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The syatery of electrical brain waves me@aur@ble 

by intricate amplifying ayataas has for long puzzled both 

neurologists sind peyohologlata alike, the neurologist 

nought and continued to seareh for the origins and the 

poaaibla neurophysiologies! concomitants of thia phenomenon, 

while the payoholo^lat saw the prowls© of a poaaibla 

an ewer to the neurological basis of the functioning of the 

Intellect. The -discernible variables of these strange 

eleotricel patterns were quie&iy isolated and used aa 

possible comparisons to the currently available testa of 

lntelleotual functioning. The psychologist's enthusiasm 

did not laat long. The failure of aeerly two deeadea of 

aporadie, largely unauooeaafui investigations brought dla-

oourage^ent and eventual dlalntareat, seen in the sparoity 

of publioationa in thia area of reaearoh. In reviewing the 

literature on thia topic, it became apparent to thia 

investigator that two eajer oonaiderntiona have aeemingly 

been left unnoticed. One the one hand the possible change 

froa unsuccessfully uaed electroencephalograph!o variable® 

to new ones, and on the other, the uee of new measured 

purporting to tap various funotiona of the lntelleot auoh aa 

divergent foras of oreative thinking. 
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The neurologists have not given up their se&reh 

and while doing so even had tijae to meditate end formulate 

consequent hypotheses eoneeming eleefcrieal aotlvity 

emanating from the brain and related thought processes. 

Thia study owes its existense to the tireless efforts of 

neurologists attempting to untangle the mystery of the 

brain and their psychologist solls&gues seeking the answer 

to the problem of the functioning of the Intellect. 

The first chapter of this thesis presents the 

review of the literature. Studios relating eleeiroeneaphalo-

graphic variables to intelligence are first reported. This 

Is followed by the review of tests of creativity. The con­

clusion of this chapter presents the hypotheses of the 

iavestlg&t ion. 

The criteria for the selection of the tools and the 

tools used in this study are presented in chapter two. First, 

the psychometric tests are dealt with, to be followed by the 

presentation of the neurological measures of brain aotlvity. 

The third chapter presents the description of the 

experimental design, the population, the use of the tools, 

techniques employed, and finally, the statistical methods 

utilised in the analysis of the data. 

Chapter four contains the presentation of the results 

%M their Interpretation. Suggestions for further research are 

fount in the conclusion of this last chapter. 



CHAPTER I 

mnm OF
 rxss LITIEAIUI® 

Investigations related to eleotroesoephalographlc 

measures of cerebral functioning and creative thinking are, 

to this date, not reported in research literature. Since 

this study concerns itself with creativity and possible 

relationships in the amplitude states and spread of electri­

cal potentials in the cerebral hemispheres, only those 

studies will be reviewed which bear a meaningful relation­

ship to this investigation. Thus, this review will consist 

of three sections. The first section will deal with studies 

relating findings in the field of neurology and electro­

encephalography, to be referred to hereafter as the F3E0. 

the second with measures of creativity, and the third 

section will present the summary and the hypotheses. 

1. neurology and M O . 

The initial catalyst of this Investigation was 

Iceles* spsculation concerning that activity of the brain 

which underlies the creative process, iceles hypothesizes 

that creativity In the human Individual is a function of 

i"l» • JIUIIIMH 

H . C Socles, "The Physiology of Imagination0, 
Scientific American* Vol. 199, Mo. S, September, 1958, 
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the probabilistic spread of fisld fronts within the cerebral 

cortex. Thus, the more creative the individual the more 

extensive is the spread of field fronts in the cerebral 

cortex. 

In order to test Socles'^ hypothesis it was neces­

sary to determine if a stimulus could be propagated and 

detected beyond the normal cerebral receptor. Findings of 

electrical activity beyond the common receptor fields in 
at 

the cerebral cortex are not new. A decade ago, Torres, 

investigating possible existing relationships between visual 

and auditory s t imul i , found that reaponaea ebaervable on the 

Bff<* record spread beyond the usual receptor centres. 

Walter,4 writing on the e lec t r i ca l ac t iv i ty of the 

human brain, aayss 
( . . . ) flashes appeared to be breaking down soma 

of the physiological barriers between different 
regions of the brain. This &s&mt that the stimulus 
of the f l icker received in the visual projection 
area of the cortex was breaking bounds: I t s r ipples 
wars overflowing into other mreat ( . . . ) strange 
pa t t e rn s , new and significant emerged. 

Z Socles, OP. P i t . , p . 135-146. 

3 F. Torres and 0. Marshall, "Beeiprocal Influence 
of Central Besponsee to Tlausal and Auditory Stimulation In 

[ fa ' 
19So\ 
& ^ ' \ EWLftM, OUaAflftl Mf^mMPX^M,* Supplement Ho. 3 , 

4 W» Oray Walter, The Living Brain. H^rmondsworth, 
Penguin, 1961, p. 87. 
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5 
Brtl, Invsstlgstlng means for further Insight into 

the eleetro-physlological b«asia of intelligence, introduced 

and measured aucoessfully intr&oortloal delay and propaga­

tion supporting the feasibility of measurement of spread of 

potentials resultant from a single stimulus. His study 

covered the occipital and the motor cortex areas. Irtl's 

study revealed a highly significant relationship between the 

phenomenon of intracortical delay and intelligence as 

meaaurad by the Wechsler Intelligence Se&le. The fearson r. 

was found to be .68. The subjective measurement technique 

employed, however, presents serious obstacles to cross-

validation. 

The meaning of this observable spread remains a 

mystery to both the neurophysiologlst and the psychologist. 

At best, both attempt to put forth hypotheses concerning 

this phenomenon and continue its exploration. 

Paye&ephysioleglosil research in the domain of 

electrons urology has been limited to two areas. Firstly, 

reaction time studies, and secondly, in leaser volume 

perhaps, the exploration of possible existing relationships 

between human Intelligence «nd two measurable BgQ variables. 

& 3.V. Irtl, "I&tracortical Delay and Intelligence", 
unpublished Has tar* a thesis presented to the School of 
Psychology and Ida cation of the University of Ottawa, 
Canada, 1991, p. viii-41. 
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The most popular variables to th is date have been the alpha 

Index and alpha frequency. The former ia simply the per 

sent of time during %hloh a treeing i s showing the presence 

of the alpha rhythm. 

Intel l igence and creative thinking have often been 

linked as closely related; in fac t , empirically observed 

creative thinking exhibits In te l l igent behavior. Guilford's 

multidimensional model of the in te l l ec t Includes creative 

a b i l i t i e s in several of i t s dimensions, therefore the 

present review will include the studies reporting resul ts 

found in search of relat ionships between HO variables and 

Inte l l igence . 
7 

Walter, studying ISO frequency pattern variat ion 

and in te l l igence, suggests possible positive relat ionships. 

Be reports that his in te l l igent or tsore "b r i l l i an t " subjects 

exhibited a tendency toward a greater pattern va r i ab i l i ty . 

This i s in agreement with Iceles* and Sherrington's concept 

that brains with store numerous and variable scanning 

rhythms are more ve r sa t i l e . 

6 i,P. Guilford m& F.H. Merrifield, "The Structure 
of I n t e l l e c t Model; I t s uses and Implications*, Resort from 
thm Fsycho^omieml Laboratory.. The University of Southern 
California, No. £4, April, 1960, p . 1-27. 

7 Walter, On. P i t . . p . 87. 
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l l l lngson attempted to test expsrlmentally Walter's 

empirical observations by way of frequency pattern variat ion 

analysis . His sample was made up of twenty-six psychiatric 

aides and a high grade mentally deficient Subject. I n t e l l i ­

gence was ©aasurad by way of a short form of the Wechsler-

Bellvue Intel l igence Scale. Rank order correlations be­

tween I.Q,. and 110 frequency pattern variations for four 

areaa of the brain were not s t a t i s t i c a l l y s ignif icant . 

Relationships between mental age, alpha frequency 
o 

and alpha index were Investigated by Knott e t . a l . The 

sample emnalsted of forty-eight eight-year old children and 

42 twelve-year old children. The highest oerreletien was 

found to be .6 between mental age and alpha frequency in the 

eight-year old group. The authors claimed that the organic 

changes associatsd with adolescence in the twelve-year eld 

group may have altered the otherwise significant re la t ion­

ship between mental age and alpha frequency. 

8 It . J . Ellingaon, 1.0. Wilcott, J.O. Slneps, and 
F.«T. t)udek, "Jggg§ Frequency Pattern Variation and I n t e l l i ­
gence", m(k and Ollnlcal ieuronhysioloigy. Vol. 9, No. 4 , 
Soveaber, 1997, p . §57-o60. 

9 J«#. Knott, 1 . Friedman, and Vt. Bardsley, *So«ae 
IIP Correlates of Intel l igence in Ii|$ht-Year and Twelve-
fear Old Children", foyrattl of .flxpmpfoEftfrfl,, FsyflMJlW* 
?• ! • B9, 19S0, p . 47-SI. 
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A study conducted by JCreeser1,0 on forty-six non-

differentiated familial type mental deficients of adult age 

yielded a correlation of •&£ between mental age and alpha 

frequency. Ho significant correlation was found between 

mental age and alpha index. 

Shagass.ll in an extensive study, tested 1100 air* 

crew candidates via the &CAF Olaasiflcation Test, a group 

t s s t of mental a b i l i t y , and found no significant re la t ion­

ship using the variable of alpha frequency. 

Somewhat more encouraging resul ts were found by 

12 

Mnndy-Castle using both ths alpha index and alpha f re­

quency as the ISO variables. Testing a group of thirty-four 

subjects , he found significant correlations between alpha 

index and vermsl !,%• (0.53), alpha frequency and verbal I . . . 

(0 .42}, §m& pract ical 1*0, (0.40), m& general i.«±. (0.30). 

Intell igence was measured via the South African version of 

ths Weoheier-Belivue. The author proposed ths following 

10 O.L. Ereeser and F.W* Smith, "The Eolation of the 
1BO and Intell igence Level in the Uon-Oifferentiated Familial 
Type of Mental Oeficiency", The Journal of Favcholo&y. Vol. 
89, 1950, p . 47-51. 

11 0. Shsgass, "An Attempt to Correlate the Occipital 
Alpha Frequency of the MQ with Performance on a Mental 
Ability Test1*, fournal tiTfecgerlmental Psychology. Fol. So, 
1946, p . 88-92. 

12 A*0. Mundy-Oastle, "llectrophyalologiosl Corre­
l a t e s of IntmHigenee*, 3ouatal of Personali ty. Vol. 88( 
Ho. g, aune, 19SS, p . 1S4-19®. 
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to aoooumt for ths apparent disparity of the findings: 

the sample was highly selected, I.̂ .'a ranged 1'ros 11 a to 

135, and in a homogenous group non-intellective factors 

tapped by the Wechsler-Be11vue will serve to reveal their 

underlying electrophysiological correlates, whereas in a 

less homogenous group euca relationships would be obscured 

by the greater variance contributed by the non-intelleouive 

feetore. 

13 

Retchine and his associates correlated & combina­

tion of several ISO variables with intelligence. The Tff.Q 

variables were alpha index, frequency scatter index, 

spaclal organization and amplitude. Only two correlations 

were found by the author to be significant. Verbal !.:. 

and frequency scatter index (0.37), and performance I.Q« 
14 

and frequency sca t ter Index (0.49}• I r t l , in reviewing 

th i s atudy, however, found some s t a t i s t i c a l e r ro r s , 

therefore caution should be exercised in interpret ing 

these resu l t s as (significant. 

Shagaea15 recently reported premising resu l t s of 

i n i t i a l experiments with a new psychophysiological method 

15 S. Hetehine, X. T&len, O.C* Lalry and H. Zaaso, 
"fig, e t Niveau Mental", L*Anncm Paycholo.&l<me. Fol. S, 
1959, p . 3S&-372. 

1* W l , Qa. O i l . , p . 5. 
IS 0. Shagass and Marvin Schwartz, "Ivoked Poten­

tials and Sensation in Man", Journal of Msuropmyoalmtrr. 
Fol. 2, Ho. S, Fane, 19©1, p. g»8-f70. 



B1FX&W OF T W UTKRATBR1 6 

measuring cortical potentials evoked by sensory stimulation. 

Since this initial phase is only the beginning of a larger 

study no measures of Intelligence were used. Using a 

photic stimulator and &n electrocutaneous stimulating appara­

tus ,Shsgass established that both the photic and the electro-

cutaneous stimulation consists of a relatively constant 

initial response of brief duration and length, followed by 

several w&vea of variable amplitude which say continue for 

relatively long periods. These secondary amplitude waves 

seem to be influenced by psychological factors. 

The studies reported above, with the exception of 

the last one, sound a discouraging note. Ferhapa because 

of a lack of highly significant findings, the research in 

this area has diminished to purely neurological experimen­

tation. It sseas that the researchers have given up too 

onickly, forgetting that the X.*« is but a small measurable 

dimension of the human personality and other areas beg to 

be investigated further. This neurophysiologies! method 

still holds many secrets and remains of considerable value 

In psychophysiological experimentation. Shagass, one of 

ths most outstanding msm In the field of neurophysiology 

has this to say; 

1® Smagass, On. Pit.. p. £69. 
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The ability to measure cortical responses in a 
subject who is able to report his thoughts m& 
feelings offers exciting possibilities (...) one 
thinks of attempting to find behavioral correlates 
for individual differences in the characteristics 
of ovoked potentials. 

2. Measures of Creativity. 

The acope of this section will be the review ©f 

past and present available measures of creativity used wdth 

adults. 

Many different kinds of tas&s have been used in 

attempta to obtain measures of creative thinking abilities. 

Two of the earliest and most recurrent types of teaks are 

analog!*a tasks end project!vs devices such as ink blots. 

17 IS 

Sibot and Spearman stated the i r theoretical foundations 

for the analogy concept. Both of these authors considered 

analogy an almost inexhaustible instrument of creation and 

the essent ial fundamental element of creative imagination 

in the in te l l ec tua l sphere. Although th i s concept of 

creative thinking and th i s type of task haa received less 

attsntlem In recent years, recognition of analogiss Is s t i l l 

regarded by some students of creat ivi ty as an important form 

17 T. Rlbot, laaay on tft*, QjfrsUTt Imagination, 
Chicago, Open Court Co., 1906, p . xix-390. 

16 0. Spearisan, Creative Mind. London, Kisbet and 
Co., 1930, xiv-153 p . 
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19 BO 

of creative thinking. Bouroh&rd presented a survey of 

projective techniques, psychoanalytically oriented, presumed 

to provide indications of c rea t iv i ty . 

Dearborn2* wan one of ths ea r l i e s t m®TB of ink 

blots as a t e s t of imagination or creative thinking. His 

technique was simple and umlnvolved. A drop of ink was 

pressed between two pages of paper end the subjects had to 

create from the presented ink spot. The a©or® was the 

number of i t a s s created. 

Chaasell designed twelve tasks to measure the 

factor of o r ig ina l i ty . The tasks aostly measured novel 

approaches to familiar s i tua t ions . 

An interest ing task was developed by Simpson to 

measure creative imagination* The tes t was made up of f i f ty 

sets of four dots . To each set of four dots the subject was 

19 B,R. Anderson, (Bd.J, Orafc,tlvity am4„ %fim Qul^T*/ 
t l on . Hew Tork, Harpers, 1959, x i i i -£ f5 p . 

< 
SO I.M.L. Bourohard, "The Use of Projective ttsckni-

ques la the Analysis of 3r<sativltyw, Journal of Projective 
",auas. Vol. 1®, Ko. 4 , Geoember, 1952, p . 41B-427. 

£1 ti.V. Dearborn, "A Study of Imaginations", 
MMM^MMh Q$:t*l!imXWX„> •«*• «» *©• B. January, 

£2 L«M« Chasssll, "Tests for Originality", Journal 
of Iducational Psychology. Tel. 7, lo. &» June, 1916, 
p. 517-32*. 

23 E,M# Simpson, "Creative Imagination11, American 
1 iff, ftfflrtttlw» *•!• » , «»• I, Jprll, its*, p. sag-
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to add two dots to construct pictures. The scoring emphasis 

was placed on creative changes. 
24 

Eargravea attempted to measure imagination, fluency, 

and originality by w»y of a battery made up of twelve tests. 

Originally they were designed to test whether imagination, 

fluency, and originality could be isolated from SpeaJ?«am*s 

"0* factor. Ho signs of a unitary and unique imaginary 

power were found. 
25 

McCloy and Meyer attempted to study the creative 

process apart from technical skill and other complicating 

factors. They have designed a Oreatlve Composition Appara­

tus where the subject had to manipulate colors and movable 

aeoeaaoriea Involving the play of colored light upon clay 

forma and the introduction of colored background. Signifi­

cant differences were found between the mean performance 

scores of students and established artists. 

Welch sought the assessment of creativity through 

ths seeing of new combinations, lis tasks Include: Block 

24 H.L. Haxgraves, "The Faculty of imagination", 
^tl»h Journal of Faycholoiar. Monograph Supplement, Vol. 10, 
9£7, p. 74. 

25 W. McCloy and U.I. Meier, "Creative Imagination 
1A Children and Adults", Psychological .Itononrspna. Vol. SI, 

S, 1939, p. 66-11*. 

£6 L. leioh, "tooomhin&tion of Ideas in Creative 
Thinking", imml tiLfoffMffrt ffsyoholoisy. Vol. $0, Ho. 6, 
1940, p. 638-642, 
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Ponstruetlon. where the subject is to make up household 

furniture out of ten blocks; Sentence Construction, where 

the subject is asked to make sentences out of ten words; 

Letter Construction, making words out of letters; &v& 

finally, abort Story Construction. 
£7 

Berg attempted to measure f l e x i b i l i t y by means of 

a t e s t made up of s ix ty cards each containing one to four 

i d e n t i c a l f i gu res of a s ingle co lo r , four kinds of f igures 

and four co lo r s . The sub j«eu were required to make v&rie-

t i e a of arrangements In the various ca tegor i e s . 

Ths measurement of c r e a t i v i t y in machine design was 

attempted by Owen^8 and h i s a s s o c i a t e s . The authors de­

veloped a s e r i e s of manipulative mechanical t asks t o assess 

c r e a t i v i t y in t h i s a r e a . 

©pringbett2^ and M s assoc ia tes designed the 

Di f f i cu l t Lines Tes t , assuming that c rea t ive thinking 

d i f f e r s from problem solving only because i t involves a 

g r e a t e r s e n s i t i v i t y t o unconscious processes . S igni f icant 

27 K.A. Berg, nA Simple Objective Technique for 
Measuring f l e x i b i l i t y in Thinking", Journal of Oenaral 
Fsychology. Vol. 59 , F i r s t Half, Fuly, 1948, p . 15-22, 

28 W.A# Owen, "The Measurement of Crea t iv i ty in 
machine Design*, Journal of A l l i e d Psychology. Vol. 4 1 , 
Ho. o , 19S7, p . 297-3027 

£9 B.M. Spr lngbe t t , J .O. Bark, and J . Clarke, 
"An Approach t o the Measurement of Creative Thinking*, 

p . 9-20. 
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correlations have been obtained with teata of reasoning m€ 

intelligence. 

A teat of creativity in engineering was developed 
30 

by Harris. The test consists of two forms of twenty 

items and yields scores of fluency, flexibility and origina­

lity. Investigations were conducted to establish validity, 

reliability, Interseorer agreement, relationships with other 

tests and fees validity, 

SI 
Since Guilford and his associates have developed 

the most comprehensive tasks for measuring the creative 

thinking abilities in adults, theirs will be treated at a 

relatively greater leagtn. 

It appears from the literature available that 

Suilford, oyer since his American Fsyehologleal Associa­

tion presidential address, has continued to modify his con­

ceptualisation of the creative thinking abilities and the 

tasks used to assess them* In & recent monograph®5 his 

current intellect model and modifications are sumei&ri^ed. 

Farlier, Guilford had considered '-he thinking abilities 

30 B. Harris, "The Development and Validation of a 
Test of Creativity in Engineering", Journal of Applied 
Psychology. Vol. 44, KG. 4, August, 1960, p. 257-260. 

31 Guilford and Merrifield, Op, Clt.. p. 1-27. 

32 J.F. Cullf©rd, "Creativity*, American Payoaolo-
&lst. Vol, S, Ho. 9, 1950, p. 444-454. 

S3 Oullford and Msrrlfield, Pp. Clt.. p. 1-17. 
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involved in creativity to be those which he had defined as 

"divergent productions and transformations". He now? in­

cludes the redefinition abilities which are in the conver­

gent production category of Uls structure of intellect and 

sensitivity to problems vthioh fall in the evaluation 

category. Els tasks designed by mesne of f&otor analysis 

to measure various dimensions of creativity are the scat 

exhaustive of all presently found available. Their variety 

permits the selection of those which tap different functions 

of creativity, and the users may choose those which will 

measure the function in which th»f axe interested. The 

most Important asset of the ^ests developed by Guilford 

lies in their theoretically established bases and t&e care­

ful studies which gave them existence. A more elaborate 

discussion of these tests and criteria for -heir selection 

will be presented in Chapter Two, dealing with research 

tools. 

3. Summary and the Hypotheses. 

It was stated that to this date studies have not 

been reported dealing with F10 variables and creativity. 

Intelligence has often been listed with creativity and 

variables in creative thinking have been included in struc­

tures of the intellect, therefore studies relating a number 

of M® variables to Intelligence have beam reviewed. It 
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was noted that no significant correlations between ESQ 

variables sxamined and intelligence was reported in any 

study dealing *ith a sample of adults with the exception of 

54 
Srtl's study in which nigh correlations were found, 

however through & subjective meaaurimg technique which pre­

sents serious obstacles to cross validation. It was stressed 

that the large number of operations necessary in ths cur­

rently used intelligence tests may have introduced too many 

variables for adequate differentiation. A proposal teas made 

to reduce ths variables to acme of those measured In 

creativity. 

Ths past and present tasks in the measuressat of 

creativity thinking in adults have been reviewed. It was 

stressed that studies osher than Guilford'a have not used 

the factor analytic techniques to arrive at creativity 

variables and have not 'mm as extensive. 

The theoretical background is partly based on 

Secies'3S assumptions regarding the functioning of the brain 

in creative thinking;. Creativity in the human individual 

is a function of probabilistic field fronts within the 

cerebral cortex. It is therefore assumed diet in the crea­

tive individual the spread will be wider and more areas of 

34 Irtl, On. Sit.. -111-41 p. 

36 Socles, ftp., Clt. . p. 135-146. 
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the cerebrum will be involved by cel lular e lec t r i ca l act ivi ty 

at r e s t and resul tant from a stimulus. 

The general hypotheals i s stated in ths null form, 

there are no signifleant relationships batwesn creat ivi ty 

and spread of f ield fronts in the cerebral cortex. The 

following additional nypotheaea were formulated for t es t ing . 

There are no significant differences In lift ampli­

tudes among groups of Individuals classified as low, middle, 

and high acorers on t e s t s of c rea t iv i ty , in any ons of the 

cerebral cortex areas. 

There are no significant differences in H f ampli­

t u d e , among groups of individuals classified as low, middle, 

and high scorers on testa of c rea t iv i ty , in any one of the 

cerebral cortex areas that would be an effect of photic 

stimulation. 

There are no significant dlfferencea in the mean 

amplitudes between the resting and photioaily stimulated 

phaaes, for groups of indlyiduala classif ied as low, middle, 

and high scorers on tea ts of creat iv i ty . 

Chapter Two wi l l preaent the toola uaed in th i s 

invest igat ion, both psychometric and neur©physiological. 



CHAPTER II 

TOOLS OF RESEARCH 

This chapter will present the tools utilized In 

this study, both psychometric and neurophyBiological. The 

presentation will consist of ths general description of 

Guilford's intellect model and the poeltiona which creative 

thinking abilities occupy in it* This will be followed by 

a brief description of the Guilford teats designed to tap 

creative thinking abilities and, finally, the criteria used 

for the tests chosen in this study. The description of 

the ISM Instrumsntatloa will follow and conclude this chapter. 

1, Guilford's Intellect Model and Creative Abilities. 

1 
Guilford's major objective since 1950 has been the 

exploration of all aapeeta of Intelligence. His study led 

to the formulation of a theoretical model for th© complete 

structure of latelleet. Investigations la the arena of 

creative abilities, reaaoning, evaluation, planning, and 

problem solving have led to the formulation of this model. 

In order to better underatend the meaning of creative 

1 J .P. Ouilford and P.ft. Merrlfield, "The Structure 
of latelleet Models Ita Bass and Implications", Report from 
ths Psychological Laboratory. The University of Southern 
California, So. B4, April, 1960, p, 1-87, 
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abilities it will be necessary to dlacuaa briefly ths 

hypothesised structure of intellect. 

Intellectual abilities aa found by factor analysis 

have been grouped into three major dimensions. First, in 

terms of Operations required in the performance of the act. 

In this dimension, five fundamental kinds of operations have 

been Isolatedi 

1. Cognition, the operation of discovery, rediscovery, 

or recognition; 

£. Memory, which is the operation of retention of 

what has been cognised; 

3. Divergent (thinking) production, the operation 

which generates new information from known and 

remembered information, I.e. thinking in different 

directions in search of variety; 

4. Convergent (thinking) production, the operation 

where the information leads to one right anawer, 

or to a recognised conventional answer; &&&, 

5. Evaluation, the operation where decisions are 

reached as to the correctness, suitability or 

adequacy of what is known, remembered and produced. 

The second dimension classifies intellectual factors 

according to the kind of Content Involved. The fact,ore 

isolated in this e&tegory number four: 
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1. Figurnl Content, concrete material with all the 

properties of material objects; 

2. Symbolic Content, composed of conventional signs 

such as letters and digits; 

3. Somatic Content, in the form of verbal mannings 

or ideas; and, 

4. Sehsvloral Content which is non-verbal, of ths 

kind involved in human interactions. 

The third and final dimension la that of Products. 

Thia jseans that when a certain kind of Operetlon is applied 

to a certain kind of Content, Froduota are obtained. There 

are six general kinds of Products. The kinda of products 

are: 

1. Units which are concrete Items of information; 

5. Classse, which ere grouped items of information 

according to common properties; 

3. Eolations which are units of information with 

recognized connections; 

4. Systems are structured aggregates of Items of 

information; 

5. Transformations are changes in the use of known 

Information; and, 

6. Implications are "extrapolations of information, in 
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the form of expectancies, predictions, antecedents, 
2 

and consequences". 

Guilford's classifications of intellectual abilities 

are combined and represent a unified theory of intelligence 

that can be represented in a cubical etodsl. In this model, 

each mode of classification described above becomes a para­

meter or dimension of the model. Ivery kind of Content can 

be combined with every kind of Operation @nd each one of 

thess combinations can be combined with every kind of 

Froduet• 

The creative abilities of fluency and flexibility 

come from the category of Divergent (thinking) Production. 

Thus, to draw an example for better illustration of the 

model, ideational fluency is interpreted as the ability to 

produce divergently a number of meaningful semantic units, 

i.e., Ideas. Flexibility, on the other hand, Is interpreted 

as the divergent production of classes. 

Qullford and his collaborators have developed teats, 

many of which are atill in their experimental forms, to tap 

each specific Operation of the intellect model, i.e., 

Cognition, Memory, Divergent Production, Convergent Produc­

tion, m& Evaluation. Tests of Operations known to be 

unrelated to Creative Thi&kiag will not be dealt %ith in 

% Suilford and Merrlfield, On. Pit., p, 5. 
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this pressntatioa. Convergent Production, though recognized 

as a contributing factor to Creative thinking as a whole, 

will not be elaborated upon here for the major interest in 

this study is divergence of thought rather than spontaneous 

convergence. Tests of Bivergent (thinking) Production will 

now be reviewed and their positions In the intellect model 

stated. Tests in experimental forms and unavailable for 

use sdll not be elaborated upon. 

To thia date there fare nine combinations of 

approaches to tap Divergent Production: 

1. ffl.fiuja.1, Sfqntffneoua, Fi.asl^i.ty is divergent think­

ing about fi§ural material resulting in a classi­

fication; 

2. Flgural Adaptive Flexibility is divergent thinking 

about tigural or structured material resulting 

in transformations; 

3« Word Fluency is divergent thinking about symbolic 

material r caul ting in unification; 

4. Ideational Fluency is divergent thinking about 

semantic material resulting in unification; 

5. iBeaantlc {Spontaneous Flexibility is divergent 

thinking about semantic material resulting la 

classifi cation; 

©. Association®! Fluency is divergent tninkin^ about 

semantic material resulting In relationships; 
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7. Orl&lnallty Is divergent thinking about semantic 

materials resulting in transformations; 

8. Semantic Elaboration is divergsnt thinking about 

semantic materials resulting in implications; and, 

9. Ixcresslonal Tlusnoy Is divergent thinking about 

symbolic material resulting in systems of struc­

tured aggregates of information. 

2. Tests of Creativity. 

Of ths tests mentioned above, five have been chosen 

for ^99 la this study. The reason for their salaction was, 

first of all, their reported quality to tap divergence of 

thought and, secondly, their availability. A brief descrip­

tion of each selected test will now be given. 

The test of Word Fluency taps the individual'a 

ability to think of words rapidly, each word satisfying the 

same latter requirement, such as containing a stated letter. 

The task is made up of two parts with a time limit of two 

minutes per part. The score is the total number of res­

ponses satisfying the requirements. The alternate form 

coefficient of reliability obtained on a sample of 219 naval 

air cadets and naval officer candidates is reported to be 

3 f.l, Christansen and J.P. Guilford, Manns! for the 
Carls tenaen-QullfeM Fluency Testes. Beverly Hills, California, 
Sheridan Supply Co., 1969, p. 7. 
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Ideational, Fluency is a test which requires the 

subject to list rapidly ideas to meet meaningful require­

ments. The teat is composed of four parts with a time limit 

of three minutes per part. The score is the total number 

of acceptable responses. The alternate form coefficient of 

reliability obtained on a sample of £19 navel air cadets and 
4 naval officer oandidates is reported to be ,76. 

Associations! Fluency Is a test requiring the indivi­

dual to list words that bear some relation to a ^Iven word. 

The score is the number of acceptable responses. Alternate 

form coefficient of reliability obtained on a sample of 240 

naval air cadets m& naval officer candidates is reported 

to be .63.s 

Bxoreaslonsl, Jlasaoy is a test requiring ths indivi­

dual to make four word sentences given the ssu&e four initial 

letters of the words to be used in all responses. The total 

score is the number of four word complete sonter.es* con­

taining the specified initial letters. The coefficient of 

reliability for this test has not been reported by the 

authors. 

Alternate Osea is « test sal oh requires the Subject 

to llfet u&coffi&ca, or lew cowmen uees of & given objact 

4 Christensen and Guilford, Op. Clt.. p. 7. 

5 X>H«« P* *• 

http://sonter.es*
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whose coasion use is s t a t ed . There aro three pert© to the 

t e s t with three items p@r p a r t . The time l imi t i s four 

minutes per p a r t . The score i s th© t o t a l number of accep­

t a b l e responses . R e l i a b i l i t y a s t i a a t e s in "samples of 

young adul&sM «1th above average I .Q.*s range from .68 to 

. 85 . The K of the population i s not s t a t e d . 

To f a c i l i t a t e communication concerning the t e s t s 

descr ibed, the r s e i e r i s re fer red to Appeadieec 1 , g, 3 , 4 , 

and 5 , which represent samples of ©eoh t e s t used in t h i s 

i nves t i ga t i on . 

From the foregoing examination of the t e s t s of 

Divergent Thinking i t c&n be ooncludad, with some assurance, 

tha t they d i f f e r from the cu r ren t ly popular I . Q . t e s t s . 

I t appears that I.Q., t e s t s are very much confined to cogni­

t i v e ca tegor ies and concentrete on a very few fac tors in the 

s t r uc tu r e of the I n t e l l e c t . Usually they do not include 

itema tapping divergent thinking or t ransformationa. This 

i s the reason why I t la believed that former a t t e a p t s to 

find r e l a t i o n s h i p s between I .Q . and b lo logloa l measures of 

cerebra l behavior have f a i l e d . 

6 ft.O. Wilson, P . l . Chr is tensen, F.R. Merr i f la id , 
and jT.F. Oul l ford , Al ternate p e s . Manual of AdmlaHtrsU.Qa.* 
gfWfrMfcffl* ffitm*lMailam» love r ly H i l l s , Ca l i forn ia , 
Sheridan Supply Co. , 1960, p . S. 
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5 . t l eo t ro-Heurologlea l Meaaurea. 

The ina trumectat lon employed in t h i s s tudy, t o 

s t imu la t e , monitor, and record cerebra l a c t i v i t y w i l l now 

be descr ibed. 

BIG records were obtained from a Typo 150, Trans i s -

toris&ed, Qii&t ©hansel Offasr system. &ev©n of the ©ight 

ch&nnela were employed to monitor osraforal a c t i v i t y and the 

eighth channel served a© a marking device for the photic 

stimulus f lashaa . 

The phot ic s t i p u l a t o r «as a Model FS 3 Cress System, 

s e t a t s ing le exposures. The photic s t imula tor was connec­

ted to the fclghtn channel of the BBC by way of s phot© c e l l 

to t r i g g e r off the n&rklag aconanism. 
7 

l l e e t r o d e s were of the Idison-Swan type , made up of 

a shor t s i l v e r tub® capped by a small pad which was in 

d i r e c t contact with the s ca lp . 

The recording room was copper shielded in order to 

eHmln&te outside e l e c t r i c a l i n t e r f e r e n c e . 

The following chapter w i l l descr ibe the experimental 

design of t h i s i nves t i ga t i on . 

? B J , Hughe®, In t roduct ion to C l in i ca l ^ l e c t r o -
eaespaale&ra&hy. B r i s t o l , G .8 . , John Wright and Sons, 1961 
p . 3 . 
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XlFBftlHfllTAL DlSXGSi 

The purpose of t h i s chapter la to present the 

methods followed l a order to t e s t the hypothesis es s ta ted 

l a the f i r s t chapter . Thus, t h i s chapter w i l l b® divided 

l a t o sec t ions s p e c i f i c a l l y dealing with the population used 

in t h i s s tudy, the e x p e r t m a t n l procedures followed, the 

ana lys i s of %%C amplitude po ten t i a l s* and the s t a t i s t i c a l 

analyaia of the obtained da ta . 

1 . The Populat ion. 

The ae l ee t ioa of Subjects for t h i s study Was baaed 

©a three © r i t e r i a . F i r s t l y , the primacy of the fngllma l a n ­

guage; secondly, the minimum age of e ighteen; and, t h i r d l y , 

male sub jec t s . The necess i ty fo r the Fnglish X&ngn&g® was 

determined by the c r e a t i v i t y t e s t s ishlch presuppose nat ive 

f a c i l i t y with the English language. The minimum age r e ­

quirement was necessary to precluds poss ib le EBC pa t t e rn 

ohangea a t t r i b u t a b l e t o maturation l eve l which occur up to 

the age of s ix teen , tomes were excluded from t h i s study 

because of the poss ib le e l e c t r i c a l d i s t o r t i o n s which can be 

brought about by the v a r i e t y of l o t i o n s used on the h a i r 

containing mineral elements which could have d i s t o r t e d 

the recording of ce rebra l d i scharges . An add i t i ona l f ac to r 
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for selsction was the ability to relax in the recording 

situation, in order to minimize electromyographic activity. 

Thus, with the above criteria thirty subjects were 

chosen. All were unpaid volunteer undergraduate and graduate 

students of the University of Ottawa, in apparently normal 

health. Their ages ragned from eighteen to forty-two years 

with a mean age of BS.6* 

S. Ixperimwntal Procedure. 

In order to obtain the data for thia study, two 

testing saaaions were asoesaary: ths BIG recording session 

and the administration of the creativity tests. These 

sessions will now be diacussed In that order. 

Facilities for ISC recordings were made available 

by ths National Defence Tri-Service Hospital in Ottawa. The 

apparatus was described in Chapter Two. The apparatus to 

record cerebral activity was operated by a licensed %W 

technician. 

Recording sessions were conducted on three consecutive 

Saturday afternoons, Ths Subjects were told, several days in 

advance of the proposed recording date, to refrain from con­

sumption of any alcoholic beverages twenty-four hours prior to 

recording. Before preparation for recording the Subjects 

were instructed that this part of the Investigation dealt 

with the recording of the electrical activity in the cerebral 

cortex and that no painful stimuli were to be expected. 
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eleotrodea. Tne eyea were kept closed for a partial reduc­

tion of eye blinks. 

The location end ths numbering of the recording sites 

were as follows: Channel I Prefrontal, Channel II Frontal, 

Channel XII Parietal, Channel XT Occipital, Channel T 

Anterior Temporal, Channel vl Temporal, and Channel FIX 

Foaterior Temporal. The unilateral method of recording was 

used, the reeordiag side being determined by the individual's 

handedness. 

The photic stimulator was set at a dlatance of 

thirty-eight inches from the head of the Subject, adjusted 

to eye level. The selection of this distance and position 

waa prompted by the experimenter*s tests carried on prior 

to this Investigation la attempting to eliminate electromyo­

graphic activity distorting ^FC records resultant from 

common eye blinks, Ths stimulator was set at single 

exposures. 

The BIO instrument was situated outside of the 

shielded room where the subject was seated. The Instrument 

was set to record at a tiae constant of .3 seconds, master 

gain setting of 5/9. The filter was on to eliminate noise, 

and the micro volt setting wus at 50 with a ^9n deflection 

of 11.5 mm. Ths paper speed was sat at IE cm. per second. 

For the purpose of this study the monopolar or 

reference technique of ^tfk recording was chosen. The 
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reference electrode was of the soma kind and treated in the 

same asnner as those described above. The ear lobe was 

chosen to act as the constant. Tests carried out prior to 

this study by the same experimenter showed that the lobe of 

the ear *as inactive &lta respect to responses evoked by 

visual stimulation and yet wan sufficiently proximal to the 

scalp to minimize the interference of other electrical 

activity. 

The total recording time consisted of approximately 

three minutes duration. The first recording -w&& obtained 

of the Subject*s cerebral &e%ivity during & resting state. 

This period lasting one and one half minutes; then reactions 

to forty photic stimulations exposed at rai&dosa during a 

period of one and one half minutes sere recorded. %lth this 

the FSC recording »*• s&ded. 

The en&lyais of the FKQ data obtained @s described 

will be presented in the section of this chapter dealing 

specifically with she analysis of data, both F,1Q and 

creativity. 

The creativity tests described In Chapter Two were 

administered and scorod only after the analysis of the %EjQ 

data was completed. 

Ths five tests of creativity were administered in 

one group session on a Saturday sjffeeraooa. The place of 

testing was a large classroom in the School of Psychology 
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and Education of the University of Ottawa. Subjects wore 

comfortably ssatad sufficiently distant from each other to 

prevent copying. Before the test ing began, the group was 

told that th is was the second part of the study in which 

they had volunteered to par t ic ipa te . The tes t ing session 

followed. Before each t e s t , the instructions were read 

aloud by the writer and the subjects read s i l en t l y . The 

tes t ing session lusted approximately one hour. The ins t ruc­

tions for each of the five creat iv i ty tea ts can be read in 

Appendices 1, 2, 3 , 4 , and 6. 

3 . Analysis of the I5B0 Amplitude Variable. 

For the purpose of HC analysis In th i s study the 

amplitude variable was choaen. The choice wae made with one 

purpose in mind, that I s , to monitor and record cerebral 

output a t res t and subsequently ia a stimulated s t a t e , lash 

n o record consisted of approximately turenty-two meters of 

standard %%C paper occupied by eight red ink traces of which 

the top seven represented cerebral alectrio&l ac t iv i ty and 

the eighth served as a marking dsvice to indicate the 

ins tant place of the photic stimulus exposure. 

A wave amplitude analysis was performed on each of 

the seven channels for both the res t ing and the stimulated 

phases. Attempts to use a polar decompensating metric 

plsaimeter to measure amplitude have proven that the human 
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error ia the traclag of small areas is too great for accep­

tance of its results. It was thus decided to use a different 

technique which would yield more reliable results. 

To obtain indirect measures of w&ve amplitude, trans­

parent acetate sheets of constant weight of .003 inch thick­

ness were used. The constancy of weight for this study was 

determined by cuttlag out one hundred, one square centi­

meter pieoea of acetate from the sheet® to be used la this 

study and weighing each individual piece separately oa a 

Hottier Orammatic Balsacm. Deviations ia weight were found 

to be in the fourth decimal. The constancy of acetate 

weight waa accepted. 

For each Subject, twenty amplitude samples were 

obtained of one second duration for each channel during 

resting and stimulated phases. Thus each sample represented 

one 990oaA of cerebral activity recorded from a given area 

of the scalp. 

A one second sample consisted of a twelve centi­

meter ESC paper length occupied by an electrical wave trace. 

The wave traoe to be measured was marked off by two paral­

lel vertical lines *slth a twelve centimeter displacement. 

The peaks of this wave trace were joined by straight lines 

thus forming aa enclosed delineated area. Geometrically 

the shape resembled a rhomboid of twelve centimeter length, 

in the measurement of amplitude in the stimulated phase the 
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first vertical line was drawn at the point of stimulus as 

indicated by the stimulus marking aplke of Channel VIII. 

The delineated ar©a on the IIP paper was then 

covered with an acetate a host and the delineating line was 

traced with a Sard-Farteer number 11 surgical scalpel apply­

ing slight pressure. The result of this operation was a 

separated piece of acetate having the same area as the 

delineated area on the ISO paper. The weight of this one 

piece of acetate as weighed oa a Settler Or&mmatle Bal&noe 

represented an indirect measure of amplitude of a wave 

trace of one second duration. 

This operation was repeated £S0 times for each Indi­

vidual record, that is SO samples of resting, and SO ess plea 

of stimulated cerebral output, for seven channels were 

obtained. 

The final amplitude score for a given channel at a 

resting or atimulated phase was the sum weight of the 

twenty aaaples for that phase by the above described method. 

Thus, each Subject had a total of fourteen scores for SIC 

smpXitude, lach one of the seven channels bore two aoorcs: 

one for the resting phase and the other for the atimulated 

phase. The weightings were mads to one ten thousandth of 

a gram, taas ths scores were represented by four digit 
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numbers. In ordsr to facilitate calculations the eoorss 

were rounded out to the third digit. 

4. Statistical Analysis of Data. 

Ths hypotheses as presented in ths third section of 

Chapter One Indicated several variables which might be re­

lated to creativity and FIG amplitude potentials. These 

are: individuals, creativity, ISO channels, and resting and 

stimulated phases of amplitude potentials. Creativity con­

sisted of five independent test scores, and a sixth classi­

fication was obtained by using the sum of the five scores 

obtained by each Subject. The seven FEC channels represen­

ted seven areas of the cerebral cortex in two phases; 

resting amplitude and stimulated amplitude. The sums of 

amplitude for the seven channels in a resting phase and the 

stimulated phase, and finally the total amplitude for each 

channel were obtained by adding the two phases. With so 

many interacting factors, it was decided to use analysis of 

variance es the first step in the data analysis. A pseudo-

four dimensional model for analysis of variance was chosen. 

The plan for analysis of variance divided the thirty 

Subjects of this study Into three equal groups of ten, thus 

1 Quiaa MoUemar, Psychological Statistics. Third 
ULlttoa, Hew York, John Wiley and Boas, 1962, p. 333. 
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establishing three levels of creativity; High (H), Middle 

(It), sad Low (L). The olsssil"!cation of individuals into 

three equal groups was arrived at through a distribution of 

creativity scores, using &n interval of two. The top ten 

scoras constituted the Elgh level, the Middle ten the 

Middle level, and the lowest ten ths Low level. These three 

levels constituted the three Blocks In the design. The 

Rows of the design referred to the Individuals, the Columns 

to the seven Channels and the other dimension to the Phases. 

This design permitted the analysis of the following 

main effects* Individuals (I), Creativity (OB), Ohsanel 

(CM), and Ph&se (?)• The three double Interactions and the 

one triple interaction computable in this model were: 

GBxCH, CBxP, CHxP, end CBxCBxP. The residual combined the 

quadruple interaction and ussosapatable double and triple 

interactions. To obtain the sums of squares for the indivi­

dual main offset, the following formula was adapted, using 

the code letters described abovei 

This entire procedure was repeated six ti®es for 

each measure of creativity utilized in this study. 

Since the F velue of the sain affeot of Creativity 

did not yield significance in the overall ssnalyals it was 
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decided to perform F_ testa independently at each level for 

each channel. The error term in thia supplementary analysis 

remained the as&e as the one used in the overall analysis 

of variance. 

To consider the mean differences between rating and 

stimulated amplitudes for each channel, t teats were used. 

The standard error of the difference for the calculation of 

the £ value required the use of the correlation between 

resting and stimulated amplitude phases for each one of the 

seven channels for the whole aample. For the Pearson r 
5 

the following formula was uaed: 

_ NZ.XY - Z.XE.V 

Thus the formula for the standard error of the difference 

was: 

°i = /|/%/"£RROR"0^'O 
Ths "Error" term was constant for each test of Creativity 

but the £ differed with each channel 

The following chapter will present the findings and 

interpretations of this investigation. 

mmmmmtmm^mmm\mmmmmttmmmmmt>mn\ mi win 

Z S .F. L iadqu i s t , ff.fratlstl.oal Analysis in Educational 
i tesearch. Hew !©rk, Houghton Mifflin Co. , 1940, p . 170-171. 

8 Xt.T, Bayaaw, Manuel de u t e t l a t l o a a . Ottawa, lEdi-
t i oa s de l *Un ive r s i t s , 1958, p . 1£6. 

http://ff.fratlstl.oal


CHAPTER IV 

FB1SSKTATX0N OF RISSCLTS 

This final chapter will present the results stemming 

from this investigation. The summary of the overall analyaes 

of variance will be shown and commented upon. This will be 

followed by the results of Individual £ and t teata con-

dusted on each channel for the six creativity measures. The 

preaentation of differences measured between resting and sti­

mulated amplitude phasea will conclude the presentation of 

results. The final portion of this chapter will consist of 

the interpretation of the reaults presented with possible 

suggestions concerning further research. 

1. The Statistical Findings. 

This section will be the presentation and a commen­

tary on the reaults of the analyaes of variance for the six 

measures of creativity employed in this atudy. To facili­

tate communication ths reader will be presented with a 

brief description of each creativity measure prior to the 

pressntatioa of the summary of the analysis of variance. 

This description will include the definition of eaoh test 

and its place ia Guilford's model of the intellect. 
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The preparation of each Subjeet for recording was 

approximately of four minates duration. Ths Subjact was 

asked to sit on a chair while the W O technician measured 

his head and prepared the selected sitea of the skull for 

recording. The electrodes consisted of short silver tubes 

capped by small pads which were ia contact with ths scalp. 

Those electrodee were steadied by a small polythene support. 

The pads were ohlorlded at frequent Intervals and necked, 

between recordings, in ©aline solution. A soft rubber harness 

served to hold the electrodes in position. Before applying 

the electrode to the scalp a email area of the eealp was 

cleansed, by rubbiag vigorously with methylated spirits. 

Following this, a little Cambridge jelly was applied to the 

cleansed area. The harness was then put on and the elect­

rodes slipped under the s%sm,p» of the harases so that the 

pads rested oa the created crass of the skin. With this 

preparation completed the Subject was asked to sit la a com­

fortable armchair la ths recording room. The room la which 

the Subject was seated was shielded with copper wiring in 

order to eliminate any outside electrical Interference, and 

was sound attenuating. The usual sounds emanating from the 

outside could not be heard. When the Subject was seated 

he w&a asked to assume s relaxed position and to close M s 

eyes. Maintaining a sitting, rather than a reclining 

position, minimised flaemgas In orientation of scalp 



FUEOTTTATION OF RESULTS 56 

Table I summerizes the analysis of variance 

for the tes t of Alternate Usee, a c rea t iv i ty t e a t , 

requiring the a b i l i t y to l i s t uncommon, or less 

common uses of a given object whose common use i s 

s ta ted. In terms of Guilford's structure of the in­

t e l l e c t th is teat Involves ths operation of divergent 

thinking about semantic material , result ing In a 

c lass i f ica t ion , that i s , a grouping of aggregate items 

of information because of their Qomeaon propert ies . 

The analysis reveals that the main affect 

of this Creativity tes t wes not s t a t i s t i c a l l y s igni­

f icant . The mala effects of Channel and Phase, 

however, demonstrated high significance beyond the 

.001 level of confidence. The double interact ions 

of CRxCH and CHXF were both significant beyond the .01 

level of confidence. The double interaction of CRxF, 

as well as the t r i p l e interact ion of CRxCHxF were 

aot s ignif icant . 

1 3.P. Guilford and F.H. Merrifiald, "The Structure 
of In t e l l ec t Hodel: I t a XJses and Implications", Beport 
from the Psychological Laboratory. The Cniverslty of 
Southern California, Mo* £4, April , I860, p . 1-87. 
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Table X.-

Table of Fariases for Four Dimensions with Creativity Defined 
as Alternate Uses. 

Sums of Variance 
Source Squares df Estimate F P. 05 P. 01 

132706.36 

£99823.00 2.86 

179846.21 39.85 

113784.69 25.21 

10642.70 2.36 

7456.60 1.65 

16@7B.69 3.74 

Individual 

Creativity 

Channels 

Phase 

ORxCH 

CRxP 

CBxP 

CRxCHxF 

Residual 

3583071.86 27 

599646.00 2 

1079077.29 6 

113784.69 1 

127712.47 12 

14913.20 2 

101236.16 6 

27940.20 12 

1584129.64 331 

2323.35 

4313.19 

3.35 5.49 

2.09 £.80 

3.84 6.64 

1,75 2.18 

2.99 4.60 

2,09 2.80 

1.75 2.18 

mailto:16@7B.69
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Table II on the following page presents the 

summary of the analysis of variance for the teat of 

Expressions! Fluency, a test of creative ability to Auk* 

four word sentenoes given the same four initial letters 

of the words to be used in all responses. Recording 

to Guilford's2 model of the intellect this is an 

operation involving divergent thinking about symbolic 

material resulting ia a system, that is, organized or 

structured aggregates of items of information. The 

reader will notice that thia product is rather 

similar to the product of classification present in the 

test of Alternate Cses. 

Here the main effect of this type of Creativity 

was found to be significant at the .03 level of confi­

dence, lacking merely .07 points to meet the .01 probabi­

lity requirement. The main effects of both Channel &M 

Phase were again found to be significant beyond the .001 

level of probability. The double interaction of GBxCH 

was short of merely .14 points to reach the .03 level of 

significance. The double interactions of CRx? and 

CHxF, and the triple Interaction of CRxCHxP were not 

found to be significant in thia overall analysis. 

2 QalXford and Iterrlflelft, On. Clt.. p. 1-27. 
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Table I X . -

Table of Variance for Four Dimensions with Crea t iv i ty Defined 
«» IxarfSsAonal yimma.fr. 

8ums of Variance 
Source Squares df I s t imate F ?.05 P.01 

Individual £270214.12 27 

Creat iv i ty 912503.74 2 

Channels 1079077.29 6 

Fhaae 113784.69 1 

CRxOB 190010.03 12 

CRxF 45574.33 2 

CHxF 101236.16 6 

CRxCExF 74042.95 12 

84082.00 

436251.87 5.43 3.35 5.49 

179846.31 18.32 2.09 2.80 

1X3784.69 U.59 3.84 6.64 

13834.17 1.61 1.75 2.18 

22787.17 2.32 2.99 4,60 

16872.69 1.72 2,09 2.80 

6170.25 — 1.75 2.18 

Residual 3445068.18 351 9815.01 

http://yimma.fr
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The reaul ts of the overall analysis of 

variance for the t e s t of AasQ^ftfrlftnej Fl^afioy are 

presented in Table I I I , on the following page. This 

creat iv i ty t e s t requires the ab i l i ty to l i s t words 

that bear some relat ionship to a given word. The 

thought process involved la th is task, according 

to Guilford 's3 model of the i n t e l l e c t , I s an 

operation l a divergent thinking about semantic 

material resul t ing in re la t ionships , that i s , 

recognized connections between units of information 

based upon variables that apply to them. 

The main effect of thia type of Creativity 

did not yield a algnlfleant relationship to 

amplitude as measursd by the TO. The msla effects 

of Channels aad Phase, on the other hand, were again 

significant beyond the .001 level of probabil i ty. 

Of the three double effects , OHxF was alone found 

to be significant at ths .03 level of confidence. 

The t r ip l e effect ORxOSxF again did not show 

s t a t i s t i c a l significance. 

3 Guilford end Merrlfield, Op. C i t . . p . 1-27, 
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Table I I I . -

Table of Fariance for Four Mmeaeioas Hith Crea t iv i ty Defined 
&s #8,001 a g o n a l Fl^amcy;. 

Sums of Farlaace 
Sour oe Squares df Estimate F P.05 p . 01 

Indiv idual 2996108.83 27 

Crea t i v i t y 186609.03 2 

Channels 1079077.29 6 

Phase 113784.69 1 

GRxCE 110375.94 12 

CRxP 9316.29 2 

GHxF 101236.16 6 

CRxCHxF 17737.81 12 

Residual 2617065.47 331 

110966.99 

93304.51 — 3.35 3.49 

179846.21 24.12 £.09 2.80 

113784.69 15.26 3.84 6.64 

9197,95 1,23 1,75 2,18 

4758.14 — 2,99 4.60 

16872.69 2.26 2.09 2.80 

1478.15 — 1.78 2.18 

7456,03 
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Table IY on the following page presents 

the summary of the analysis of variance for ths teat 

of Ideational Fluency. This creativity test requires 

the ability to list rapidly ideas to meet meaningful 

requirements. The thought process involved here, 

according to Guilford's* model of the Intellect 

is a divergent operation involving semantic content 

resulting la ualts, that ia, segregated or circum­

scribed Items of information. 

Of the three measurable main effects, Channels 

and Phase remaiaed significant beyond the .001 level 

of probability but the effect of this type of 

Creativity was found not to be significantly related 

to the £%Q measures of amplitude. The double effect 

of CHxF was significant at the ,05 level of confi­

dence. The remaining two double effects CBxCH, 

CRxP, and the triple effect CRxCHxP did not show 

si gnlfi canes. 

4 Cuilford and Merrill eld, pp. Clt., p. 1-27. 
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Table IV.-

Table of Variance for Four Dimensions With Creativity Defined 
as Ideational Fluency. 

Souroe 
Sums of 
8quares df 

Fariance 
Is time ts P.05 P.01 

Individual 

Creatlvlty 

Channels 

Phase 

CRxCH 

GRxP 

CHxP 

CRxCHxF 

3089094.30 

93623.66 

1079077,29 

113784.69 

89303.11 

9175,37 

101236.16 

21135.53 

27 

2 

6 

1 

12 

2 

6 

12 

114410.90 

46811,83 

179846.21 

113784.69 

.7441.93 

4687,68 

16872,69 

1765.46 

— 

23.79 

15.05 

*» *» 

— 

2.32 

«•»»» 

3.35 

2.09 

3.84 

1.75 

2.99 

2.09 

1.75 

5.49 

•3.80 

6.64 

2.18 

4.60 

2.80 

2.18 

Residual 2655088.40 331 7558.66 
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Ths summary of the tunalyais of variance for 

the test Word Fluency appears in Table T on the 

following page. This test of creativity requires 

ths ability to think of words rapidly, each word 

satisfying the same letter requirement. In terms 
se 

of Guilford's model of the i n t e l l e c t , th is 

t e s t Involves divergent thinking about symbolic 

content result ing in uni te , that i s , segregated 

or circumscribed items of information. 

The main effect of th i s type of Creativity 

was not found to bs s ignif icant . The Channels sad 

Phase effects continued to remain at the .001 level 

of significance. The double effect of CBxCH was 

significant at the ,01 leve l , and cat? at the .03 

level of probabil i ty. The remaining double effect 

CRxP and the t r ip le effect CRxCHxF did not snow 

significance. 

5 Guilford and Merrifield, ftp, C l t . . p . 1-27. 
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Table ? . -

Table of Fariance for Four Maensions With Crea t iv i ty Defined 

Source 
Sums of 
Squares df 

Variance 
latlm&te F P.05 P.01 

I n d i v i d u a l 

C r e a t i v i t y 

Channels 

Phase 

CftxCE 

CRxP 

CBxF 

CRxCRxP 

2933798.89 

248920.57 

1079077.29 

113784.69 

190494.10 

31320.39 

100236.16 

50440.21 

27 

2 

6 

1 

12 

2 

6 

12 

108659.19 

124460.28 

179846.21 

113784.69 

15874.51 

1S660.19 

16706.03 

4203.55 

1.14 

25 .43 

16.09 

2 .24 

2.&L 

2 .56 

^•mm 

3.35 

2.09 

3,94 

1.75 

2.99 

2.09 

1.75 

5.49 

2.80 

6.64 

«*» X 0 

4.60 

£.80 

2.18 

Realdual 2482439.91 331 7072.47 
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A final dimension of creativity was arrived at by 

combining the test totals of the five creativity teats 

used, thus arriving at an additional measure. Here indivi­

duals were classified into the three blocks, low, middle, 

and high by taking their total score on all five tests of 

creativity. The following Table TI presents a summary 

of this analysis of variance. 

The significant main effects wsre Channels «nd Phase, 

both beyond the ,001 level of probability. Creativity was 

not slgaifleant. The double offsets CRxCH and CRxP were 

not significant while CExF was significant at the .03 

level of probability. The triple effect ClxCHXF remained 

not aigalfieaat. 

Considering ths analysis of thia final dimension 

of creativity, it must be remembered that the heterogenlety 

of functions, added together from the live tests of 

creativity, likely cancelled out most of the existing 

relationships between the specific measures of creativity 

and FffQ amplitude. 

The section to follow will present the results of 

F. and t tests performed Independently of the analysis of 

variance for each test of creativity for all seven 

channels. 
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Table VI . -

Table of Variance for the Dimensions of 
the Combined Test Table of a l l 

Creativity. 

Source 

Individual 

Creativity 

Channela 

Phase 

CRxCH 

CRxP 

CHxP 

CRxCHxP 

Sums of 
Squares 

2853137.86 

329580.02 

1079077.29 

113784.69 

124032.75 

10605.71 

101236.16 

47919.59 

df 

27 

2 

6 

1 

12 

2 

6 

12 

Variance 
Sstim&ts 

105671.77 

164790.02 

179856.21 

113784.69 

10336.06 

5030.28 

16872.69 

3993.29 

Greet 
Five 

F 

1.56 

24.54 

15.53 

1.41 

— 

£.30 

tmmm 

i v l t y Pefined es 
Tests of 

P.05 

3.35 

2.09 

3.84 

1.75 

«>»99 

2.09 

1.75 

P.01 

5.49 

2.80 

6.64 

2.18 

4.60 

2.80 

2.1© 

Residual 2572147,45 351 7328.05 
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The search for relat ionships between levels of 

c rea t iv i ty and F.FC amplitudes was continued by considering 

each FFC channel separately to discover possible existing 

t rends. 

Table VII on page 52 presents auoh findings for 

each channel oa the teat of creat ivi ty defined as 

Alternate Uses. 

In viewing th i s t ab l e , an interest ing trend should be 

aotioed la the t o t a l scores of the three levels of c r ea t iv i ty , 

low, middle, sad high. I t beeoass immsdlately evident that 

i a channels I and V there exists a descending effect from 

high numbers l a the Low crea t iv i ty group, to low aumbers 

l a the High crea t iv i ty group. Ia chaanels I I , I I I , IV, VI, 

sad VII, oa the other hand, there i s a curve effect with 

the Middle level of creat iv i ty bearing the hisheet amplitude 

of the three. The High creat ivi ty group, nevertheless, 

bears the smallest amplitude of the three , in a l l seven 

channels, without exception. 

The next phenomenon to be considered is the decrease 

l a the to t s l scores from ths Resting phase to the Stimulated 

phase. This trend i s present in a l l channels except 

oaanael I . 

The F. and t, t e s t s wil l aow be considered. I t must 

be noted that when applying the F_ formula to my three 

scores, the s ignif icant difference shown la always between 
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the highest end the lowest number of the three somas. For 

th i s reason i t was decided to use an additional t tos t 

for each channel and phase of i t to determine the s ign i f i ­

cance of the difference between Low soorer amplitude and 

Ugh scorer amplitude on each creat iv i ty t e s t . 

Ths JL t e s t s rove&lod significant differences beyond 

the .01 levs l of probabili ty in both Keating &&& Stimulated 

phases ia channels I , XI, and IV. Channels XXI, and VII 

ahowsd sifiuifleant diff trances in ths t e s t ing pli»se with the 

Stimulated phase decreasing below the level of significance. 

The t. teste showed similar r e s u l t s . Channels I , I I , 

and XV, showed significant differences in amplitude beyond 

the .01 l ave ! between Low and High scorers for both phases. 

For channels I I I , V, end TII only Resting phases showed 

sigaif leant differences a t &ho .05 level of probabil i ty. 

Channel VI showed no significant difference for e i ther 

phase. 

Final ly , ths to ta l s of a l l seven channels for each 

phase were considered. In this operation only £ tes t s wars 

used showing highly significant differences. The Resting 

phase and Stimulated phase showed significances well above 

the .001 level of confidence. 

The t e s t s of significance conducted on the test of 

Ixpressioas.1 Fluanom will be considered next. 



Table VII. 

Tablm of £ Tests and & Tests Obtained by Comparing the JEW Amplitudes, for Seven 
Channels, Both Resting and Stimulating Phases, of Low, Middle, sad Sign 

Scoring Wroupo on ths Teat of Creativity Defined as 

•hsa-
nel 

1 

I I 

I I I 

IV 

V 

VI 

VXX 

All 

Phase 

a 

R 
8 

R 
S 

R 
3 

1 
a 
R 
8 

& 

a £ 
b t 

Gre 
Low 

3470 
3571 

3S57 
3076 

3574 
3035 

4692 
3595 

2655 
2417 

2379 
2457 

2967 
2438 

££994 
20389 

value 
value 

a t i v i t 
Mid. 

3099 
3218 

3518 
&290 

3953 
3397 

5050 
3753 

2417 
2S23 

2566 
2394 

3498 
2644 

F 
High 

2501 
2355 

mm 
S3IS9 

S M I 
3612 

3030 
2897 

1978 
1915 

1926 
1931 

2343 
2092 

24103 17167 
20831 15931 

P . 0 5 s 
P .05 = 

£ . 9 9 , 
1 .96 , 

S , S . 

47806.87 
69267.80 

59771,40 
50910.90 

54690.87 
24531.£7 

232360.27 
64883.47 

2558*,80 
12832.17 

21839,27 
18500.47 

66845,40 
15561.87 

396328.13 
217931.00 

P . 0 1 a 4 . 
P . 0 1 a 2 . 

df 

& 
2 

2 
2 

2 
2 

2 
s 

23903.43 
34633.90 

29883.70 
25455.45 

27345.43 
12265.63 

2 116180.13 
2 32441.73 

2 
2 

2 
2 

2 
2 

11794.90 
6416,08 

10829,63 
3250, £3 

334^2.70 
7780.93 

2 198514.06 
2 10S963.50 

6 0 , 
5 8 , 

P .001 * ©\ 
P .001 * 3 

F* 

3 .30 
7 .67 

6.62 
5 .64 

6.06 
2.72 

28 .74 
7 .19 

2 . 6 1 
1,42 

2 .40 
1.83 

7 .40 
1.72 

43 .94 
E4.14 

. 9 1 . 
» £ j r * 

«L 

347 .0 
357 .1 

325.7 
307 .6 

357 .4 
3 0 3 . 3 

469 ,2 
3 5 9 . 5 

265 .5 
241.7 

237.9 
245.7 

296.7 
243 .8 

% 

2 5 0 . 1 
235*5 

£46 .8 
232,9 

2 9 S . 1 
281 .8 

303 .0 
375 .3 

1 9 7 . 8 
191 .7 

192 .6 
1 9 5 . 1 

234 .3 
209 .2 

t * 

3 .22 
4 . 0 5 

2 . 6 3 
2 .49 

2 .17 
1 .41 

5 .53 
2.99 

2 .25 
1,67 

1 .51 
1.75 

2 . 0 8 
1.13 

S 
at 

5s* 

a 
© 

P 

to 
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Table VIII present® the rc»ults of £ tests per­

formed on ths tm amplitude totals of the three crestivity 

groups, and t teats of gyg amplitude means betw*en the Low 

and Sigh groups of creativity, for ths test defined as 

Expressions! Fluency. 

The observation of this table reveals trends ^hlch 

were present in the analysis of Table VII, The trend of 

descending amplitudes Is again seen, with the highest 

amplitude present la the Low creativity group and the lowest 

in the High creativity group. This descending effect is 

present in channels X, II, IV, VI, and VII for both resting 

and stimulated phases. In channel III the resting phase 

follows the descending pattern but in the stimulated phase 

a curve effect occurs with ths Middle group amplitude 

being somewhat higher than that of the Low group. Xn 

channel V this curve effect was present in both phases. 

The next trend to be observed was the decrease ia 

amplitude from the resting phase to tas stimulated phe.se. 

This trend Is present In all channels and creativity groups 

except the Low creativity group on Channel I. 

The £ tests will now bs considered. Significant 

differences beyond the .05 level of probability were ob­

tained on channel I both resting and stimulated phases. 

The resting phase of channel XX also yielded significance 

http://phe.se
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at ths .05 level of probability, while the stimulated phaae 

did not reach significance. In channel III the resting 

phase was significant beyond the .01 level of probability 

sad again the atlmuleted phase remained not significant. 

Channel IV showed significance far b©yond the .001 l@vel of 

probability for the resting phase and the stimulated phase 

was significant at the .01 level of probability. Channels 

V sad VI did not reveal significant differences between 

the three groups* amplitudes, while channel VII in the 

resting phase yielded a significance at the .01 level with 

the stimulated phase remaining not significant. 

The combined channels for the re a ting phase showed 

significant differences far beyond ths .001 level of proba­

bility. The same .001 significance was found to be present 

la the stimulated phase. 

The & tests conducted between the amplitude scores 

of the Low group and the High group demonstrate the following 

results. On channel I the resting phaaa significance was 

found at ths .05 level of confidence and .01 la the stimu­

lated phase. Channel II demonstrated significant differences 

for the resting phase it ths .01 and the stimulated phase 

,05, levels of confidence. In channels 111 and VII only the 

resting phases showed significant differences at the .01 level. 

In channel IV both phases ware significant at the .01 level. 

Channels V and VI did not demonstrate significant differences. 



Tsble VIII.-

Tabls of £ Tests &&^ t Tests Obtained by Comparing the B%Q Amplitudes, for Severn 
Chanmola, Both Resting and Stimulating Phases, of Low, Middle, sad High 

Scoring Croups on ths Test of Creativity Defined as 
Fxoreaalonal Fluency. 

Chan­
nel 

1 

II 

1X1 

IV 

V 

VI 

VII 

All 

Phase 

R 
S 

R 
S 

R 
S 

R 
S 

R 
S 

R 
S 

R 
S 

R 
S 

Cre 
Lev* 

3416 
3585 

5547 
3262 

4298 
3186 

5803 
3941 

2506 
2312 

2569 
2538 

3757 
2710 

25896 
21536 

atlvlty 
Mid, 

3275 
3227 

333? 
3138 

3407 
3286 

4089 
3598 

2541 
2310 

2459 
2453 

2803 
2480 

2191S 
20492 

High 

2379 
2332 

2359 
2295 

2745 
2480 

2380 
2506 

2003 
1935 

1843 
1791 

2246 
1984 

16455 
15323 

U.S. 

63268.87 
83306.60 

80397.60 
55370.47 

121464.47 
38683.47 

431446.87 
112311.27 

18122.60 
9425.27 

30621.07 
33449.27 

116730.20 
27533.07 

641840.66 
316237.46 

dF 

2 
2 

2 
2 

2 
2 

2 
2 

2 
2 

2 
2 

2 
2 

2 

31634.43 
41653.40 

40198.80 
27683.23 

60732.23 
19341.74 

215723.44 
56155.64 

9061.30 
4712.63 

15310.54 
16724.64 

58385.10 
13766.85 

2 320920.33 
2 158118.73 

ya 

3.22 
4.24 

4.09 
2.82 

S.19 
1.97 

21.98 
5.72 

mmtm 

1.56 
1.70 

5.95 
1.40 

32.70 
16.11 

*L 

341.6 
358.5 

354,7 
326,2 

429.8 
518,8 

580.3 
394.1 

250,6 
231.2 

256.9 
253,8 

375.7 
371,0 

*g 

237.9 
233.2 

a 3 5.9 
229,5 

274.5 
£48.0 

288.0 
250.6 

200.3 
193.5 

184.3 
179.1 

£24.6 
198.4 

t* 

2.34 
2.82 

2.68 
2.18 

3.50 
1.60 

6.60 
3.24 

1.13 

1.64 
1.68 

3.41 
1.64 

a F Value P.05 « 2.99, P.01 * 4.60, P.001 * 6.9l> 
b t Velue P.05 s 1.96, P.01 * 2.58, P.00! * 3.29. 
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Table XX presents the results of £ tests performed 

on ths SKC amplitude totals of the three creativity groups, 

and & teata of EEC amplitude means between the Low and the 

Sigh groups of creativity, for the test defined as Aaaoola-

tlonal Fluency. 

The examination of this table reveals trends found 

la Tables VII and VXII. Ths trend of daacending amplitudes 

was found again in channels III, Iv, V, and VII. The curve 

effect was observed, in channels X, XI, and VX. 

The next trend reoccuring again was the decrease in 

amplitude from the resting phase to the atimulated phase. 

This phenomenon ia present in all seven channels and phaaes 

with the exception of the Low creativity group on channel I 

where a reveraal occurred. 

It was found that in this measure of creativity, only 

channel IV In the resting phase showed significant differences 

between the groups. The significance in this channel and 

phase was beyond the .001 level of confidence. 

The combined resting phase was again significant at 

.001 level of confidence and the stimulated phass at .03. 

On the t, teats only two channels dsmonatrated signi­

ficant differences. Channel IV in the resting phase showed 

•001 level of confidence, and at the stimulated phase the 

probability of .05. The .05 level of significance was also 

demonstrated by ths resting pause of channel VII, 



Tabls XX.-

Table of £ Tests and £ Tests Obtained by Comparing the gSS Amplitudes, for Seven 
Channels, Both Easting and Stimulating Phases, of Low, Middle, sad High 

Seoriag Oroups on the Test of Creativity Defined as 
Associations! Fluency, 

Chan­
nel 

X 

XI 

m 

IF 

V 

VI 

VII 

All 

Creativity 
Phase Low Mid. High 

R 
§ 

B 
S 

s 
s 

R 
S 

H 
S 

E 
S 

R 
S 

S 

a 
b 

3132 
3109 

3072 
2888 

3695 
3177 

5111 
3778 

2646 
2378 

2353 
2245 

3301 
2588 

23312 
20163 

F Value 
T Value 

3219 
5373 

3269 
3004 

3509 
2926 

4220 
3322 

2258 
2140 

2367 
2479 

3079 
2453 

21941 
19697 

P.05 
P.05 

2719 
2662 

2902 
2S03 

3146 
2851 

3441 
£945 

2144 
S039 

2131 
£058 

2428 
2133 

19011 
17491 

a 2.99 
« 1,96 

3,8, 

14271.27 
25834.20 

6746.60 
£036,07 

10178.87 
5830.07 

139854.07 
34798.47 

15970.40 
6058.87 

3865.87 
8898.87 

41173.80 
10921.67 

137919.75 
58205.60 

, *.0l * 4 
* ?.01 « 2 

df 

2 
2 

2 
2 

2 
2 

2 
2 

2 
2 

2 
2 

2 
2 

2 
2 

.60 
,58 

2 
s 

7135.63 
12917.10 

3373.30 
1018.03 

5089.43 
2915.03 

69827.03 
17399.23 

6965.20 
3029.43 

1932.93 
4449.43 

£0386.90 
5460.83 

68959.86 
£9102.80 

, P.0O1 = 
! P.001 -

F* 

l773 

— 

m*» 

9.36 
2,33 

—. 

*»«• 

2.76 

9.25 
3.90 

8.'«L. 
3,29. 

U^ 

313.2 
510.9 

307.2 
288.6 

389.5 
317.7 

511.1 
377.8 

264.6 
237.8 

235.3 
&&4» . O 

330.1 
258.8 

% 

271.0 
266.2 

290.2 
£80.3 

324.6 
285.1 

344.1 
294.5 

214.4 
203.9 

213.1 
205.8 

242.8 
213.3 

t* 

1.07 
1.16 

— • 

1.16 

4.32 
2.16 

1.30 

*•*«» 

2.26 
1.18 

*© 

B 
»-3 

a 
o 

tr, 

e* 
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Table X presents the results of £ tests performed on 

the SIC amplitude totals of tho three creativity groups, and 

t, tests of TMQ amplitude means between the Low and the High 

groups of creativity, for the test defined as Ideational 

The trend of descending amplitudes in this analysis 

ia only found to be present in channels V and VI, Ths re­

maining channels demonstrated <& curve effect with the 

amplitude of the Middle creativity group being the higest. 

The ieerease in amplitude from the resting to the 

stimulated phase was found to be present in all three 

oreatlvlty groups for channels XI, III, IV, V, and VII, la 

channel I there was found to be a reversal In the Low and 

Middle groups of creativity, sad In channel VI tho Middle 

group showed the same reversal. 

Significant differences between creativity groups 

were fouad to exist in channels I and IV. The former was 

ia the stimulated phase at ths .03 level of confidence and 

the latter la the resting phase also at .05 level of 

confidence. 

The combined amplitudes of channels la the resting 

phase yielded significant differences at the .01 l@val of 

probability. The combined stimulated phase showed no 

significant differences. 

The %, teats yielded so significant differences, 



Tabls X.-

ffablm of £ Tests and t Teata Obtained by Comparing t h s ISO Amplitudes, for Sevan 
Channels, Both Beating and St imulat ing Phases , of Low, Middle, and Sigh 

Scoring Oroups on t h s Test of Crea t iv i t y Defined as 
Idaa^loa*,! ?AM#HHE» 

Caaa- Creativity 
aal Faaaa Low m€ High S.£. df 2 

% 
b 

I 

II 

III 

IV 

VI 

VXI 

All 

8 

S 

E 
S 

3 

B 
S 

H 
S 

E 
S 

2938 
2946 

2907 
2756 

3599 
3102 

4245 
3344 

2495 
2260 

2328 
2184 

3004 
2439 

£1516 
19031 

3420 
3580 

3211 
2940 

3873 
3021 

4754 
3574 

2302 
2149 

2333 
2405 

3124 
2378 

23047 
30Q47 

2712 
261® 

31E5 
2999 

2978 
18831 

3753 
3127 

2253 
2148 

£220 
2193 

S680 
2357 

19701 
18275 

28155.47 2 
47832,80 2 

4911.20 2 
3213.87 2 

52058.07 
3870.07 

56308.87 
9993.27 

2 
2 

2 
2 

3&75.80 2 
828.87 2 

743.27 2 
5128.87 2 

10550.40 2 
363.07 2 

80161.43 2 
£2637.20 2 

13077.73 
23916.40 

245$.60 
1606.43 

21029.03 
1935.03 

28154.45 
4996.63 

1636.90 
414.43 

371,63 
1564.43 

5275.20 
181.53 

40080.71 
11318.60 

1.73 
3.16 

293.8 
294.6 

890.7 
275.6 

2.78 

3.72 

359 
310 

424 
334 

£49 
226 

232 
218 

SCO 
843 

271.2 — 
261.8 — 

312.5 — 
299.9 

f 297.8 1.60 
2 283.1 — 

5 573.3 1.32 
4 312.7 

5 £25.5 
0 214.8 

8 222,0 
4 219.3 - -

4 S68.0 - -
9 235.7 

35 
V4 
SB 

•** 

O 

I* 
5̂ 

5.40 
1.50 

a £ Value F.05 * 2 .99 , F.01 • 4 .60 , 
b jT Ynlua F.05 * 1.96, P.01 * £ .58 , 

^.001 • 6 . 9 1 . 
P.001 s 3.29 
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Table XX presents the reaults of F teats performed 

on the ]B2C amplitude totals of the three creativity groups, 

and & tssts of gyp amplitude means betwmn the Low and the 

High groups of creativity, for the teat defined as Word ' 

Fluency. 

The trends of descending amplitudes or curve effect 

were not found in this test of creativity. The lowest FFC 

amplitude ia the three groups of creativity urns found to be 

had by the Middle group, thus affecting an inverted curve 

effect. 

The decrease in amplitude from the resting to the 

stimulsted phase was found to be present in all groups of 

creativity for channels II, XII, IV, V, and VIX. In 

channels I, and VI the Low and the Middle creativity groupa 

were Inverted with ths stimulated phase being of higher 

amplitude than the resting phase. 

Ths £ tests revealed significant differences at the 

.03 level of confidence in the stimulated phases of channels 

X sad IV, and the resting phase of channel III, A signifi­

cant difference beyond the ,001 level of probability -was 

found in the resting phase of channel IV. The remaining 

channels yielded no ©isnificent differences. 

The combined resting phases demonstrated significant 

difference beyond the .001 level of probability, and the 

stimulated phase .05 level of confidence. 



Table XI 
Table 

Chan­
n e l 

X 

I I 

I I I 

IV 

V 

VI 

vn 

Al l 

of £ Tes ta and t, T e s t s Obtained by Comparing th s 
C h a n n e l s , B e t a B a s t i n g and S t i m u l a t i n g Fhaa a s , of 

S e o r i a g Croupa o s t h e Tes t of C r a a t i v l t 
*fo*d F l a e a o y . 

Phase 

1 
8 

H 
3 

R 
S 

R 
B 

S 

1 

3 

E 
8 

, p 3 r a « U f i t y , 
Low t f id . S igh 

3199 
3591 

2965 
£853 

3605 
S789 

5120 
3613 

2489 
£343 

2206 
2283 

3217 
£404 

2753 
2902 

£698 
2655 

£928 
2861 

3122 
2747 

S088 
B066 

2169 
2193 

2413 
2133 

22803 1S171 
19876 17557 

3118 
2651 

3580 
3X87 

3917 
33C4 

4530 
3683 

2473 
2148 

2494 
2306 

3178 
2637 

23290 
19918 

S*S« 

11290.07 
47377.10 

40914.60 
14459,47 

51126.47 
15555.27 

210752.27 
54499.47 

10309.40 
4049.27 

6298.07 
5 6 . 4 1 

41103.40 
12724.87 

ggS079.73 
§£161.10 

df 

2 
2 

2 
2 

2 
2 

2 
2 

2 
2 

2 
2 

2 
2 

2 
2 

2 
3 

5605.04 
23688,55 

20457.30 
7E29.73 

25563.23 
7777.63 

105576.13 
27249.75 

5154.70 
2024.63 

3149.03 
28 .20 

20552.70 
6362.43 

114039.86 
26080.55 

FJ80 Am 
Low, M 
y Sef i 

F* 

3 .35 

2 .89 
1,02 

3 . 6 1 
1.10 

14 .90 
3 .85 

^«» 

— 

2 .91 

16 .12 
3 .69 

p l l t u d e s , f o r Seven 
i & d l e , sad S igh 
aed a s 

*L 

319 .S . 
3 5 9 . 1 

296 .5 
285 .3 

3 6 0 . 5 
278.9 

512 .0 
361 .3 

248.9 
234 ,3 

220 .8 
228.3 

321.7 
240,4 

«g 

311 .8 
265 .1 

358 ,0 
318 .7 

391 .7 
300 .4 

453 .0 
368 .5 

247 .5 
214 .8 

249 .4 
230.6 

317 .8 
263.7 

b t9 

2 .50 

1.63 

1 .37 

1.57 

— 

— 

. . 

a £ Value P.05 = 2-99, P.01 * 4 .60 , P.001 * 6 ,91, 
b l v a l u e F.05 » 1.96, F.01 - 2 .58 , F.001 * 3.29, 
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Table XII presentB th«t reaults of £ teats performe&d 

on the 1FC amplitude totals of ths three creativity groups, 

end t tests of gBQ amplitude means between the Low and the 

High groups of creativity, final measure of creativity de­

fined es Combined Creativity. 

The trend of descending amplitudes was present in 

channela XV and VII. The rest of the channels demonstrated 

the curve effect with the middle group amplitude being the 

highs at of the three. 

The F tests revealed significant differences between 

the creativity groups in channel 1 stimulated phase at the 

,05 level of confidence; in channel III resting phase at the 

•05 level of confidence, and in channel XV at the ,001 level 

of confidence. 

The combined resting phases and the combined atlmu~ 

lated phases were both found to demonstrate significant 

differences beyond the ,001 level of probability. 

Ths t, tests estimating differences between the 

amplitude means of the Low and the Ugh creativity groups 

demonstrated significant differeuces in the stimulated 

phase of channel I at the .01 level of confidence, and in 

the resting phase of channel IV a difference at the ,001 

level. The resting phase of channel IV waa significant at ths 

.05 level, la channel VII the resting phase was found to 

be significant at the ,05 level of confidence. 



Table X I I . -

Table of £ Tests and £ l a s t s Obtained by Comparing the 5FC taplitadaa, for Seven 
Channels, Both Resting and s t imula t ing Phases , of Low, Middle, and High 

Seoriag Croups on the Teat of Ore&'zivity Defined as 
Combined Crea t i v i t y . 

Chan- Cre&tlvitar 
a e l Phase L o s M i d . High d f *H 

b 

X 

XX 

XII 

IV 

V 

VI 

VII 

& 
B 

B 

S 
S 

1 
8 

S 

R 
S 

B 

0 1^876 20 

3199 
3591 

2963 
£633 

3505 
2789 

51S0 
3613 

2489 
2343 

£208 
E£S3 

3217 
2404 

3287 
3034 

3576 
SE22 

3937 
3513 

4231 
5570 

2522 
2221 

2589 
£466 

31*0 
2591 

2584 29339.27 2 14669.63 
L519 57486.60 2 28744.30 

2702 40£12.20 2 £0106.10 
2620 18428.47 2 9214.23 

2908 55162,47 8- 27581. £3 
2652 4^808^87 2 21404.43 

3421 144434.07 2 7L217.03 
2062 15093.63 2 7546.81 

2.00 
3.92 

2.74 
1.26 

3.76 

9 .85 
1.02 

319.9 
359 .1 

296.5 

360 .5 
Jd78.S 

512 .0 
381.3 

2039 14562.60 2 7*01.#8 
1993 o m s . a f y t -WMMY 
£074 1^T»,07 2 F139.4B?"* — 
2033 M t « 8 ? 2 4724.63 

£ 17790.3^ 2 .43 

£34 .3 

&20.8 
£28.3 

321.7 
240.4 

258.4 1.61 
ESI.9 B.80 

<i70.2 
&6B.00 - -

£90 .8 1.82 
265.2 

342 .1 4 .44 
286.2 1.96 

JI03.9 1.17 
Xwe\.5 — 

' . 4 \ -
£03 .3 -.. 

245 .1 fc. 
S17.9 

18179 32fe»UJffi 
16858 X1900S.80 

M • £ TUmi l.M) .i JUUl, "f-.' 
b t Value F.05 = 1.96, P.01 * H-o^t, 

s-5;ffc^ f 

a 
o 
BS 

© 

^3 

a 
65 

TT 0» 
0} 
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The observation of the data steading from the over­

all analysis of variance prompted the investigator to con­

sider one additional dimaaalon of this study; namely, the 

differential amplitude changes occurring between the resting 

and stimulated phases la the three creativity groups. 

Table XXIX presents the results of this analysis 

conducted on the creativity test defined as Alternate Uses. 

The data revealed no significant differences bstwsen 

phases in channels I, II, and VI. In channel H I , the 

difference between the resting and the stimulated amplitude 

means for the Low and the Middle groups was found to exceed 

the .001 level of confidence while the mean difference in 

the High group was only elgalfieaat at the .05 level of 

confidence. This is a phenomenon that occurred frequently. 

In channel IV the differences between means were signifi­

cant at the .001 level la all creativity groups, with the 

Low group again having relatively the smallest t value of 

the three, Xn channel V the meens of the Low group demon­

strated a difference at the .01 level; the Middle group 

at the .05 level of significance, while the High group 

means show no significant difference. In channel VII the 

means of ths Low aad the Kiddle group showed differences 

beyond the .001 level, while the High group only demon­

strated a .03 level of significance. 
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Table X I I I . -

Meaas of Besting and l>tianlsted FTgQ Amplitude Phases, b 
Mfferences Between Me&as and £*s and Their Signif icances 

On Seven Channels fo r Low, middle and High Scoring 
Croups on ths Test of Crea t iv i ty Befiaed As 

Alternate Pas s . 

CH. 

1 

I I 

I I I 

IV 

V 

VI 

VII 

Clt, 

L 
M 
H 

L 
U 
H 

L 
M 
E 

L 
M 
H 

L 
M 
H 

L 
M 
H 

L 
U 
1 

a 

®S 

347.0 
309,9 
850.1 

8E5.7 
351.8 
248.8 

357.4 
393.3 
S9S.1 

469.» 
503.0 
503.0 

£65,3 
£41.7 
197,8 

237.9 
236,6 
193.6 

296.7 
349.8 
£34.3 

°j> z A / * - " 

b Sigalf l e a s t 

ftfl 

357.1 
321.8 
£35.5 

307.6 
3&9.0 
232.9 

303.5 
330.7 
261.2 

359.3 
373,3 
869.7 

841.7 
8SS.5 
191.5 

845.7 
239.4 
193.1 

£43.8 
284.4 
£09. £ 

36ma£ 

£*s ere, 

D 

- 1 0 . 1 
—11.9 

14.6 

1 8 . 1 
£2, @ 
13 .9 

53.9 
6 4 . 8 
30 .9 

109.7 
129.7 

33 .3 

S3 .8 
19 .£ 

6 .3 

- 7 . S 
17 , Z 
- , 5 

5£.9 
85 .4 
8 5 . 1 

U-*!*.) 

\* 1.96 a t 

< * * 

11.41 
11.41 
11.41 

IE. 61 
12.61 
21.61 

IE. 92 
12.92 
12.92 

9.01 
9.01 
9.01 

7.81 
7.81 
7.81 

IE. 61 
12.61 
IE. 61 

10.81 
10.81 
10.81 

P.05; 

£ 

1,04 
1.28 

1.43 
1.81 
1.10 

4.17 
5.01 
3.39 

12.17 
14.39 

3.69 

3.05 
£.46 

1^36 

4.89 
7,90 
£.32 

2.5© a t P.O 
.84 a t F .001 . 
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Table XIV presents the analysis of differential 

amplitude changes occurring between the resting and stimu­

lated phaaea in the three creativity groups for the test 

deflaad as itxorsssloaal Fluency. 

Ia thia analysis easaaela I and VI did not yield 

significant differences ia any one of their three crea­

tivity groups. In channel XI the difference between the 

means of ths Kiddle creativity group was significant at the 

•01 level of confidence with the Sigh group mean difference 

remaining below statistical significance. In channel III 

ths only significant difference present was between the 

means of the Low group, at the -001 level of confidence, 

with the Middle and the Sigh remaiaing not significantly 

different. Channel IV demonstrated differences in the 

Low sad Middle creativity groups at the .001 level of con­

fidence, while the High group of this channel showed a 

difference of.01 level of confidence. In channel V the 

means of the Middle group were significant at the ,01 level 

of confidence with the High group remaining not significant. 

In channel VII the Low group means differed at the ,001 

level, and the middle group at the .03 level of confidence, 

while the High group means remained not significantly 

different. 
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Table XXV.-

mmaas of Resting and Stimulated Fffi» Amplitude Phases, b 
Differences Between Means and %,*B and Their Signif icances 

Oa Seven Channels for Low, Middle and Bigh Scoring 
Croups oa ths Test of Crea t iv i ty Befiaed A» 

OH. 

I 

I I 

I I I 

IV 

V 

VI 

VII 

OR. 

L 
M 
H 

L 
M 
H 

L 
M 
1 

L 
M 

a 

u 

L 
M 
R 

L 
M 
H 

&£ 

341 .6 
8£7 .5 
£57.9 

354.7 
333.7 
835.9 

429 .8 
340.7 
B74.3 

3 8 0 . 3 
408.9 
£88 .0 

£50.6 
254 .1 
SCO.5 

256.9 
245.9 
1 8 4 . 3 

375.7 
ago.3 
£84 ,6 

M 

358 .5 
322 .5 
833.8 

326.2 
313 .8 
££9 .5 

318 .3 
31*8.6 
348.0 

394 .1 
359 .8 
£50,6 

£31 ,£ 
£31.0 
193 .5 

253.8 
£45 .3 
1 7 9 . 1 

£71.0 
£48 .0 
198 .4 

B 

- 1 6 . 9 
4 . 8 
4 .7 

£ 8 . 5 
48 .4 

6 .4 

111.0 
13 .9 
£6 .5 

186 .8 
4 9 . 1 
3 7 . 4 

1 9 . 4 
2 3 . 1 

6 .8 

3 . 1 
. 6 

3 .S 

104.7 
3JS.5 

V 
16.34 
16.84 
16 .84 

1 8 . 6 1 
18 .61 
1 8 . 6 1 

19 .06 
19 .05 
i9;os 
1 3 . £9 
1 3 . m 
13.89 

11 .63 
11.5® 
11.82 

1 6 . 6 1 
18 .61 
1 8 . 6 1 

15 .95 
15 .95 
15 .95 

1 

1,00 

1.53 
£ .60 

3 .83 

list 
14.09 

3.69 
2 .31 

1.68 
2 .01 

6.56 
2.04 
1,64 

tXSmSESSZ 

0"»= ^gJ^^ ) 

b S ign i f i can t £»»i 1.96 a t P.05; £.58 e t F.Olj 
3.£4 a t F .001 . 
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Table XV presents the analysis of d i f fe ren t ia l 

amplitude ehangea occurring between the rest ing und stimu­

lated phaaea in three creat iv i ty groups for ths t e s t 

defined as Idaatlona^ J l ^ f f . 

Channels I» I I , and VI presented no significant 

differences between the rest ing and the stimulated means 

of ths three crea t iv i ty groups. In channel XIX, the Low 

group's means differed at the .01 level and the Middle 

group's means at the ,001 level of confidence, while the 

High group differences remained not s ignif icant . In channel 

IV the means of the three groups were significantly different 

s t the .001 level of confidence, but the $, value of ths 

Bigh group was the lowest of the th ree . I a channel V the 

only signif icant difference between the means was found in 

the Lew group a t ths .05 level of confidence. Both Middle 

aad High groups did not reach s t a t i s t i c a l l y slgalfloaat 

differences. Ia channel VII both the Low aad the Middle 

groups had meaas s ignif icant ly different at ths .001 level 

while the High group had a difference significant at only 

the .05 level of confidence. 
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Table XV.-

Sleans of Resting and Stimulated 1TB0 Amplitude Phases, b 
Differences Between Meaaa and £ f a end Their Slgnlfloaneea 

Oa Seven Channele for Low, Middle and High Scoring 
Croups on the Test of Crea t iv i ty Defined as 

Idea t iona l Fluency. 

CH. 

I 

I I 

I I I 

IV 

V 

VI 

VII 

OR. 

L 
M 
R 

L 
U 
R 

L 
K 
B 

L 
M 
R 

L 
M 
E 

L 
II 
H 

1 

a 

•fc 

£93.8 
342 .0 
2 7 1 . 2 

£90.7 
321 .1 
313.9 

359.9 
307 .3 
£97.6 

424 .5 
479.4 
373 .3 

£49.5 
230.2 
£25.3 

232.8 
23 £ .3 
222 .0 

300 .4 
312 .4 
266 .0 

<rD • V 8 

% 

294.6 
356 .6 
261.6 

£75.6 
294.0 
299.9 

310.2 
302.1 
263 .1 

534 .4 
357 .4 
312.7 

226 .0 
4«L4, v 
214.6 

216.4 
240.5 
219 .3 

243.9 
237.8 
235.7 

* % * * 

B 

— .6 
- 1 6 . 0 

9 . 4 

15 .1 
27 .1 
12 .6 

49 .7 
8 3 . 2 
14,7 

9 0 . 1 
122.0 

60 .6 

23 .5 
1 3 . 3 
10 .5 

14 .4 
—8.2 

2.7 

36 .5 
74 .6 
52 .3 

( ! - * ! & ) 

cr tt 

14.77 
14.77 
14.77 

16 .33 
1 6 . 3 3 
16.33 

16 .72 
16.72 
16 .72 

11.66 
11,66 
11.66 

10 .11 
10 ,11 
10 .11 

16 .33 
16 .33 
16 .33 

14.00 
14.00 
14.00 

t 

1.08 

1.66 

2.97 
5.09 

7 .73 
10.46 

5 .20 

2.32 
1 .51 
1.04 

-

4 . 0 4 
3 .33 
2 .31 

b Signi f ican t £ ' s a r e ; 1.96 a t P.05; Z,58 a t " . 0 1 ; 
3.24 a t P .001 . 



P&HSFRTATItm OF RESUL1& 70 

Table XVX preaents the analysis of d i f ferent ia l 

amplitude changes occurring between the res t ing and stimu­

lated phases In three creat iv i ty groups for the t e s t defined 

as Associations! Fluency. 

The data revealed no significant differences between 

phases for any one of the three creat iv i ty groups ia channels 

I , XI, and VI. In channel 111 the difference between the 

rest ing and stimulated phases for the Low creat ivi ty group 

was found to be significant at the .01 l eve l , and the 

Middle group at the .001 level of confidence, while the 

High group was only significant at the .03 level of confi­

dence. In channel IV the differences between means were 

significant at the .001 level in a l l c rea t iv i ty groups, with 

the Low group again having re la t ive ly the smallest £ value 

of tne th ree . In channel V the means of the Low group 

demonstrated a difference at the ,03 level of significance, 

while the Middle and the High group means showed no s ign i f i ­

cant difference. The lowest t value was again &mn in the 

High creat iv i ty group. In channel VII the Low and the 

Middle group means showed differences beyond ths ,001 l eve l , 

fell l i e the Ugh group only demonstrated a .05 level of 

significance. Ths rsoccurrlng phenomenon of the lowest 1 

value in the Riga creat iv i ty group seemed to be present In 

a l l channels except channel I . 
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Table XVI.-

Means of Res t ing and S t imu la t ed Rift Amplitude F h a s e s , 
B i f f s r e n o o s Baiwean Means an.l %f® and""rThair S i g n i f i c a n c e s " 

On Bewen Channels for Low ,">H4dls and High Scor ing 
Groups on t h s Test of C r e a t i v i t y Defined m 

A s s o c i a t i o n s ! F luency . 

CR. CR. % % © O-jj* I 

L 313.2 310.9 2 . 3 14.67 
I M 321.9 337 .5 - 1 5 . 4 14,67 1.03 

H 271,9 286.2 5.7 14.67 

L 307 .2 266 .8 16 .4 16 .22 1.13 
I I M 326.9 300,4 26 ,5 16 .22 1.63 

H 290.2 260 .3 9.9 16 .22 

L 369 .5 317.7 51 .8 1 6 , 6 1 3.12 
I I I M 350 .9 292.6 56 .5 16 .61 3 . 5 1 

1 324 .6 265 .1 39 .5 16.61 2.37 

L 511 .1 377 .6 133 .3 11.59 U . 5 0 
IV M 422.0 353;.2 6 9 . 8 11,59 7 .75 

1 3 4 4 . 1 294 .3 49 .6 11.59 4 . 2 8 

L 264.6 237.6 27 .0 10 .04 2.69 
V M 225 .8 214.0 11 .6 10.04 1.17 

1 214 .4 203.9 10 .5 10.04 1.04 

L 235 .3 224.5 1 0 . 8 16.22 
VI M 238.7 247.9 - 9 , 2 16 .22 

R 213 .1 205.6 7 . 3 16 .22 

L 330 .1 256.6 7 1 . 3 13.90 5 .13 
VII M 307 .9 243 .3 62 .6 13 .90 4 .50 

R 242.8 215 .3 29 .5 13 .90 2.12 

r z /^JIfS£u_rlg) 
b Significant g«n are: 1.96 at ?.05j 2.58 at F.Olj 

3.24 at F.OOl. "* 
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Table XVII presents the (analysis of differential 

amplitude changes occurring between the resting and the stimu­

lated phases la three creativity groups for the test defined 

«» yard, Flaea,er. 

Aa latereatlng departure from the trends seen in the 

previous tests was observed in this test of creativity. 

The differences between ths means of the Middle group were 

the smallest of the three. Ia thia analysis the only 

ehaaael showing no significant differences was channel VI. 

In channel I the mean differences In the Low aad Ugh 

group a were slgnific&nt at the ,01 level of confidence, vshile 

the High group showed no significance. In channel II the 

only significance shown was in the High group at the .03 

level of confidence. Channel III showed significances at 

ths ,001 level la the Low and Bigh creativity groups, while 

the Riddle group was not significant. In channel IV the 

differences between means were significant at ths .001 

level in all creativity groups with the Middle group having 

relatively the smallest X value. In channel V both Low and 

Middle groups showed no significance while the High group 

showed a mean difference significance at the .001 level of 

confidence. In channel VII the Low and High groups were 

significant at ths .001 level, and the Middle group at only 

the .05 level of confidence. 
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Table XVII.-

Means of Heating &nd Stimulated EEC Amplitude Phases, . 
Biffersnees Between Means tad j ^ s and Their Slgnif le^nees 0 

On Beven Channels for Low, Middle and High tcor ing 
Croups on the Test of Crea t iv i ty Defined as 

TforA Fluency. 

OS. 

I 

11 

I I I 

XV 

V 

VI 
1 . 

VII 

CR. 

L 
U 
H 

L 

I 

L 
M 
H 

L 
U 
E 

L 
££ 
E 

L 
M 
H 

L 
M 
H 

iL^ 

319.9 
275.8 
311.8 

296.5 
269,6 
358,0 

360,5 
292,6 
391.7 

512.0 
312.2 
433.0 

246,9 
206.8 
247.3 

220.6 
216.9 
249.4 
321.7 
241.3 
317,6 

^ 3 

359.1 
290.2 
265.1 

265.3 
263.3 
518.7 

276.9 
266.1 
330.4 

561.3 
274.7 
36S.5 

234.3 
206.6 
214.6 

226.3 
219.3 
230.6 
240.4 
213,3 
263,7 

D 

-39.2 
-14.9 
46.7 

11.2 
4 .3 

59.3 
61.6 

6.7 
61.3 

150.7 
37.5 
64.3 

14.6 
2.2 

32,5 

-7 .5 
-2 .4 
16.6 
61.3 
26.0 
34.1 

°»* 
14,29 
14.29 
14.29 

16,60 
15.80 
13.00 

16,17 
16.17 
16.17 

11.26 
11.28 
11.26 

9.76 
9,76 
9,76 

18.60 
13.60 
15.60 
13.34 
13.54 
13.54 

' •• ii -

i 

£.74 

3.27 

«. 

2.49 

5,05 

3,79 

13,36 
3.32 
7.49 

1.49 

3.32 

1.19 
6.00 
2.07 
3.99 

• s • V •**•*'» ) 
b S ign i f ican t F*s a re i 1.1 

3.24 a t F.OOl. 
at F ,06 | 2.58 a t F.Olj 
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Table XVIII presents the analysis of differential 

amplitude changes occurring between the resting and stimu­

lated phases in three creativity groups for the combined 

test of creativity. 

In this analysis no significant differences ware 

found for any of the three groups in channel VI. In 

channel I the Low group difference showed significance at 

the .01 level of confidence while the Middle and High 

groups did not demonstrate significant differences. In 

channel II both the Low and High groups were belo% signifi­

cance and the Middle group was significant at the .05 level 

of confidence. In channel III there was a descending effect 

in mean differences. The low group was significant at .001, 

the Middle at ,05 level, and the ilgh group did not show 

%Q be significant. Ia channel XV all three creativity 

groups were significant at the ,001 level of confidence, 

and the t, values demonstrated the descending effect from 

high values In the Low group to low values In the High 

group. In channel V the only significance was shown ia 

the Middle group at the .01 level of confidence. In 

channel VII the descending effect was again seen with a 

•001 significance in the Low and the Middle groups, and a 

•05 significance in the 11^h group. 
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Table XVI1X,-

Haans of Besting and Stimulated TOO .amplitude Phases, b 
dif ferences Between Mesas aad £** and Their S iga i f icanoes p 

On Seven Channels for Low, Middle and Ugh Scoring 
Croups on t h s Combined Measure of .Creat iv i ty 

CM, CH. D a 
'0 

I I 

H I 

IV 

V 

VI 

VIX 

L 
IS 
I 

L 
M 
E 

L 
H 
E 

L 
M 
E 

L 
H 
B 

L 
M 
1 

L 
M 
H 

3X9.9 
328.7 
256.4 

296.5 
557.6 
270.2 

360.5 
393.7 
290.6 

512.0 
423.1 
342,1 

246,9 
232,2 
&03,9 

£20,6 
258.9 
207.4 

321,7 
314.0 
243.1 

359.1 
303.4 
231.9 

263.3 
322.2 
262.0 

278.9 
351.3 
263.2 

361.3 
357.0 
266,2 

234.3 
222,1 
199.3 

226.3 
245.6 
£03.3 

240.4 
2o9.1 
217.9 

-39 .2 

6.5 

11.2 
35.4 

8.2? 

61.6 
42.4 
25.6 

150.7 
66.1 
33.9 

14.6 
50.1 

4.6 

—y , w 

12,3 
4 , 1 

81,3 
34.9 
27.2 

14.34 
14.54 
14.54 

16.07 
16.07 
16.07 

16.46 
16.46 
16.46 

11.46 
11,46 
11.48 

9.93 
9.95 
9.95 

16.07 
16.07 
16.07 

13.76 
13.76 
13.78 

2,70 
1.74 

2.20 

4.96 
2.56 
1.55 

13.13 
5.76 
4.87 

1.47 
3.02 

am 

mm 

5.90 
*>e W© 

1.97 

24 a t F.OOl. 
S ign i f ican t F*s ares 1.96 a t F.05} 2.56 a t >.01| 
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g. Interpretat ion of Results, 

The f i n a l section of th is chapter will attempt to 

in terpre t the data stemming from th is investigation. The 

findings will be considered ia the l ight of the iiypotheses 

presented in conelusion of Chapter One. To f a c i l i t a t e the 

reading of the manuscript,the hypotheses will be presented 

preceding each in terpre ta t ion . 

The main hypothesis was stated in the null form: 

There are no significant relationships between oreativi ty 

and apread of f ield froata i a the cerebral cor tax. This 

f i r s t hypothesis oould not be rejected on the basis of the 

findings of this study due to insufficient information 

available from the MQ records. Changes upon stimulation 

occurred in a l l 180 channels, that i s , each cort ical urea 

monitored and recorded. After the conclusion of the t o t a l 

analysis I t was realised that more sensit ive electronic 

Instrumentation would be necessary for the measurement of 

spread of f ield fronts from the point of view of reception. 

Thus, Fceles*a hypothesis regained to be further investigated. 

The f i r at sub-hypothesis of th i s investigation was 

formulated in the following manner: There are no s igni f i ­

cant differences in KlfQ amplitudes among groups of 

6 «T.C. I ce les , *The Physiology of Imagination", 
Scient i f ic American. Vol. 199, No. 3 , September, 1958, 
p .135-146 , 
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individuals classified **a Low, Middle, $ad High scorers on 

t e s t s of c rea t iv i ty , la any one of the cerebral cortex 

are&s investigated. Thia hypothesis had to be rejected. 

Findings have demonstrated that amplitude output s lgni f i -

oanlty differs in groups of Individuals cl»ssiflad ss Low, 

Middle, and High aoorers on tes ta of c rea t iv i ty . Signif i­

cant differences were obtained a t different levels of 

probabili ty on the alx measures of creat iv i ty from the channel 

IV recordings. This cor t ica l urea reprasentlng the occipi ta l 

cortex demonstrated most emphatically the amplitude differ­

ences existent among the groups. Significant differences, 

while at different levels of probabil i ty , were obtained 

from other channels but with less consistency. 

The second sub-hypothesis dealt with the stimulated 

phase of cerebral output, Tfeere are no significant dif­

ferences in EEC amplitudes, among groups of individuals 

classif ied as Low, Middle, &ni High scorers on teata of 

c rea t iv i ty , in any one of the cerebral cortex areas taut 

would be an off sot of photic stimulation. This hypotheals 

was also rejected. The findings in th is FMQ phase were 

less s ignif icant , however differentiat ion between groups 

was s t i l l obtained even though at less significant levels 

of probabil i ty and fewer channels. I t must be noted that 

in a stimulated s t a t e , differences are more d i f f icu l t to 

ofef&im haaause amplitude decreases In a l l cases upon photic 
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stimulation. In spi ts of th i s phenomenon, differences 

were obtained on a l l measures of c rea t iv i ty . 

The third and fln&l sub-hypothesis was formulated 

in the following form: There are no significant differences 

in the mean amplitudes between the resting end photlcally 

stimulated phases, for groups of individuals classified «s 

Low, Middle and High scorers on t e s t s of creat iv i ty . Thia 

hypothesis also had to be rejected. This f inal sub-

hypothesis was Intended to investigate Information stemming 

from the f i r s t and second aub-hypotheses. I t became evident 

in the early stages of this investigation that some Indivi­

duals had low and other high F.HC amplitudes. Upon c l a s s i f i ­

cation of these individuals Into creat ivi ty groups according 

to t h e i r scores on the creat ivi ty measures, a speculation 

that creative individuals have a low amplitude cerebral 

output became affirmed. The d i f fe ren t ia l reduction l a 

amplitude potent ia ls upon photic stimulation became a 

related point of i n t e re s t , Tho reason for this Interest 

was th i s investigator*s extension on Walter 's7 alpha 

rhythms scanning hypothesis whersin he implies that the 

alpha wave rhythm best observed in the occipi ta l cortex can 

bs thought of as a soannlag mechanism, l i s thinking cam be 

extended to a ay that ths smaller the amplitude the hlighsr 

7 W, Cray f a l t e r , The Living Brain. Barmoadewsrth, 
Penguin Books, 1961, p . 101. 
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the frequency} consequently, the f$re»t»r the brain ac t iv i ty . 

Final ly , the greater the i n i t i a l , or rest ing brain ao t lv i ty , 

the lesser the change wi l l be upon stimulation. To put 

i t loss formally, the more a l e r t the brain the lees effort 

wil l i t require upon stimulation to respond adequately. 

For th i s reason, the creative individual, the person 

fal l ing into the high crea t iv i ty group in th i s study, will 

draw anaware to problems with greater f a c i l i t y , since ths 

matsrial i s more readily available to him, while his non-

creat ive, or low scoring colleague on the creat iv i ty t e s t s 

wi l l have to put forth more effort to respond with crea­

tive answers. The amount of change &f amplitude between the 

reaving and the stimulated phases was interpreted as the 

amount of the cerebral energy expended. With the exception 

of the creat iv i ty test defined as Word Fluency, the high 

crea t iv i ty group demonstrated the smallest differences of 

the three creat iv i ty groups in ths change of ampli&uds 

upon stimulation. These findings seem to substantiate 

strongly the extended speculation of Walter.® 

Considering these findings, I t becomes evident 

that the study of brain functioning from the psychoneurolo­

gical point of view should be investigated in less global 

dimensions. The neurological complexity of the physical 

g Walter, On, P i t . . p . 101. 
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organ of Intel loot ia such that much could be gained for 

the understanding of the whole by careful study of its 

parts. Guilford's factor analytic attempt at considering 

the intellect in structures of different operations has 

opened aa important avenue which payotoneurology can follow 

in its search for answera to the functioning of the brain 

and the behavioral concomitants of these functions. 

It is assumed thet the past attempts to find re­

lationships between intelligence and FFC variables have 

largely failed due to the oversight of the multidimensional 

variables present in the intelligence tests used today. 

In view of the volume of material stemming from 

this research, a global interpretation of the tables was 

followed. T&e interested reader could gain knowledge from 

the scrutiny of differences in individual channels, phases, 

and aspects of creativity. A large number of observations 

Can be made from the data in the tables. Many of these 

will result in working bypotb.es®® for further research. 

Suggestions for future research m$pmr limitless 

and the following evasion of spaslfity la this regard may 

be viewed as the level of present creativity at the dis­

posal of this investigator. Because of the divergence 

entailed in such speculation, it may be more appropriate to 

auggest two broad categories of investigation. On® tho one 

http://bypotb.es��
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hand, i t may prove profi table to aearoh for correlations 

between the employed encephalographies and t e s t productions 

or performances purported to measure aspects of c rea t iv i ty , 

Imaglaatlon and high level of oognitlve functioning. And 

on the other hand, correlatlona with l iving behavior 

patterns sad s t y l e s , that i s , the extended quantity and 

quality of human behavioral produce. 
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This Investigation attempted to compare divergent 

creative thinking a b i l i t i e s to MM. measured brain ac t iv i ty 

via the amplitude var iable . The f i r s t purpose wee to 

explore a theory of spread of ssrebral f ie ld fronts as a 

factor in c rea t iv i ty . The second aim was to investigate 

poaaibla amplitude differences In rest ing tad photlsally 

stimulated s ta tes among groups of Individuals c l tsa l f led 

as Low, isiddle, and Ugh scorers on t e s t s of c rea t iv i ty . 

Final ly , an attempt was made to lnveatlgute mean amplitude 

differences between the res t ing end photically stimulated 

phases for the three creat ivi ty groups. 

The main hypothesis considering a possible re la t ion­

ship between the spread of field fronts In the cerebrum and 

crea t iv i ty could not. be conclusively tested flue to ths 

insufficient sens i t iv i ty of the fI0„ instrumentation. 

The f i r s t eub-hypothesis that there are no sigh If 1-

oent differences i a Blttt amplitudes, among groups of indiv i ­

duals classif ied as Low, Middle, and Bigh scorers on t ea t s 

of c rea t iv i ty , l a any one of the cerebral cortex areas 

investigated, was rejected. I t was found that amplitude 

output aignifio&ntly differed in groups of individuals 

classif ied as Low, Middle, and High scorers on teats of 

emeativlty u t i l i sed l a t h i s study. 
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The second sub-hypothesis stated that there are 

no slgalfleant differences la HO amplitudes, among Indivi­

duals olasslfied as Low, Middle, and High scorers on tes ts 

of c rea t iv i ty , l a any one of the cerebral cortex areas 

that would be an effect of photic stimulation. This hypo­

thesis was also rejected* Olffarencas wars obtained indi­

cating different levels of effected amplitude for ths 

three creat ivi ty groups. 

The th i rd and f ina l sub-hypt>thesis that there are 

ao slgalf leant differences la the mean amplitudes between 

the rest ing and paot lcal ly stimulated phases, for groups 

of ladlviduals classif ied as Low, Middle, and High scorers 

on tes t s of creat ivi ty also had to be rejected, Si in if leant 

differences were found on a l l measures of creat ivi ty used 

ia t u i s invest igat ion. 

Ths In teres t lag phenomenon of ths lowest amplitude 

i a the high ere&Uvity group was present in a l l t e s t s with 

the exceptlea of one, where the sxaet reversal occurred. 

These findings suggest an apparently l imi t less 

scops for further research. Correlations could be sought 

between the SIC variable employed la th i s investigation 

and t s s t performsjaoea which purport to measure aspects of 

c rea t iv i ty , Imagination and otnor levels of cognitive 

functioning. 
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:woup 

Fonn "A" 

by Paul R„ Christensen and ,) K Guilford 

K _ _ SCCRfcS' I 
SEX: 

? _ _ IT 

_ _ _ DATk Total 

In this test you are to write words similar in meaning to the 
fiven word,, 

SAhPLE ITEI*: 

Write words similar in meaning to the word MARD^ 

HARD? 

'—-TI1^*—T^r™— 

^dZMd^ 

LL 

6 

N o t i c e t h a t t h a words w r i t t e n sbov* are a l l som^whas. I J ^ e th?.< ivord 
FAHD ir> m e a n i n g . 1*» t h e t e s t >Oi4 are. t o w r i t e a s nflnj? w; r ^ .-i- y-.su can 
t n a t a r e s i m i l a r i n meaning t o Use pJven wo id r 

WAIT 7CR THE, 31 Gi At. BfeFOPi' Tl'RN3F.« i 1 ! " i ' V , . 

ft'rite a s r a p i d l y q* you can , AvoiO vsln.0, a word i^ v*> '• ,.-;n •"••nee 
Tour s c o r e w i l l b« * H«» t o t a l nrnni^T &f words you «rr1t,v «•='; : V T i n 
meaning t o the giv^»- w o r d ) . 

Th« re a r e two p - r t s t o t u J " t p ~ t „ Vou w i l l have 2 TJ.IM
 : '•*- f-ir »?ach 

. • a r t . 

Are t h e r e any c ;>e5t ion»? 

STU' Pr.HL. iwSi'i f-i.i. FOitTHLli I : . - i j .vt iJU,;.^. 

http://y-.su


PART I 

a„ CALM: 

FOUL: 

- i*wiM-r- i i • i itri ~- '" • ~~—-——.—— ^ » » M i \ f l 

SIOF Vii-^, h^u ;«;j - <cn<\ , y M,. .-; riu?;:^ 
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PART I I 

a , POSITIVE: 

FAIR; 

STOP HUtR, >/AlT PUW KiJHT^b?'. I'^oT.'UCTJUiS, 
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TEm OF. ^EAf|V|f1L»«FIIIi® AS 
JY 

NAME 

GROUP 

Form "A" 

By Paul R, Christensen and J,P. Guilford 

M SCORES: I 
imiw mi unni iw -nriT̂ mn'— n— ii—if 

SEJC; F II 

DATE Total 

In this test you are to write words that contain a certain letter 
of the alphabeto This will be a different letter in each item of the 
testo 

SAMPLE ITEM: 

Write words containing the letter 0,, 

Crt/-€A> 

^Cacr 

All the words written above contain the letter "0" at least once„ 

WAIT FOR THE SIGNAL BEFORE TURNING THIS PAGE. 

Avoid using a word more than once; avoid even different forms of 
the same worde such as "bond" and "bondedo" Your score will be the 
number of words that you write containing the given letter during 
limited time, so work rapidly. 

There are two parts to this test*, You will have 2 minutes for each 
part0 

Are there any questions? 

STOP HERE. WAIT FOR FURTHER INSTRUCTIONS0 



APFUBSia •! 

PART I 

WRITE WORDS CONTAINING THE LETTER B. 

STOP HERE. WAIT FOR FURTHER INSTRUCTIONS. 



APFERJ>IX t 

PART I I 

WRITE WORDS CONTAINING THE LETTER T, 

STOP HERE, WAIT FOR FURTHER INSTRUCTIONS. 
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T8BT OF 0HMTXVITT SSFHra) AS 
kymmn vm. 
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ALTERNATE USES 

TEST OF CaSATXVXTT DBFitfSD AS 
Form "A" AMWMffi fflff 

Paul R„ Christensen, J„P. Guilford, Philip K3 toerrifieid 
and Robert C0 Watson 

k * _ SCORES: I 
N A K E SEX: 

F II 

III 

GROUP _ _ _ _ _ _ _ _ _ „ DATE _ Total 

In this test, you will be asked to consider some common objects,, 
Each object has a common use, which will be stated., You are to list 
as many as six other uses for which the object or parts of the objeci 
could serve, 

EXAMPLE: 

Given: A NEWSPAPER (used for reading)„ You might think 
of the following other uses for a newspaper, 

(X, JU/CJL, 

*» /rnjaA?^ Mix., o^ AuLnjgp /Turtle 

Notice that all of the uses listed are different from each other 
and different from the primary use of a newspaper,, Each acceptable 
use must be different from others and from the common use„ 

Do not spend too much time on any one item. Write down those 
uses that occur to you and go on to the others in the same Part. 
You may return to the incomplete items in a Part if time for that 
Part permits. 

There are three parts to this test, with three items per part. 
You will have 4 minutes for each parte 

If you have any questions, ask them now, 

STOP HERE. WAIT FOR FURTHER INSTRUCTIONS. 



Avvmwx s u 
PAR" I 

List as many as six possible uses for each of the following__ob.iects: 

lo SHOE (used as footwear) 

a. 

b< 

c. 

d, 

e< 

f, 

BUTTON (used to fasten things) 

a, 

bc 

Co 

e. 

fo 

KEY (used to open a lock) 

a , « _ _ _ _ _ _ 

b, _ _ _ _ _ 

Co . 

d. _ 

e* _ 

f0 

STOP HERE0 WAIT FOR FURTHER INSTRUCTIONS0 



PART II 

List as many as, six possible us.es for each of the following objects; 

L„ CHAIR (used for sitting) 

a, 

b„ 

cB 

d0 

e0 

fo 

5„ WATCH (used for telling time) 

a,. 

*>-> _ _ ~ _ - _ _ _ _ _ _ _ _ _ _ « _ 

c« . . . 

d„ 

®* -

fo 

6„ SAFETY PIN (used for fastening) 

a, 

b. 

c, 

do 

e. 

STOP HEREo WAIT FOR FURTHER INSTRUCTIONS0 

http://us.es


MTmmm s 
PART III * 

List as many as six possible uses for, each of the following objects:, 

?0 WOODEN PENCIL (used for writing) 

r r im iunmMi«w•—n^aiiinrrwuwmiiiMimiii^iiBiimii—iriirriii IBH nnmiiiWTrm iimm»i«iiiiini n>—nn» HIIW • ••IIMMWIWHIWII—IIII muni mm mininmim nini*"",',itint 

B0 AUTOMOBILE TIRE (used on the wheel of an automobile) 

f o 

9, EYEGLASS (used to improve vision) 

a0 „________________ 

Co . 

do . 

STOP HERE* WAIT FOR FURTHER INSTRUCTIONS. 
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IDEATIONAL FLUENCY I t%&f 0 f QKtA|xviTr 0SFXKI 

By Paul R„ Christensen and J.P, Guilford 

M SCORES: I 
N A M E _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ SEX 

F II 

III 

GROUP DATE IV 

Total 

In this test, you are to name things that belong in certain classes, 

SAMPLE ITEM: 

Name FLUIDS that will 
BURN0 

J-

In this sample item, the task is to make a list of fluids that will 
burn* Four such fluids have been listed by way of example. Of course, 
there are many other answers that could be listeda 

For this test, a fluid is any non-living thing that is liquid of gas, 
A solid is any non-living thing that is not liquid or gas. 

The items in this test will be soewhat like the sample item abovec 
Your task will be to write as many things as you can that belong to 
certain classes,, If you are not certain whether a thing fits the class, 
write it down anyway and try to think of another suitable things 

WAIT FOR THE SIGNAL BEFORE TURNING THIS PAGE* 

There will be four parts to this test. You will have 3 minutes per 
parto Are there any questions? 

STOP HERE, WAIT FOR FURTHER INSTRUCTIONS, 



AFPSIiDIX 4 

PART I 

Name FLUIDS that are suitable for 
DRINKING. 

Acceptable » milk 
Not acceptable =• ether 

STOP HEREo WAIT FOR FURTHER INSTRUCTIONS. 



A&PWWX 4 ft 

PART II 

Name SOLIDS that 
FLOAT on water„ 

Acceptable » a cork 
Not acceptable - oil 

STOP HERE0 WAIT FOR FURTHER INSTRUCTIONS. 



mMBKWL 4 100 

PART III 

Name ARTICLES of CLOTHING 

Acceptable - coat 
Not acceptable - spectacles 

STOP HLRL. * A IT Puri fU.iTHEk INSTRUCTIONS0 



APPEHDIX 4 101 
PART IV 

Name SOLIDS that are generally used as 
FOOD and that are 
SWEET TASTING, 

Acceptable - sugar 
Not acceptable ~ flour 

STOP HLREo WAIT FOR FURTHER INSTHUCTIONSc 



AF-'SHDXX 8 

t t s t OF GRMXVITT tswmm m 
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T88T OF CRSATXYXTF PIFUIftP M 

ETFRESRIONAL FLUENCY 

Form A 

By Paul R* Christenaen and J.P* Guilford 

y*ME _ _ _ _ _ 
(Print) Last" F i r s t 

M 
- _ _ _ SEX 

Middle F 

GROUP DATE 

SCORE I I 
III 
IV 

Total 

In t h i s t e s t yon are to vr i t e sentences each made up of four 
words. Each word rraat begin with the l e t t e r indicated* 

SAMT-LF. ITEMi 

*J£M _ _ _ _ _ /kWot^t 
T 

<LILW i/HsJrCoti 

ft C / 
^/lUaAiJt^ 

u 

The task in this item i.s to write sentences using words that 
begin with the given letter as K, u, y, and i, in that order* The test 
contains itecis similar to this one* You will be required to write as 
many four-word senteneea as you can* using words that begin with the 
given letters* 

WAIT FOR THE SIGNAL BEFORE TURNING TTIIS PAGE. 

All sentences should make sense and be complete* Avoid using 
tho s&tBQ word twice* Your score will be the number of acceptable senten­
ces you write in the time allowed. 

There are four parts to this test. You will have 2 minutes for 
each part* Are there any questions? 

STOP HERE. WAIT FOR FURTHER INSTRUCTIONS. 
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PART I 

e 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

c • 

0 9 

c e 

• • 

e o 

e • 

e • 

e • 

e • 

• a 

c • 

c e 

e • 

n 

n 

n 

n 

it 

a 

a 

a 

a 

n 

a 

n 

a 

STOP HERE. WAIT FOR FURTHER INSTRUCTIONS. 
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PART II 

F o s 

I 2 2 E 

F o s n 

F o a p 

F 

F 

F 

F 

T 

F 

F 

F 

F 

F 

F 

F 

• 

0 

o 

o 

0 

o 

o 

o 

0 

0 

0 

0 

0 

p 

, nP 

p 

p 

p 

0 

p 

» 

p 

p 

p 

.. F,.« 

' 

STOP HERE. WAIT FOR FURTHER INSTRUCTIONS. 
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PART III 

2 i. & d 

5 t h _ d 

j^_ t h d 

~B t h d 

B 

B 

V 

11 

B 

B 

B 

B 

B 

B 

B 

B 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

h 

h 

h 

h 

h 

h 

h 

» 

& 

h 

h 

h 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

STOP HERE* WAIT FOR FURTHER INSTRUCTIONS. 
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PART IV 

M a r 

M 

H 

U 

M 

M 

M 

M 

&! 

11 

M 

11 

If 

M 

M 

If 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

r 

r 

v . 

r 

r 

• r 

r 

r 

T 

r 

r 

r 

r 

r 

r 

e 

R 

e 

VL 

K . 

K 

K 

e 

* 

e 

R 

« 

e. 

a 

STOP mPX. WAIT FOR FURTTTER INSTRUCTIONS. 
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ABSTUGT OF 

FFQ Brain Waves and Creative Thinking 

Thia study se t out t o inves t iga t e the possible 

r e l a t i o n s h i p between measurements of %^ amplitude and 

or a a t U e thinking as measured by five t e s t s of c r e a t i v i t y 

i a the distension of divergent thinking 

The f i r s t s t ags of the loves l iga t ion involved an 

a t t e a p t to evaluate Ice les* e lec t rophys io logica l theory of 

c r ea t ive thinking* The second phase of the study included 

am inves t i ga t i on of poss ib le aaplltud© differences l a both 

the r e s t i n g and v i s u a l l y st imulated phases of brain a c t i v i t y 

among sub jec t s categorized as High, Middle, and Low scorers 

on se lec ted t e s t s of c rea t ive th ink ing . The f i n a l s tsge of 

the i nves t i ga t i on included <sn ana lys i s of mmm amplitude 

d i f fe rences for the r e s t i n g and etittulateA phases of the three 

c r e a t i v i t y groups. 

Amplitude in t h i s study was i n d i r e c t l y measured by 

the weighing In gr&ias of t ransparent a osteite film t rac ings 

obtained fro© cne second samples of delinnted Kgft wave forms. 

1 John 0. t y s p l a n a k i , doc tora l ihe@ie presented to 
the School of Psychology end Bduo@tion of the Universi ty ©f 
Ottaway Oat&rio, May 19S3, vii i-108 p . 
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Due to the complexity of the d i f f e r e n t i a l c o r t i c a l 

ac t i va t ion to phot ic s t imula t ion in a l l c r e a t i v i t y groups 

ana with a l l t e s t s of c r e a t i v i t y , a t e s t i ng of the iseln 

hypothesis lad to be postponed for fu ture rasearoh when 

ana ly t i c instrumentation becomes a v a i l a b l e . 

The second and t h i r d s tages of t h i s inves t iga t ion 

have yielded pos i t i ve r e s u l t s . Pos i t ive f indings were ob­

tained in that s ign i f i can t differences were found between 

l e v e l s of creat ivi ty as measured by five t e s t s of c rea t ive 

th inking and SFQ measurements of amplitude. The f ina l 

dimension of t h i s study showed s ign i f i can t differences in 

the decresens of amplitude for the three c r e a t i v i t y groups 

upon v i sua l>ho t i c s t imula t ion . 

Suggestions for future research , consequent to these 

f indings saigit p ro f i t ab ly include an inves t iga t ion of 

poss ib le re i i t ionship between the dimension studied in t&is 

d i s s e r t a t i on with purported psychometric assessments of 

high l e v e l p r sona l i t y q u a l i f i c a t i o n s , as well as cor re la ­

t i ons with a tuu t ione l behavior categorized as i n t e l l i g e n t , 

imaginative,and c r e a t i v e . 


