3

Need a single sheet of paper and a pen.

1. PASS OUT -DOT DIAGRAM. Don't put anything on the diagram. Copy
the nine dots on your sheet of paper. Think about this problem,
and when you think you have a solution, try it. '"Without lifting
your pencil from the paper, draw 4 straight and connected lines
which will go through all nine dots, but through each dot only
once." (3-5 mins.) Explain the solution and the restrictions
which hampered their attempts.

2. PICTURES OF BUZZARD PASSED OUT.

(a) If this bird could only say one thing, what do you think that
would be? Put down as many alternatives as you can. (3-4 mins.)
(b) Write down some suitable titles for the picture.
Really use your imagination to make the titles as clever as

you can. (2-3 mins.)
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3. Write an imaginative little story entitled "The Lion That Couldn't

Roar." Work quickly because there are only minutes left.

AFTER #2, HAVE THE PUPILS INDICATE WHICH OF THEIR ANSWERS THEY CONSIDER

TO BE THE BEST IN THE SENSE OF THE UNUSUAL.

Session #4

1. What are some of my major problems? (2 mins.)

2. Choose one of your answers to #1. List facts you know about the
situation as it stands. (3 mins.)

3. Can, could or should I try to do something about it? (1 min,)

4. BHow or in what ways might I approach the problem? (3 mins,)

5. What really is the main problem that I'm concerned about? (2 mins.)

6. Why is it a major problem? (2 mins.)

7. What are some of the sub-problems involved here? (3 mins.)

8. What are the facts related to one of these problems? (3 mins.)

9. In what ways could I do something about solving this problem?
(4-5 mins.)

10. Select those ideas from #9 which seem to offer the best chance of
solving the problem, and develop a plan which might work using
these ideas. (5-10 mins.)

11. IF TIME IS NEEDED. Write some headlines which you'd most like to
see.

Write some headlines which you'd least like to see.

MAKE SOME GROUP-APPROPRIATE REMARKS IN CONCLUSION.
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TEACHING OBJECTIVES -  EXTRACTION TREATMENT

General

Specific

To expose pupils to divergent thinking situations.
To encourage pupils to do more divergent thinking.
To help pupils become more divergent thinkers.
To simulate various types of actual classroom

procedures.

To direct thinking toward divergent responses to the
general questions "what?", "why?", "in what ways?", by
providing multiple illustrations.

To direct the evaluation of the responses given.

To limit teacher participation to asking leading
questions directed towards specific objectives.

To so direct participation as to involve every member
of the group.

To make pupils aware of what is involved in divergent

thinking which makes it divergent.
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Extraction

Some of you are probably wondering what my presence in your
classroom means. Let me try to explain briefly because I don't have
too much time allotted to me.

Many people are saying that less time in school should be
spent memorizing facts and much more time should be spent teaching
pupils to think. However, education costs a great deal of money, and
certain problems arise which must be answered before any great changes
in curriculum are introduced. For example: Can you people be taught
to think, or is this just something you learn on your own? Can school
time devoted to learning to think really help you to become better
thinkers? How should that time be spent?

So far, most of the answers given to these questions consist
of talk based on opinion. The job that I've set myself is to answer some
of these problems more scientifically in a way much too elaborate to go
into at this time.

In order to do this research, I've asked for, and received the
school's cooperation. Now I need yours.

What's in it for you? I don't really know. I do know for
certain that neither you nor your school progress will suffer. At the
least, some of you will think better and at the most all of you will.

Also certain is that society and education will benefit by
knowing for sure what does or doesn't work in this aresof knowledge.

You are part of a total of 360 grade eight pupils directly

involved. That's a lot of people. But let's get with it.
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One big problem facing the thinker is to decide or to know
when his ideas are good, useful, interesting or new. You people have
all indicated an ability to deal with questions which have more than
one answer. However, if you could develop a set of standards to help
you decide when your thinking is good, you should be able to become
even better than you are now. Therefore, I'm going to come in for a
period per day for four days to give you a chance to develop such stand-
ards and some skill in applying them. Are there any questions before
we begin?

To help do this well, you might observe these rules:

1. Listen carefully to everything said in class, and

think hard.
2. VWhen answers are requested, answer often but briefly.

3. Raise your hand before speaking.

You will need a sheet of paper and a pen. Please do not

write anything on the sheet which I am now going to pass to you.

1. #1 on that sheet contains answers given to the question: List as
many uses for a Tin Can as possible. Select the 3 which you consider
to be the most unexpected or unusual.

DO A TALLY OF SELECTIONS. Do you agree with the choice of the
majority? Why? How about the choice of the minority? It is likely
that the "popular" choice is going to be the most unexpected or
unusual? Discuss.

2. #2 on that sheet contains answers given to the question: List as

many uses as possible for a WHAT. Write down 2 or 3 quesses. DO A



1.

plant pot
piggy bank
cups
sprinkler
cookie jar

hat

bomb

house for pet
shoe

candle holder

drums

ball

plpes
bowling pins
mirror

props
heater
popsicle maker
gloves

ear muffs

hit

run

pow~-wow

surrender

step back or aside

sit
talk
listen
sing
play
drink
dance

slingshot
explosives
prayers
dreaming
getting lost
hitch-hiking
buying ticket
volunteering
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2.

face
sun
clock
eye
ball

bucket
tunnel mouth
screw

jewel
compass

flower
money
pie
plate
light

record
ring
badge
clown
gun sight

walk to nearest residence
go to a garage

call a garage

wait for a car

borrow from yourself

house work
homework

read

listen to radio
listen to records
watch t.v.
phone friends
work on hobbies
sleep and eat
write letters
cry

glve advice
listen

get involved
imitate
sympathize
cry

laugh

walk away
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TALLY OF SELECTIONS. Which one suits the answer best? TALLY. The
answer is a "circle'. Do any of your guesses strike you as better,
and why?

A fairly common problem facing everyone is to have another person,
or group of persons, "attack" him. This may take the form of
scolding, teasing, punishing, ostracizing or pounding him. #3
suggests some solutions. List any others which you figure are not
contained in that list. TALLY. Are these really different from
those given, or are they just the same only using different words?
How? Why? When?

Which of the solutions in #4 to the problem "What could you do if,
while on the highway, you suddenly discovered that, all the nuts

on one wheel were missing?" do you think is the most imaginative?
TALLY. Why? How?

Hand in the mimeographed sheets. Now on the sheet of loose-leaf
that you have been working with, make a list of the characteristics

which you think any better-than-usual answer should have. COLLECT

AT END OF PERIOD.

Session #2

Need a sheet of paper, a pen, and diagrams of triangles.

Do #4 from Session #1.

This list contains things which could all be done at a

Since this is so, what makes answering hard when the question 1is

"did you have fun at the dance?". Jot down answers individually.
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RECORD SEVERAL EXAMPLES OF SOLUTION AND DISCUSS.

point: it's sometimes hard to determine an answer
because the question considers a broad area.
These are things you might do on a rainy afternoon when you're all
alone at home. Do they seem very exciting? TALLY. You spend a few
minutes trying to think of something better to do. EXAMPLES FROM
CLASS. DISCUSS.
point: new ideas require hard thinking which is
sometimes hard.
DISTRIBUTE TRIANGLES. WRITE NOTHING ON SHEETS. Count number of
triangles. Answer is ILLUSTRATE. Why did you stop count-
ing?
point: looking is not necessarily seeing. Best
answer sometimes requires a bit of extra
effort.
Think of the problems we've discussed and apply this thinking to
the drawing up of one list entitled "what is a good idea usually
like", and to another called "what is good thinking".

HAND IN SHEETS.

Session #3

Need a sheet of paper and a pen.

1.

When you have been asked a multi-answered question, your answers may
be interesting or dull. List some of the characteristics which you

think the most desirable answers should have. (3 mins.)
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LIST SOME AND DISCUSS THE MERITS OF THE SUGGESTIONS. KEEP OUT OF

IT EXCEPT AS MODERATOR.

Think hard of what thinking devices you use when answering such
questions, and list as many ways as you can which might be used
in answering such questions. (4 mins.)

LIST AND DISCUSS AS ABOVE.

Session #4

Why do we spend so many dollars on research? HANDS. TO DEVELOP

NEW IDEAS AND KNOWLEDGE.

Why do we have changing styles in cars and clothes? HANDS. NOVELTY
IS EXCITING AND PLEASING. SOME CHANGE IS DESIRABLE.

Why don't we study just one or two subjects in school? HANDS. NEED
DIVERSIFIED EXPERIENCE TO DEVFLOP FLEXIBILITY.

Why do you have to wait until you're 18 or 21 before being granted
such things as voting rights, legal responsibility, army joining
rights, etc. HANDS. NEED TIME TO ACCUMULATE NECESSARY KNOWLEGE.

What is the most essential part of a problem? HANDS. KNOW WHAT

THE PROBLEM IS.

MAKE SOME GROUP-APPROPRIATE REMARKS IN CONCLUSION.
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TEACHING OBJECTIVES -  TEACHING TREATMENT

General

Specific

To expose pupils to divergent thinking situationms.
To encourage pupils to do more divergent thinking.
To help pupils become more divergent thinkers.
To simulate various types of actual classroom

procedures.

To provide specific techniques to facilitate divergent
thinking based on simple arithmetical operations.

To encourage application of the techniques in evalua-
ting responses.

To have teacher do most of the explaining, illustrating
and formulating.

To let pupils engage in activity as they so desire.

To teach pupils to be more divergent in their thinking.
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Some of you are probably wondering what my presence in your
classroom means. Let me try to explain briefly because I don't have much
time allotted to me.

Many people are saying that less time in school should be spent
memorizing facts and much more time should be spent teaching pupils to
think. However, education costs a great deal of money, and certain prob-
lems arise which must be answered before any great changes in curriculum
are introduced. For example, can you people be taught to think, or is
this just something you learn on your own? Can school time devoted to
learning to think really help you to become better thinkers? How should
that time be spent?

So far, most of the answers given to these questions consist
of talk based on opinion. The job that I've set myself is to answer some
of these problems more scientifically in a way much too elaborate to go
into at this time.

In order to do this research, I've asked for, and received the
school's cooperation. Now I need yours.

What's in it for you? 1T don't really know. I do know for
certain that neither you nor your school progress will suffer. At the
least, some of you will think better and at the most, all of you will.

Also certain is that society and education will benefit by know-
ing for sure what does or doesn't work in this area of knowledge.

You are part of a total of 360 grade eight pupils directly
involved. That's a lot of people.

But let's get with it.



—84—

TEACHING

Session {1

Here are a few equations for your consideration:

1. No knowledge + 100% imagination = nothing very original
2. 100% knowledge + no imagination = nothing very original

3. Some knowledge + some imagination = possibility of something original

Can anyone provide examples of the first?, the second?, the
third? 1Is there anyone who doesn't understand the equations?

Imagination 1s taken as the ability to manipulate knowledge--to
see it differently than one usually would.

PASS OUT DIAGRAM OF SQUARES. Don't write anything on these
diagrams. How many squares are there in the diagram? TALLY. DISCUSS
RESULTS BRIEFLY AND APPLY TO EQUATIONS.

A useful rule to keep in mind is that there's always a better

way. For example, compare the cars and planes of the 1930's with those
of the 1960's. On the whole, the new ones are better than the old ones
were in every way.

One problem in producing "different" answers is the fear we
nearly all have of being criticized. 1In order to avoid criticism, we
criticize ourselves and our thoughts before we let others examine them,

In extreme cases, we criticize ourselves so thoroughly that we fail to

even express a single thought.
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However, there 1is an old saying that says there's a time and
place for everything. Perhaps, if your aim is to think of novel ideas,
the place for criticism is after you run out of ideas and not before.

In other words, why not wait until all the ideas you can dig up based
on your past knowledge are in before you sit in judgment of them?

For example, how many times have you been wrong when you said
that something,--like a party, a movie, a book, a picnic day, a friend,

a toy, or a game--was going to be good or bad? What happened in each
case was that you judged something BEFORE you had finished thinking about
it. ASK FOR A FEW EXAMPLES OF THIS FROM THEIR PERSONAL EXPERIENCE.

Of course, this happens to everyone. However, with some people,
it happens less often than with others. Scientists, artists, judges, and
inventors are all people who have taught themselves to check the facts,
ideas, and opinions about a problem before judging it good or bad.

That's right. They have taught themselves, or learned, to
postpone their judging until after they were through thinking of possible
solutions and recalling facts and ideas. When they do this, we say that
they are good, or fair, judges of the facts. Yet when they do as we often
do, leap to conclusions, we say they are bad or unfair judges of the facts.
EXAMPLES?

The way people think often becomes a habit. Too often, this think-
ing becomes un unfortunate habit. For example, they learn to think that
all problems have but one right solution and one right answer. They learn
to look for only that one. They become satisfied and stop thinking when

they have found one solution or answer that works by eliminating the problem.
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If they think too often in this way, they become what are known as con-
formists, or in teen-age terms, squares, zombies, or dead-beats. We know
them as people who will seldom try anything new, who never have a thought
of their own. You can't tell them anything because they won't listen.
You can't show them anything because they won't look. You can't get
through to them. HEADS DOWN ON YOUR DESK AND EYES CLOSED FOR A MINUTE

OR TWO. FOR YOUR OWN PRIVATF INFORMATION, THINK, AM I LIKE THAT MOST OF
THE TIME?

Fortunately for you and I and the way we live, history is
sprinkled with examples of people who weren't like that. They kept look-
ing for better ways by trying new ways and ideas. Because of them, we
live in houses instead of caves, igloos and tents. We can ride in cars,
trains, planes, and boats instead of walking or swimming. Instead of
dying at 30 years old from disease and malnutrition, we can live healthy
and nourished until our 70's. Even our clothes are due to man's dissatis-
faction with the bark and leaves of trees, and the skins and hides of
animals.

And of course, the world of entertainment has changed. Do you
think you would even have seen or heard the Beatles, Flvis Presley, or
Paul Anka, or had radio, television, records and movies if there hadn't
been people who wanted things done differently and were willing to give
their ideas a chance to be tried out before judging them? Again in teen-
age language, these were those whom we'd call "cool-cats", "live-ones",
or "real people”. They're the "swingers" who pick up the beat (what's
going on) and jazz it up (change or alter it) till it's like from nowhere

(out of this world or never been seen before).
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And how about you? Are you a square or a real people like
Mozart, Galileo, Pasteur, Edison, or the Beatles who all succeeded by
doing some things well but differemtly? So you say you're no Einstein.
So who is besides Einstein?!

Do you know what group of people is probably the most imagin-
ative of all groups you could assemble? The little pre-schoolers like
your neighbor's kids or your little brothers and sisters. To them, a
doll is a baby, a stick is a gun, rifle, horse, or spear. They can be
grown-up mothers, cowboys, nurses, teachers, Indians, or animals as the
mood moves them. When they run out of words, they make them up. My
boy calls me '"Bad", and calls his mother "Bummy'. Most of their sen-
tences start with Why?, How? Where? and What? They are loaded with
curiosity and spend their time satisfying it. And they probably learn
more in those first five years than they do in the rest of their lives.

And they're just a few years younger than you. Not so very
long ago, you were just like they are. Perhaps I can help you become
a little bit more like them with these lessons. And please don't say
"Heaven forbid!" We don't want you to be like them except to be more
curious about this world of ours. There are some things there that
you might like to change. There may even be a wish on your part to
change yourself.

It's true that there are many things both in yourself and
in your world that you're not interested in changing. There are also
a number of things that you couldn't change even if you did want to.

But you can change some of the thimgs in your world with just a little

effort.
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The keynote is not "Can you do 1t?"but "How can you do 1t?"

Let me illustrate this with a simple little problem. DISTRIBUTE
DIAGRAMS OF TELEPHONF DIAL. Please don't write anything on these diagrams.
On a separate sheet of paper fill in the following information. The dia-
gram represents a telephone dial. On Your paper please place the numbers
and letter which belong in each hole. PAUSE WHILF THEY TRY THIS. Although
you've looked at and used a dial on numerous occasions, you probably found
it impossible or difficult to sove this problem. Why?

There are probably many different reasons, but an important one
1s your habit of not looking at thinge but only for things. When you dial
433-1258, you look only for those numbers. You haven't developed the habit
of looking at a thing to see what it is really like. Instead, you merely
look at those parts of a thing which can solve your present problem. You
have closed your eves--and your mind--to the possibility that there may
be more to a thing than just the actual solution of your actual problem.

The lesson to be learned and the habit to be developed is to
REALLY LOOK AT A PROBLEM AND THE SOURCE OF YOUR PROBILFM. THEN, AFTER
THINKING HARD, DFCIDF WHAT IS USABLF.

Before summarizing this lesson, I'd like you to make a brief
list of what you consider were the most important ideas discussed. Just
spend a couple of minutes on this and then hand in your list with names

attached. 1In this way, I can see what ideas are getting across to you.

SUMMARY

1. For original thinking, you need a combination of knowledge

and imagination,
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2. There's always a better way.

3. Too much criticism too soon leads to unimaginative thinking.
4. Thinking can become a habit. Conformity.
5. The habit can be either good or bad.
6. Not long ago, you were overloaded with curiosity.
7. Change is possible. The question is not Can, but How
can you do 1it?

8. Learn to look at things instead of only for them.

Next day, we shall deal with the notion of a fresh pair of eyes

guided by an old set of questions.

Session #2

(WRITE: Give me the courage to change those things that
should be changed, the strength to accept those things
that should not be changed, and the wisdom to distinguish
between the two).

If such a prayer could be answered on behalf of everyone, we
would probably find ourselves alive in a heaven on earth. One aim of
these lessons is to help you to develop the "courage to change" not only
things, but, and much more important, yourself.

It may help you if you remember that nobody is ever perfect.
(ILLUSTRATE ON BOARD WHILE TALKING) Few of us are at either end of a
dimension which we could call ability, and which we could label from "0 to
100%". Rather, we all fall somewhere in between with some of us admittedly

closer to one or the other end than others.
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In the first lesson, we tried to explain that although you
were all more or less frightened about being different in your thinking
and actions, there were certain advantageous in being way out at some
times. We discussed one track thinking, conformity, "a real people",
suspended judgment, and the notion of looking at instead of looking for
things. It was suggested that before Jjudging or acting, you should look,
think, and then proceed with these. The idea is to do first things first.

Here are a few points which I noted from a textbook on thinking.
They deal with the favorable circumstance or aids, and blocks to original

individual thinking (Haefele, 1962).

Area Block Aid
Perceptual Important point seen as Ability to identify
obvious or trivial. Real important point.

problem in the situation
not even recognized.

Cultural Educated to use only the Ability to search for
given, and to achieve one useful material to pro-
answer. Thinking by rules vide alternate answers.
and cliches. Ability to break fixed

mental attitudes.

Emotional Tendency to conform. Over- Nonconformity.
motivation. Personal fears Fascination with
and phobias, Distrust of problems.

associates. Going with the
first idea you get.

(p. 159)

The main ideas I would like you to keep from this is that thinkers-to-be

share many problems, and second, there are ways of overcoming these in

part at least.

Let's examine the notion that "originality is simply a fresh

pair of eyes" in this 1lesson to see how that might help our thinking.
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1. SENSITIVITY TO PROBLEMS. A highly creative person is
one who tends to see problems where the ordinary person sees none. Hence,
Henry Ford agreed with many that cars were useful things. However, the
problem he saw and overcame involved the mass-production of cars so that
nearly everyone earning money could afford one. Florence Nightingale knew
what everybody else knew about the presence of sick and wounded people
in battles but she was the first to see the usefulness of women being
trained specially to care for them. 1In school, the creative pupil is not
the one who sees his job done once he has done his assignments. Instead,
he goes on to study in detail those things which interest him the most.

These people have all developed what is called constructive
discontent. This means that they weren't content to accept things as
they were but that they wanted to do something about changing them.

2. THE ART OF QUESTIONING. Asking the right questions often
helps to determine what kind of answers you'll get. Let's look briefly
at three types of questions.

(1) Fact-finding. What do I know about this? We often
ignore our knowledge because the question "sounds"
different and new, or too simple. Recall the square
and your problems with it.

(i11) Decision or Judgment. '"Can or Could or Should I...?"
This type of question calls for a "yes", "no","maybe"
answer. It tries to decide in what direction our ac-
tivities will go. For example: Could I pass without
studying?

If "yes" - stop studying

If "no" - continue studying
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If "maybe" - get more information about the
problem or continue as before.

(111) Creative. '"How or in what ways can I...?" This type
of question calls for 1deas. It tries to lead to the
discovery of the maximum number of ideas bearing on a
problem. Often when it is asked, people stop after
their first idea. However, even when an idea can
solve a problem, it needn't be a very good one. For
example, to the question, "How can we stop crime?",
the answer "Destroy all people" would work but it

probably wouldn't satisfy many people if applied.

What have we been saying? All questions involve facts. Start
with these, mix in some imaginative thinking, and...who knows? something
worthwhile may be the result,

3. TFACT-FINDING. Once you know that you have a problem, the
next step is gathering pertinent information about the problem-area. Can
you ever get "all" the facts? (PAUSE) Never. But one can try to get
as many as possible within the limits imposed by the situation. This may
involve a question of worth. How much is the solution worth 1s one question
too seldom asked. As a result, some people take hours on a problem which
merits mere minutes of their time, while others spend minutes where hours
seem called for. There's quite a difference between buying a car or house
and tuying a package of gur for example.

So how do you go about finding facts? Look at the problem. Try
to remember what you have learned about this type of difficulty. Think of

alternative information which might fit, and then solve it (maybe).
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4. DEFINITION OF THE PROBLEM. This is a crucial stage in
thinking. It very often happens that a problem well-defined is half
solved. For example, how many squares in the diagram? The crucial point
to consider is, what is a square? Once this is realized, the problem
is very easily solved.

How do we go about defining a problem? It's hard to say. How-

ever, here are some hints which might help.

(1) Do we want better mousetraps or fewer mice? Ask
the key question. For years, we have tried to trap
and kill coyotes, rats and mice. Result:-no very
great change. Recently, I read an account from the
U.S. which reported success in coyote control by
feeding them not poison but special hormone pills
which prevent reproduction. The result:-a rapidly
diminishing coyote population and a rapidly rising
rat and mouse population. Next: feed special hor-
mone pills to rats and mice to prevent their repro-
duction. Result: a lot of useless traps.

(11) Ask what else the problem could mean? "How to write
a letter" could become "How to communicate". This
leads to a much broader answer or at least possible
answer. The question "Why?'" leads to such things
as the elimination of mice. By focusing attention
on the purpose of the question being asked, you are

led to a pertinent answer.
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5. BREAKING DOWN THE PROBLFM is the next step. Often the
problem you are dealing with is much too broad. Break it down into sub-
problems. For example: '"How can I get more time out of the house at
night" is a big problem. An easier one to solve is "How can I get out
tonight'?

6. List ideas following the deferment-of-judgment principle
we discussed lasc day. That is, let the ideas flow until they stop. Then
look back and select the one which seems most likely to succeed.

Tomorrow, we'll go into details of how to get better ideas.

So far today, you've done a lot of listening, and, I trust,
thinking. To see how the lessons are going, would you please list briefly

the main points of the two lessons which stick out in your mind. (3 minutes)

SUMMARY OF SESSION 2

1. Be on the lookout for problems. Be sensitive to problems
by developing constructive discontent.

2. Practice asking questions.
"What?" leads to fact-finding.
"Can, Could, or Stiould I" lead to decision or judgment
for direction of action.

3. Find as many pertinent facts as time allows.

4. Define the problem by looking for the Main meaning of it.
"How'" leads to ideas for solving.
"Why'" leads to reason solution is desired.

5. Break the problem down into sub-problems.

6. List as many ideas as you can which bear on the problem.
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Session #3

Finish session #2 from bottom of page

We've now discussed some thinking habits and techniques for
attacking problems. Today, we shall consider how to go about getting
better ideas.

The number one complaint on the ordinary thinker's parade of
laments is "I can't think of anything'". Perhaps the expression is not
strange to you either. Yet the same people who say such things can easily
tell a good, pleasing, and interesting idea from a poor, unexciting dull
one. Among the things which this seems to suggest 1s that you've got "it"
up there someplace but you're having trouble getting it down. Let's see
how the following little example helps you to overcome this most serious
block to effective thinking.

For at least 8 years, you people have been becoming experts in
arithmetic. During this time, you have mastered certain simple, basic
intellectual operations. For the moment, let's just consider a few of

these in relation to a common little problem.

You start with 6 oranges. What, arithmetically, can you do with

them?
PRODUCT OPFRATION
1. You have 1007 magnified quantity
2. You have 1/2 a dozen minimized quantity
3. You have 8 oranges added a quantity
4. you have 4 oranges subtracted a quantity
5. you have 4 oranges and 2 apples substituted e.g. % + % = 6/12 + 3/12

6. you have 2 oranges divided a quantity
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PRODUCT OPERATION
7. you have 18 oranges multiplied a quantity
8. you have 1 + 2 + 3 oranges rearranged them

As you see, arithmetic at this level is simple. How about other problems?

Bow does this fit in?

MIMEOGRAPHED SHFFT WITH 9 SOUARES. TEESE ARF NUMRERFD, THFRE IS A LITTLE
SQUARE 1IN #1.

Perform each operation as I tell you, only change the square
around each time. Put a "rearranged' square in each cell of the table.

On the back of the sheet you have just been working on, summarize
the operations which you used in converting that square to something differ-
ent. Hand the sheets in.

Tomorrow, we'll examine the general application of these operations.

Session #4

Yesterday, we ended the lesson with a discussion of some oper-
ations with which you were already very familiar and which were offered as
the means of taking a gilant step towards more imaginative thinking. Today,
we are going to see how the ideas we've been tossing around actually work.
In a sense, we will be putting our theories to work.

Select one of the following situations which you think you'd like
to work on:

I feel that I'm doing rather poorly: at home

in school
socially

physically
personality-wise
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Strategy: Use a sheet of paper to jot down your ideas.

1.
2.
3.
4.

5.
6.
7.

What do I know about the situation?
Can, could, or should I try to do something about 1it?
In what ways?

Main Problem: What?
Why?

Sub-problems?
Facts?
Ideas? Refer to mimeographed sheets.

Choose those solutions which you think might succeed.

Do you think your solution i1s now better than the one you would have

arrived at had you not followed this procedure?

MAKE GROUP-APPROPRIATE REMARKS IN CONCLUSION,
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minimizing

Addition

Subtraction

Substitution

Multiplication

Division

Rearranging

Magnification

Minimizing

Addition

Subtraction

Substitution

Multiplication

Division
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INSTRUCTIONS TO THE EXAMINERS

If someone should ask, you are testing for school related abilities
and traits such as verbal power and intelligence. The measures are contri-
buting to a doctorate study being done from the University of Alberta.

The first tests given and their order should be:

1. Consequences (10 minutes)

2. Seeing Problems (6 minutes)

Proper timing of these tests is essential. Read the page of instruction
with the groups and answer questions as fully as you can without revealing
what specifically is being measured.

The following tests may be given in any order which the examiner
chooses. Each however must be completed at one sitting. The tests and their
time-taking requirements are:

1. Lorge-Thorndyke Verbal Intelligence 35 minutes

2. Lorge-Thorndyke Non-verbal Intelligence 35 minutes

The main requirement to otserve in giving any of these tests is
that of time. Since group comparisons are to be made from the results, it
is highly desirable that the time limits be strictly adhered to in all

sessions.

Thank you for your cooperation.
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TABLE El

Correlation Matrices for Practice Group

Consequences 1 2 3 4 5

1. Verbal Intelligence 1.000 429 .349 171 .307
2. Non-verbal Intelligence 1.c00 .227 .109 «250
3. Pre-ideational Fluency 1.000 .753 .528
4. Pre-originality 1.000 .459
5. Post-originality 1.000
Seeing Problems 1 2 3 4 5

1. Verbal Intelligence 1.000 429 -.040 -.012 .141
2. Non-verbal Intelligence 1.000 .074 -.126 .090
3. Pre-ideational Fluency 1.000 <554 .349
4. Pre-originality 1.000 .387
5. Post-originality 1.000

Correlations above .205 are significant beyond
the .05 level. Those above .267 are significant
beyond the .01 level.
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TABLE E2

Correlation Matrices for Extraction Groups

Consequences 1 2 3

4 5
1. Verbal Intelligence 1.000 .606 .467 .356 .342
2. Non-verbal Intelligence 1.000 .313 .273 .206
3. Pre-ideational Fluency 1.000 .661 .409
4. Pre-originality 1.000 .478
5. Post-originality 1.000
Seeing Problems 1 2 3 4 5
1. Verbal Intelligence 1.000 . 606 .194 .022 .058
2. Non-verbal Intelligence 1.000 .118 .001 .110
3. Pre-ideational Fluency 1.000 .487 .132
4. Pre-originality 1.000 .269
5. Post-originality 1.000

Correlations above .205 are significant beyond
the .05 level. Those above .267 are significant
beyond the .01 1level.
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TABLE E3

Correlation Matrices for Teaching Groups

Consequences 1 2 3 4 5

1. Verbal Intelligence 1.000 .641 +513 454 .405
2. Non-verbal Intelligence 1.000 .241 .288 .231
3. Pre-ideational Fluency 1.000 .631 .346
4. Pre-originality 1.000 416
5. Post-originality 1.000
Seeing Problems 1 2 3 4 5

1. Verbal Intelligence 1.000 .641 .310 .295 .151
2. Non-verbal Intelligence 1.000 .311 .211 .072
3. Pre-ideational Fluency 1.000 .516 .313
4. Pre-originality 1.000 .210
5. Post-originality 1.000

Correlations above ,205 are significant beyond
the .05 level. Those above .267 are significant
beyond the .01 level.
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Consequences 1
1. Verbal Intelligence 1.000
2. Non-verbal Hrnnwwwmuﬂnm

3. Pre-ideational Fluency

4. Pre-originality

5. Post-originality

Seeing Problems 1
1. Verbal Intelligence 1.000
2. Non-verbal Intelligence

3. Pre-ideational Fluency

4. Pre-originality

5. Post-originality

TABLE E4

745

1.000

.745

1.000

Correlation Matrices for Control Group

424
'gm

1.000

.259
.261

1.000

4 5
.315 <242
.278 .360
«725 .287

1.000 .249
1.000

4 5
401 .111
.091 .084
.486 .413

1.000 .378
1.000

Correlations above .217 are significant beyond

the .05 level.

Those above .283 are significant

beyond the .01 level.
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TABLE E5

Correlation Matrices for the Total Sample

Consequences ] 2 3 4 5

1. Verbal Intelligence 1.000 .586 .435 .318 .328
2. Non-verbal Intelligence 1.000 .270 .215 <245
3. Pre-ideational Fluency 1.000 .699 .405
4. Pre-originality 1.000 414
5. Post-originality 1.000
Seeing Problems 1 2 3 4 5

1. Verbal Intelligence 1.000 .586 .178 .078 121
2, Non-verbal Intelligence 1.000 174 .022 .075
3. Pre-ideational Fluency 1.000 .514 .279
4. Pre-originality 1.000 .300
5. Post-originality 1.000

Correlations above .103 are significant beyond the .05 level.
Those above .135 are significant beyond the .01 level.
Those above .172 are significant beyond the .00l level.
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TREATMENT EVALUATION OUESTIONNAIRE

Take a little piece of paper and record your answer to the following
questions. Do not put your name on the paper.

1. Do you think you learned anything about thinking during these
4 lessons? YES MAYBE NO

2. Did you find the lessons interesting? YES NO

3. 1If we were to do this again, would you have preferred MORE, FEWER,
SAME number of lessons?

4. Do you think that exactly the same material would have been taught
AS WELL, BETTER, POORER by some other teacher?

Answers by Location

Army City Rural Totals

1. Yes 53 58 42 153
Maybe 32 29 29 89

No 13 8 11 32

2. Yes 75 87 73 235
- No 23 8 8 39
3. More 46 75 47 168
Same 18 13 20 51
Fewer 34 7 14 55

4., Poorer 50 60 47 157
As Well 41 31 31 103

Better 7 4 3 14



1,

Yes
Maybe

Yes
No

More
Same
Fewer

Poorer
As Vell
Better
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Answers by Experimental Treatment Groups

Practice Pxtraction
45 55
28 29
18 6
76 76
15 14
52 49
16 21
23 20
54 45
33 40

4 5

Teaching

53
32
8

83
10

67
14
12

58
30

Totals

153
89
32

157
103
14



