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- ABSTRACT

The purpose of this study was td examine the relation-
ship between OVerinéluSiVelthinkihéiéhd”creéfiVity,’énd fo’ :
observe the effects of simultaneous sensory stimulation (SSS)
on these processes. The hypotheses were:s 1) subjects scoring
high on tests of creativity will also score high on‘tests of
overinclusive thinking.; 2) simultaneous sensory stimulation
will significantly increase post;test scores on creativity,
and 3) simultaneous sensory étimulation will significantly
increase post-test scores on overinclusiveness. The sample
consisted of fifty-fouriLakehead University students, haif"
males and half females. The subjects were randomly divided
1hto three groups of eighteen containing nine males and niﬁé'
females in eaéh group. Group 1, the experimental groupg' :
received SSS for fifteen minutes. Group 2, the quasi-experi-
- mental control group, received the same treatment as the
experimental but only for three minutes; and Group 3, the
control group, received neutral stimulation (NS) for fifteen
minutes. Subjects were tested both pre-’and.post-treatment
on the Goldstein-Scheerer Object Sorting Test (0.S.T.) for
overinclusiveness andvGuilford's Test of Consequences (G.T.C)
for Creativity . No evidence for a relatidnship'between

overinclusiveness and creativity was found. Also}‘SSS had



no significant effect on creativity. However, the findings
did show a partiai trend in the predicted direction. No
significant effect of SSS on overinclusive thinking was
found by parametric analysis, thdugh a non-parametric
analysis did indicaté that SSS had a significant effect on
increasing behavioral overinclusion. Thus, the third hypo-

thesis was partially supported.
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Creativity

Cfeativity has been a fashionable tobicvof inquiry among
psychologists for over twenty years. Yet, itrwes only in the
mid-sixties that psychologists begsn applying scientific.re-
search to the creative dimension of-the humanpotentiel.

Morgan (1953) listed 25 definitions of orestitity_which
he extracted from the_literature, _Mostrofrthesehdefinitions
imply that creativity inVOIVed the deVelopment of‘something 7
new and unique. Spearman (1931) had generated interest in this

area with his book, Creative Mind. There he defined creativity as

"the power of the human m1nd to create new content - by trans-
ferring relations and thereby generating new. correlates -
extends its sphere not only to representation in ideas, but
also to fully sensuous presentations"‘(p; 148). Ffeud"(1932)
suggested that'easy aocessibility of both primary and‘secondary
thought processes was an 1mportent feature of the original
thinker. Kris (1952) elaborated on this speculation tofpos-
tulate that the "effectively original person‘csn regfess teme
porarily, but could.rapidly'return to rationality, bringing
with him the primitive and fantastlc ‘modes of thought
characteristics of the primary processes."'This he called
"Regression in the service of the Ego." (cited from Dykes,
1972, p. 3). '
Later investigations of artist's and'ohildfen (e.g.,
Dudek, 1971, and 1975) Dudek (1971) inferred that the srtist
has a greater capacity to regress in;the service-of the‘ego

than the non artists. To regress in'thisfsense meansoto



retreat, or dive into earlier often repressed thoughts, smells,
feelings, experiences. sensatlons and to insert them into
the artifact one is working on. |

The Gestalt psychologists defined creativity as an action
that produces a new idea or insight through imaginatlon rather
than through_reason or logic. Thurstone (1962) similarly
assumed "that the creative act is characterized by the moment
of insight which is often preceded by nonverbalized prefocal
thinking,"” and that creative thlnklng "is normally followed by
implicit and deductlve thinking in testing the new 1dea
(p. 52). These early definltions tended to be unitary in nature
and they frequently indicated origins of creativity, such as
vitalism, emergentism, serendipity, culture, interpersonal
relations and personal. Barron (1969) believes that creative
jndividuals appear to be both sicker and healthier, psycholo-
gically, than people in generals or stated differently._they
are much nore troubled psychologically, but they also have far
greater resources with which %o deal with their troubles.

Psychologists such as Guilford (1967a), view creativity
as inherent in all persons, qnalitatively similar}at all levels,
and, therefore, their concern is with quantitati?e differences
relative'to the'general population norms. Otner researohers
such as Ghiselin (1958), have postulated two kinds'of creati-
vity34 creativity manifested:by those who devote their lives
to creative ends, and the creativity manifested by the general
populetion. Ghiselin's distinction jndicates a qualitative
difference between the general population and people in the

creative fields. (cited from Taylor and Getzel's, 1975, p. 2).



Roe (1953), states that, creativity in both artists and
scientists, does not come from any sudden inspiration invading
an idle mind and idle hands, but from the labor of a driven
person. - | '

Sihce there is a great diversity of interests and appro-
aches in the research of creativity, investigators have tried
to categorize creativity into various areas. Golann (1963)
proposed that most of the 1literature could be organized under
four basic emphases: products. process, measuremeﬁt and
personality. | , _

Dellas and Gaier: (19?0) similarly suggest that most .
economically the 1iterature on creativity can be classified
into four major areas: the nature and quality of the product
created; the actual expressicn of the creative acts and'the
continuing process daring the creations the hature of the
individual; and the environmental factors that tend to init-
iate and foster creativity. Mackinnon (1970) very aptly
stated that creativity,is a multifaceted phenomenon rather
than a theoretical concept to be precisely defined. One ad-
vantage of considering creativity in this way is that a com-
plex phenomenon'is analyzed into its distinguishable aspects
or facets. each of which is more manageable and more amenable
to research than is a global concept of creat1v1ty. »

Considered in this’mannerg according to Mackinnon (1970),
there are four major facets of creativitys (1) the creative
product, (2) the creative process, (3) the creative person,
and - (4) the creative situation.n g

The theory of creativity as propounded by Taylor (1972)



extends Mackinnon's areas into five fields of investigation.
These include the creative person, creative problem formulation,
creative precess; creative product, and the creati#e environ-
ment. . :
"Taylor (1972a) describes the creative person as trans-
aetive. creative problems as generic, creative processes as
involving transformations of perceptions and communications,
the resulting creative product as being generative, and finally
the environment which facilitates creativity as being stimu-
lating. | v
N, 0'Neill and G. 0'Neill (1974), in their book
Shifting Gears review the conditions for creativity. They
conclude that while most of the conditions for creativity re-
quire a suspension of control, an openess to the inner areas
of the self, the last and the most important is using our
wili to put what we have discovered into action -~ Jjust as
in the shiftlng gears it is not enough to focus and center
and make the decision. Without the commitment to action,

our creativity may never emerge.

Creativity and Stimulation

"Experimental efforts to stimulate creativity have been
made both in group and individual activities. The most com-
monly used techniques include Brainstorming (Osborn, 1963);
Synectics (Gordon, 1961); Creative problem solving (Pérnes.
1967); Stimulatlon induced by biofeedback techniques in
fa0111tating creativity (Green & Walters, 1971): and most



- directly throﬁgh the use of simultaneous sensory stimulation
(Taylor, 1972b).

But what constitutes a creative climate? What eonditions
stimulate creativity. Torrance (1967) suggested that a
situation should provide the following as important factors
in inbreasing a person's productivity, largely in an.educational
setting:s respect unusual qpestions,,respéct unusual ideas,‘shdw.
that ideas‘have value, provide opportunities and credit for
self-initiated learning, and allow performance to occur-With-
out constant threat of evaluation. Maddi.(1965) assumes an
opposing view and suggests that creativity will occur regard-
less of climate or setting. Sensory stimulation is ano ther
important variable related to facilitating creativity. Lud-
~wig (1971) points out that in contrast to fhe abundance of
research on sensory deprivation, research on senso¥y overload,
which appears to be the opposite is essentially_non-existent.
Taylor (1972a) found that exposuré to intensive SSS over a
short period of time can facilitate openess and creative
divergent production. Scﬁachtel (1959) has noted the impact
of sensory stimuli on the individual, and Mhrphy (1947) has
indicated the importance of sensory_stimulétion and enrichment
in providing impetus for creative growth. |

Taylor (1975) has made the following observationé:

The effects of sensory stimulation (Téylor
1970a, 1972a) can be contrasted with those
of sensory deprivation (Zubek, 1969) which
have been extensively studied. One of the
effects of a creative product is to produce
stimulation in the environment. Such motion
or stimulation produces an attraction or

novelty for others and facilitates their
creativity. Stimulation is not as necessary



for creative transactualization as trans-
action, generics, transformation and gen-
eration, but it facilitates these processes.
There are several reasons why transactuali-
zation occurs best in an environment which
is stimulating, First, it is easier to re-
design an environment that is in motion.
Second, such an environment alliows transfor-
mations to occur, and finally, stimulation
is congruent with change. (p. 316).

Studies by Taylor and Knapp (1971) and Taylor (1972b)
indicate that SSS did improve artistic abilities of schizo-
phrenics, and divergent thinking was increased for a normal
college group. |

Empirically, therefore, there is justification for '
thinking that SSS can enhance creativity, divergent thinking
and artistic production, and ean be an effective means of
inducing openess which is a very important aspect of crea-
tivity. Rogers (1961) describes openess as the opposite of
psychologieal defensiveness with each stimulus being freely
relayed through the nervous system without being distorted

by defensive processes.

Overinclusive thinking

_ The concept of overinclusive thinking is the oufgrowth‘
of studies in the field of schizophrenic thought discrdef,
and therefore, it has been seen as~a negative attribute by
many investigators (Cameron, 1938a, 1938b,_1939a, 1939b;
Payne or Friedlander, 1962; Payne, Méttussek, and George,
19593 Payne & Caird, 1967; and Broadbent, 1958).



Among the different Viewpointsvabout schizophrenic
thinking, Cameron's concept of "overinclugion" (Cameron,
1939; Cameron and Nbfgaret, 1951) has been one of the most
promising from a theoretical standpoint and has also been
subjected to a number of empirical studies.

| Cameron (1938a) referred to oVerinclusive fhinking as

- an inability to preserve conceptual boundaries, which results
in the incorporation of irrelevant ideas, making thinking
more abstract and lucid.” (p. 213) It has also been des-
cribed as the patient's difficulty in maintaining the usual
conceptual boundaries and a tendency to include in one‘s con-
cept elements which are not essential but irrelevant (Harrow,
Himmelhbch, Tucker, Hersh and Quinlan, 1972). Some research-
ers and clinical psychologists emphasize the fact that over-
inclusive thinking is also exhibited by obsessionals and
depressives (Reed, 1969). Payne, et al., (1955), Payne
and Hewlett (1960), and Payne (1961), have extended the
definition regarding overinclusiveness essentially as an
attention defects | | | |

the breakdown in a hypothetical filter mech-

amism which normally screens out the stimuli,

- both internal and external which are irrele-

vant to the task in hand, to allow the most

efficient processing of incoming information.

(p. 213) |

Since Cameron (1938) first introduced the concept of
overinclusion, many studies have been performed by psychologists

to invéstigate the concept of overinclusive thinking in

schizophrenics. Lovibond (1954) using the Goldstein-Scheerer



Objeet Sorting Test, found that schizophrenics were rated

as more overinclusive, and Chapman (1956), and Chapman and
Tayldr (1957) report a series of interesting experiments
which havevalso confirmed thevtheory of overinciuSivé
thinking.

| Studies by Rashkis, Cushman and Landies (1946), Fisher
(1950), and McGaughran and Morgan (1956), as cited in Payne,
et. al. (1959), indicate that studies using sorting tests of
concept formafion have produced similar results. Schizophren-
ics cannot be regarded as exhibiting concrete thinking in the
sense of being unable to generalize at all, rather they tend
to produce unusual generalizations.

' Suéh findings prompted questions.as’to what‘types of
schisgphrenics were more overinclusive. Payne (1964) found
that overinclusiveness is typical of the acute phase of illness_'
rather than thé chronic phase, and that it was clinically asso-
ciated with delusional thinking. Bauman (1965) reports that
even normals are overinclusive in thinking, suggesting that
overinclusive thought is not an abnormality found only in thé
schizophrenics. |

Broen (1968) has differentiated two classes of overin-
clusion tests, possibly indicating aspects of schizophrenic
deficits, Payne's tests were designed to examine the subject's
ability to selectively respond to certain stimuli, whereas,
the test devised by Chapman (1958), and used by Hawks & Marshall

(1971a), is seen as a measure of the appropriateness of the
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response made to one stimulus.

Other writers, e.g., Harrow, Himmelhoch, Tucker, Hersh
and Quinlan (1972), have described three types of overinclusion.
The first type of overinclusion, which‘they labelled "behavioral
overinclusion,” has been studied extensively by Payne, et al.
(1960, 1962a, 1964).' The major test used by Harrow, et al. (1972)
waé the Goldstein-Scheerer Test, and they found that the fesults
on conceptual overinclusion accounted for twice the percentage
. of variance that was accounted for by behavioral overinclusion
in a non-schizophrenic group as compared to a schizophrenic
group.

In these studies it should be noted that overinclusion was
seen as an essential characferistic of normal ordered thought.
The empirical evidence does not confifm fhe pesition that over-
inclusive thought in itself is pathological.

A study'by Payne, Ancevich and Laverty (1963), showed
that formerly deluded schizophrenics were not significantly
more overinclusive in their performances on the object sorting
test than normals. It was inferred from these results that
overinclusion was a symptom of schizophrenia\and that remission
of overinclusive thinking was a sign of good prognosis.

More recently the utility of thé concept of overinclusive-
ness has been criticized by several theorists and investigators
on both methecdological and theoretical grbunds.

Bauman & Murray (1968) and Ahdreasen‘and Powers (1975)

suggest that overinclusiveness can also be studied in relation



to healthy processes. Based on Bauman's (1965) research,
"overinclusive fhinking is the ability to make new and un-
usﬁal associations, rather than a pathological inability to
filter out.ifrélevant associations"” (p. 55).

'The question arises: Does overinclusion define a
abnormal cognitive style? Rawling (1975) statess

If overinclusion is to be proposed as
describing the essential nature of the schi-
zophrenic thought disorder, then it must be
shown that overinclusion does not character-
ize normal, ordered thought.

To establish this requires some knowledge
of hypothesis of the form that normal thought
takes. However, as Rodnick (1967) has pointed
out, nominalist definitions of the symptomatic
behaviour of schizophrenics have tended to
appear where a knowledge of the form of nor-
mal behaviour is lacking.

'In the absence of a satisfactory theor-
~etical model (of behaviour), the empirical in-
vestigator of psychopathology of schizophrenia
is usually forced to confine his inquiry to one
particular facet or attridute of psychological
functioning, with insufficient regard for other
attributes. He is not sure whether what he is
describing is of primary significance to the
disorder, or only of secondary import as a de-
rivative of other, more basic attributes.’

(P- 175) .

'Little research has been carried out by
Payne and his colleagues to establish whether
overinclusive thought is in fact, pathological.
The only study directed towards this is one by
Payne, Anchevich and Laverty (1963), in which
it was found that formerly deluded schizophren-
ics were not significantly more overinclusive
in their performance on an object sorting test than
normals. It was inferred from this result that
overinclusion was a symptom of schizophrenia and
that remission of overinclusive thinking was a sign
of good prognosis. However, firm support for this
inference can only come from a study that shows
that the now-recovered schizophrenics were sign-
ificantly more overinclusive during their illness.’

11
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"If this was not the case, then it 1s possible that
overinclusion describes a relatively normal ( in the
statistical sense ) cognitive style. A serles of studies by
McConaghy (1959) suggests that this 1is the case. He found
that, even in recovered schizophrenics, a characteristic _
"looseness" of thinking remained, but this type of ‘thinking
did not preclude assimilation into normal soclety, McConaghy,
apparently realizing that 1t may be unwise to assume that
the formal laws of logic characterize the thinking of normal
people, suggested that the looseness summarized by the
concept of overinclusion may relate to a non-pathologlcal
cognitive style. In support of this hypothesis, McConaghy
and Clancy (1968) found no evidence of schizophrenia in
university students whose thinking, as rated on an Object
Sorting Test (Lovibond, 1954), was characteristically
loose." (p. 66-67).

The assumption behind the presént study ﬁés-to}test the
prediction that ovefinclﬁsion is a particuler kind of éognitive
_style, wﬁich could be observed in creative people. Therburpose
of this fésearch was to investigate the'effeoté of .Simultaneous
Sensory Stlmulatién on overihclusiveness'and creativity.

From the perspective of évérlnclusiveness as a positive
process; the follqwlng thrée hypotheses were formulateds

'First, subjects scoring high on tests of creativity will
also score high on tests of overinclusive thinking. The

- underlying assumption of this hypothesis was supported by"
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Andreasén and Powers (1975). Their research indicates con-
siderabdble overinciusive thinking for creafive writers, based
on the gquantity of objects sorted.:and conceptual overinclu-
sivenessron the Goldstein-Scheerer Test.

Second, Simultaneous Sensory Stimulation (SSS) will
significantly increase post-test creativity scores. This
hypothesis was supported in studies by Taylor (1970 and 1972a)
and Taylor and Khapp (1971). Since this research examines the
relationship between overinclusiveness and creativity, the
abofe hypothesis will be replicated as being relevant to the
proposed experimental design. | | |
' Third, it was hypothesized that Simul taneous Sensory
Stimulation (SSS) will significantly increase overinclusive-
ness as measured on the post-test. Since overinclusiﬁeness
has been viewed as a positive attribute, and research.evidence
indicates that SSS has a‘significaht effect on other positive
attributés such as divergent thinking, originality and crea-
tivity, it is reasonable to assume that SSS should also

enhance overinclusive thinking.
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Since the effects 6f SSS on overinclusive thinking in creative
people have not been investigated, research in this area would
be a contribution to the areas of both creati?ity and overinclu-

sive thinking.
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METHOD

Subjects and Design

Fiftyafoﬁr volunteer subjects were drawn from_the students
at Lakehead University. A representative group of students
whose ages ranged from 20 to 40 years were selected}for this
experiment. All subjects were screened for epilepsy and drug-
 taking, as a precautionvagainst epileptic seizures and drug
reactions that might result from the SSS treatment.

The subjects were randomly assigned to three groups of
eighteén. Each of these groups had nine males and nine females,
so as to control for sex differences. Gfoup 1, the experimental
group, received SSS for fifteen minutes, Group 2, the'quasi-
éxperimental control group, received the same treatment as
the experimental group but oﬁly for three minutess and Group 3,
the control group received neutral stimulation (NS).

There were three conditiohs of the independent variable
of stimulation,i.e.;.simultaneous sensory stimulation (SSSy)
full session, (SSS») short session, and neutral‘stimulation
(NS). The dependent variables were performance scores on
creativity as measured by the Guilford's Test of Cohseéuences
(1958), and scores on overinclusion as measured by GoldStéin-
Scheerer Object Sorting Test (1941). -

~The ratidnalé for the duasi-experimental control group

was to control for thé effects~of-demand charactefistics and
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expectations of the subjects.

Tests and Apparatus

The Goldstein-Scheerer Object Sorting Tesf (o.s.T.,
1941) was used to measure overinclusive thinking. A
slightly modified version of the test was used in order to
obtain three measures of overinclusiveness: behavioral over-
inclusion, conceptual overinclusion, and richness of
association.

~The'tést consisted of thirty-seven objects. The subject
was presented with an object (called the "starfing object")
and asked to‘sort all the other objects that he thought
belonged with it. This experiment thus requires the subjeCt
to build a concept around the initial object. After the
subject had completed the sorting for the‘starting object,
he was aéked to\give_reasons for his selections, this prﬁce-
dure was‘foliowedrwith all seven starting objects. _

. The seven objects that were used as "starting points”
weres (1) the sink stopper, (2) the fork, (3) the pipe,
(4) the bicycle bell, .(5) theAred paper circle, (6) the .
pliers, and (7) the red rubber ball. o

- The measures of overinclusion were (1) behaviofél
overinclusioh based énfireiy on the Quantitative aspects of

the person's overt performahce. €+g¢y the sum of the numbef}of
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objects sorted with all seven starting objects, (2) con-
ceptual overinclusion based on subjects overt behévior,
~and the reasons or thinking responsible for this behavior.
The score for this is rated on a scale from 1 to 5, with the
overall réting based on a composite of the Subjects performance
during the éeven different,sortings. High scores 6n con@eptua}
overinélusion are assigned for responses that will invoive:‘
(a) attempting to force fit an object into a chosen dimension
of the starting object which does not really belong in that
dimension of softing objects<(e.g;. for sof red paper |
circle - using the category "round” and SOrting sﬁdon. pliers,
and candle as "roundish"); (b) using.a vague, rore distantly
related concept as a~categorizihg principle when there aré"
6bviously ciosely related and more relevant concepts available
(e.g., for SO: pipe - sorting objects which can burn); (c) S
arbitrarily changing étarting:points‘in'tﬁe midst of sortihg \
and using one of the already sorted objects as a basis for
subsequent sorting (e.g., for SOt ;935'- sorting knife and
spoon as silverware, then focusing on the knife, thereafter
sorting objects which can be cut; and (d) using several di~en-
sions of the original starting object without seeming to rec--
ognize that each dimension is discrete (e.g., for SO: §igg
stopper - sorting in hit and miss fashion the fork, pliers,
plate and lock, with the implied categories, "items washed in
sink” and "metal objects," not clearly sfated).‘ (3) Richness

Footnote.
*30- Sorting Object.



of association, was rated on a scale from 1 to 5. Scoring
was 1nfluenced by behav1or which 1ndicated originality, crea-
tivity and richness ‘of associations as follows: (a)_ U81ng
discreteiqualities of the starting point which areloriginal
(not commonly used) (b)  Reeognizing consistently*that the
starting points offer many p0331ble discrete. abstract d1-~
mensions from which to construct categorizlng prin01p1es and
acting on this recognition, (c) Using for all seven starting
p01nts discrete, abstract dinensions without elaboration.‘ (a)
finding an original and appropriate way 1n which a remaining |
obJect may be sorted according to the selected categorizing
principle. Himmelhoch, Harrow, Tucker & Hersh (1973)

report an. inter-rater reliability of 89 for’ conceptual over-
inclu81on. and .79 for richness of association.

The Guilford's TeSt“of’Consequences'(G.T.C.,\1958)'Was
used to measure creativity. Two parallel forms were used
(Form 1l and Form II) and the subjects were asked to write
alternate consequences for the test items within a ten minute
time period. Each form of the G'T”C.’Yields two scores,
-one for origlnality and one fer 1deational fluency., In
scoring the test, the responses were categorized as being
either "obvious" or "remote”.. The number of obv1dus responses
provides a measure of ideational fluency, and the number of
remote responses prov1des a measure of originality. The test
has a test-retest reliability coefficient of .86 and .82 for

obvious and remote scores for the adult population.

18
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Blind scoring was used to eliminate the possibility of
a scoring-bias for the experimentai and control gréupé. Thé
redord booklets were assigned code numbers by a person other
than the experimenter. o

Simultaneous Sensory Stimulation (SSS) was administered
in a stimulation chamber. The technique is based on Taylor's
(1972) research in similar settings - The SSS chamber is a
dark room with walls and ceilings covered with aluminum foil,
and coloréd strobe lights which reflect off the walls and -
ceilings. An Archimedes wheel was used for visual stimulation,
and an original composition by Carlos Chévez;"Tocatta for
Percussion" was piayed steréophonidallyvthroﬁgh éarpﬁoneé‘for
auditory stimulation.

The subjects were seated in comfortable heated réclining
chairs. which vibrate and provide somesthetic and thermal
stimulation, lozenges were provided for gustatory stimulation;
and incense for olfactdry stimulation (Taylor, 1972b; Taylor,
Austin and Sutton, 1974). All stimulation occurred simultan-
eously for a period of 15 minutes. |

The short session of SSS was administered to subjects of
the quasi-control group under the same laboratory conditions
as the experimental group. The only difference between the full
SSS session and short SSS session was duration of stimulation,
i.e. subjects in the quasi-cdntrol group were éxposed to.a 3
minute period of SSS and subjects in the experimental group

were exposed to a fifteen minute period of SSS. .However, both
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groups spent the same amount of time in the chamber.
Neutral stimulation (NS) was administered in a separate
adjoining room where subjects listened to a fifteen minute

taped lecture on "thinking" from a psychology text.

Procedure ,

The experimental procedure was divided into two sessions,
each session separafed by a day. In the first session all
the subjects were administered the Object Sorting Test and
the Test of»Consequences; The subjects were thén randomly
assigned to three groups: the experimental groupv(SSSl), the -
quasi-experimehtal control group (SSSZ), and the neutfal
stimulation group (NS). |

The administration of the tests for both the pre- and
post-treatment sessions was carried out on an individual
basis. In the second session the subjects were‘giVenvtheir
respective treatments. The subjects for the SSS; and SSS,
conditions were introduced to two confederates, and_all three
participants were taken to the stimulation chamber and ad-
ministered the following instructions. "In this session you
are about to receive various sensory experiences to see what
effects they may have on your thinking."

The rationale for using the two confederates was to
create a group environment for the SSS sessions, as research
evidence indicates that SSS if given to a group is more effec-

tive than if administered on individual basis(Taylors 1975).
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The confederates were not tested on tests of creativity and
overinclusiveness. o

The subjects in the SSS1 condition were exposed to a
fifteen minute session of stimulation, whereas.the subjects in
the SSS, condition were asked to sit in the stimulatien
chamber for the initial six minutes, and for the subsequent
three minutes tﬁey were administered tne SSS after which they
were kept there without the SSS for six minutes and just asked‘
to relax.

'The same instructions were provided to the NS group.
Yet, unlike the other two groups the NS group was administered
the treatment on an individual basis. The subjects were
seated in an adaoinlng room which was furnished with only
a table and four chairs. Neutral Stimulation (NS), as 1nd1cated
consisted of a flfteen minute recording of a lecture on
"thlnklng" from a psychology book.

The reasons for not using confederates for the control
'group or the neutral stimulation group was based on'the.research
evidence that indicates that neutral stimulation like the
taped 1ecture has no d1fferential effect, whether given to
a group or an indlvidual. .

Immediately after the groups finished their respectlve
treatments. they were retested on 0.S.T. and form II of the G.T.C.

On the completion of these tests the subjects were re-
quired to write what they thought the purpose of the experiment
was. Subsequently, they were debriefed by the experimenter as
to the nature and purpose ef the experiment. ‘Each of these

sessions lasted from forty to-sixty minutes.
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Results

Randomized groups‘analysis of variance were performed on
pre-test scores for the two measures of creativity and the three
measures of overinclusion. The two measures of creativity as in-
dicated were originality and ideational fluency on the G.T.C.
The three measures of overinclusive thinking as indicated were
.baSed on measures of behavioral overinclusion, conceptual over-
inculsion, and richness of aésociation from the 0,8T. The analy-
sis indicated significant main effects for sex, F (1, 485 =
11.76, p <.001 and significant interaction effects for sex
group on originality as indicated in Table 1. A significant
main effect is found for sex on ideational fluency F (1, 48) = .
6.53, p -0l as indicated in Table 2.

Since the author was interested in studying the effects
of treatment on tﬁe group, i.e., the extent of change in the
means of the dependent variables, the rest of thé statistical
analyses were perfbrmed on changé scores. |

The first hypothesis was tested utilizing the Péarson
‘Product-Moment correlation coefficients computed on the pre-
test scoresrcohsisting of two measures of creativity and three
- measures of overinclusion. | | |
| The correlation matrix is shown;in Table 3. The cor-
relations are based on the pre-scores of all subjects and alsoi
contain the correlafion of each of the five measurés with
every other measure. ‘Tests of significance among the five

measﬁres of the two variablesvare indicated in Pable 3.



| Table 1
Complete Analysis of Variance on the Pretest
Scorés'for the Originality Measure

Source of Variation SS DF VS

24

F
Sex 322.57 1 322.57 11.76%%
Group 117.71 -2 58.86 2.14
Sex X Group ' 434,28 2 217.14 7 .91 %%
Residual' : 1317.03 L8 . 27. 44 6.66
L ’
Table 2
Complete Analysis,ovaériance on the Pretest

‘ Scores for the ideational Fluency Measure

Source of Variation | SS DF VS F
Sex e o 418.01 1 418.01 6. 53#*
Group | | 8h.87 2 42,43 .66
Sex X Group . e 256.09 2 128.04 2.00

Residual ' 3071.17 S48 63.98

* 7 |
* 4\.Ql



25

Table 3

Pearson Correlation Coefficient Matrix

CR2 OV1 0V2' OV3
Ideational Behavioral Conceptual Richness of
Fluency -Overinclusion Overinclusion Association
CR1 0. 34%* | 0.06 0.09  -0.03
CR2 -0.02 -0.08 -0.11
ovy - _ 7 0.76% 0.72%
ov, , . 0.80%
Vv
03

Two tailed test

CR1 - Pretest score of the originality measure of creativity.
CR2 - Pretest score of the ideational fluency measure of creativity.
le - Pretest score of the behavioral overinclusion.
OV2 - P?etest scére of the'cdnceptual overinclusion.
OV3 - Pretest‘score 6f the richness of assoéiation;
o+ .001

% 01



None of the coorelations between measures of creativity
and overinclusion Were statistically significant. Therefore,
the first hypotheses stating that subjects scoring high on
tests of creativity'would also score high on tests of over-
‘inclusive thinking was not supported.

To test the second and third hypotheses, separate 3
(SSSq - SSS, - NS) X 2 (Male X Female) analyses of variance
were performed fOr each task because of the different nature
of the five variables., All these analyses were performed on
the change scores (poét-test -- pre-test) for each of the two
Variableé of creativity and three variables of overinclusion.
The results are indicated in Tables 4, 5, 6, 7, and 8,

| Although the 3 X 2 analysis of variance performed on
the dependent variable of behavioral overinclusion shows a close
to significant effect of sex, F (1, 48) = 3.33, p € .10, and a
significant effect is obtained of conceptual overinclusion, no
- significant differences were found for the rest of the var-
iables.

The breakdpwn on the change scores for group and sex, f
indicated differences in means for the criterion variable (Diff.
1), i.e., change scores on the dependent variable of original-
ity, indicating that most changes occurred in the means for
’the experimental group, presumably because of the adminis-
‘tration of SSS. Though there are no statistically significant
differences, the results indiéated in Table 9, sﬁggést a tenden-

cy for the experimental group to show the largest amount of
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Table 4

Complete Analysis of Variance on the Change

Scores for the Originality Measure of

Creativity
Source of Variation 'Ss | DF MS F
Sex 26,74 1 26,74 1.01
Group 5.78 2 2.89 .10
Sex X Group ~32.15 2 16.07 .60
Residual 1272.66 L8 26.51

Table 5

Complete Analysis of Variance on the Change
Scores for the Ideational Fluency

Measure of Creativity

Source of Variation SS DF MS F

Sex N 90.74 1 90,74 2.19
Group ‘ 13.48 2 6.7 .16
Sex X Group 6.37 | 2 3,18 .07

Residual 1984.88 L8 45,35
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Table 6

Complete Analysis of Variance on the Change Scores
for the Behavioral Overinclusion Measure

Source of Variance SS DF MS F
Sex 1779.63 1 1779.63 3.33*%
Group : ‘ 816.15 2 Lo8.07 .76
Sex X Group ; 1566.37 2 783.18 1.47
Residual , | 25595.27 48  533.23
*p<.10

Table 7

Complete Analysis of Variance on the Change Scores
for the Conceptual Overinclusion Measure

Source of Variance - 8s DF VS F
Sex o 1.88 1 1.18 .07
Group 154.48 2 77.24 N Yo
Sex X Group 90.48 2 45,24 2.73
Residual . 793.329 48 16.53

*¥*p (.01
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Table 8
Complete Analysis of Variance on the Change Scores

for the Richness of Aésociatidn Measure

Source of Variation SS DF MS F
Sex 9.80 . 1 9.80 061
Group 84.11 2 42.05 2.62%
Sex X Group 82.93 2 41 .46 2.60%
Residual - 770.66 48 16.05

*p < .10
Table 9

Change Scores on Originality
»Broken Down by Group and by Sex

Male Female
Mean Standard Mean Standard EM
Deviation Deviation
Experimental Group 2.88 - 5.98 1.55 5.41 2.22
Quasi-Group 1.22 5,80  1.66 8.69  1.4b4

Control Group 3.66 4,00 ¢33 4,60 2,00 -
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change (XSSS, = 2.22, X = SSS, = 1.4, XNS = 2.00).
The results for the criterion variable (Diff. 2), i.e.,
the dependent variable of ideational fluency, suggest that the
experimental group showed the largest increase in mean scores
= 1,22, x5332 = .22, XNS = .11).

1
In terms of behavioral overlnclu81veness. there 1s a ten-

as indlcated in Table 10: (XSSS

dency for the experimental group to increase in behavioral over-
inclusiveness after the administration of SSS as indicated in
Table 11, (X = 15.56, X = 15.56, X = 6.11, X = 9.78). The

mean scores on conceptual overinclusiveness and richness of
association did not show an increase for the experimental group |
as indicated in Table 12 (i = ,22, i = 2.72) and Table 13

(X = - .72, X = 2.33).

In addition, two 'a priori' orthogonal comparisons were
performed on.the three groups to determine which groups indicate
the greatest.change scores as a result 6f the treatment. The
first comparison consisted of a contrast between the Quasi-
experimental group and the Control group. The second compar-
‘iSOn consisted of a contrast between the Experimental group
and the combination of Quasi-experimental and Cnnfrol groups.
Significant results were established on the first contrast con-
ducted on the variable of conceptual overinclusion F (1, 48) =
L.45, (p .05). e |

The results on the second contrast on the variable richness
of association, were also significant (p<.05). These results

are indicated in Tables 15, 16, 17, 18 and 19 of Appendix A.
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Table 10
Change Scores,on Ideational Fluency

Broken Down by Group and by Sex

Male : Female

Mean Standard Mean Standard EM

Deviation Deviation
Experimental Group 2.33 2.73 .11 6.31 1,22
Quasi -Group 1.22 9.12 -.77 5.14 .22
11

Control Group - .88 5.55 1.66 7.76




‘Table 11

'Change‘S¢ores on Behavioral Overinclusion
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'Broken Down by Group and by Sex
Male - Female :
Vean  Standard VMean  Standard EM
Deviation Deviation
Experimental Group  17.33  34.40 13.77  21.33  15.56
Quasi-Group -2.33 22.75 14.55 9,51 6.11
Control Group -e77 9.95 20.33 29.23 9f78
Table 12
Change Scores on Conceptual Overinclusion
Broken Down by Group and by Sex
Male Female
Mean Standard Mean Standard EM
Deviation Deviation '
Experimental Group 2.00  L4.24 -1.55 3.57 .22
Quasi-Group -1.33 3.94 -1.44 4,06 -1.39
Control Group 1.33 2.78 L.,11 5.35 2.72
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Table 13

Change Scores on Richness of Association

Broken Down by Group and by Sex

Male Female
Mean Standard Mean Standard EM
Deviation ’ Deviation '
Experimental Group .11 4,67 -1.55 3.32 -.72

Quasi-Group .88 5.11 .88 2.67 .89

Control Group .22 2,72 bk B77 2.33
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In addition to the 'a priori' parametric analyses, a
'post hoc' nonparametric analysis was also performed on
the three groups, using the Sign test}to determine which
groups indicate the most percentage increase in the number
of individuals as a result of treatment on variables of
créativity'and overinclusion. Significant results were es-
- tablished for the experimental grdupzon originality. idea-~
tional fluency and behavioral overinclusion. The Quasi-group
did not show a significaﬁt change, but the control group did
show a significant inéfease on originality and richness of
association.(g<<.02). These results are ihdicated in Table

14,
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- Table 14
Non-Parametric Data Showing Percentage of Subjects
That Increased on the Variables After the Treatment

rloups Kl Originality Ideational Behav1oral Conceptual ‘ Richness of

Fluency Overinclusion Overinclusion Association
‘Xperimental 77 B PogE T - 55% 36%
'roup _
.SSSl)
uasi 57% 50% : 65% L% - 65%
r up
Sss )
ontrol 77 4% 55% 50% ! - 65% 82%*

,§$?p
|

_

L<.02
wo Tailed Test

|
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- Discussion

The present study examined thelrelationship between crea-
tive and overinclusive thinking in a Canadian univer31ty pop-
ulatlon. The experiment was conducted to test three hypotheses.
First, that subjects scoring high on creativity as measured by
Guilford'svTest of Conggquences‘will also'score high on over-
inclusion as measured by Goldstein-Scheerer Object'Sbfting'
Test. Thié hypothesis was not supported by the findings as
none of the correlation coefficients between fhe creativity
and overinclusiveness measures were - statistlcally 81gnif1cant.
This finding is incon31stent with those of Andreasen and Powers
(19?5). who had theorized the presence of overlnclu51ve
thinking for creative wrlters. It is possible that overin-'
clusiveness could perhaps be an attribute of the creative wri-
ters only and not of creative people in general. Also,‘if a
more creative group of individuals had been used, e.g., creative
writers, artists and architects, the author may haVeifound
signifibant correlations between the creativity and overin-
clusiveness measures. Another explanation that can be offered
for thé lack of support for this hypothesis is that creativity_
and overinclusiveness may be basically two'different’cognitive
pfocesses that are independent of each other,

The second»hypothesis; that SSS would produce creative
outcomes wnb‘also not suppofted by the findings. Although the

results were partially in the predicted direction as indicated
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in figures 2 and 3, they were not statistically significant.
This finding is inconsistent with those of Taylor (1972a),
using the Guilford Consequences Test and Tuekko (197¢)

the Torrance Test of Creative Thinking;

The,duestion arises as to why the increaée on measures
of creativity did not achieve statistical significance."
especially when the literatﬁrevindiéatés thét 6riginélity
and idgational fluency are eésential manifeétations of creé-
tivity (Wallach, 1970). Waliach.concluded that only measures of
ideational fluency and measures of originality, which place
no emphasis on evaluation and appropriateness of responses.
truly represent divergent thinking. The flexibility and
elaboration measures have much more in common with convergent
thinking. Various other explanations could be‘offered'for
these.findings. Howevef. the duration of the testing Session,
which resulted in a forty-five minute period between the SSS
exposure and the administration of the cféativity’test'may
be an'impbrtant factor. v

The third hypothesis, that SSS would significantly-
increase overinclusiveness was also not supported by the
results. However, a near significant effect of sex was ob-
tained on the variable,of behavioral overinclusion F = 3,33,
P <:10. The experimental group also manifested the largest

increase on this variable as indicated in figure 4. This
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kind of excessive behavioral output could be the result of
overinclusive thinking, and which probably could also be in-
fluenced by such factors asvhigh energy or drive level and
increased:associativevaCtivity.

waevef, sighificant effects of groups were obtained on
thé variable of conceptual oveprinclusiveness F = 4,67, g<<;01,
and near significance on richness of association for the .
control group, F - 2,62, p (.10, but the results were not in
the predicted direction. (see figures 5 and 6). In the .
present study there was evidence of significant effects of
sex on the pre-test scores on creativity, F = 11.76, p .001,
and F = 6.53, p .01, but the analysis on the post-test scores
"did not indicate any significant effect due to sex. However,
an interesting finding was that females as a group scored
higher than males on pre-test scores for creativity, and
males demonstrated a greater increase in creativity after
the tpeatment SSS was administered.

For the oVerinclusiveness measures males scored higher
on pre-test scores, whereas, after being administered SSS,
males of the Experimental group demonstrated greater increases
in Behav;oral and conceptual overinclusiveness. Therefofe?
on the basis of these findings a definite trend_émefges in
favour of sex differences, and it can be construed that si-
mul taneous sensory stimulation hés a more positive effect

on males, than females.

40
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