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PREFACE

Thls psychologlcal investigation has {ts origin
end incentive in the keen Iinterest sroused by Profsssor
Austin E, Grigg in the Rorschach Teat, shiefly through
his courses in Clinicsl and in Projeotive Tests, He
gave, moreover, of hla time and experlience in guiding
this experiment through its successive stages. 1
wish to scknowledge Dr, Robert J. Filer'a help in cor-
reating and evaluating the statlisticsl findings glven
in this papesr., To Ur, Herton E. Carver I owe on ilnege
timable debt. His kindly and sustasined enaouragement
helped me to resume scndemic studies after so long a
time, and to follow through in spite of many distrac-
tions. Lastly, I should 1like to thank my husbsnd for

his paticence end under standing.
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INTRODUCTION

Poetry is not, 1like reassoning, & power to be exerted ace-
cording to the determination of the will., A men cannot say,
"I will compose poetry." The greatest poet even cannot say
it. For the mind in crecation is as a fading coal which some
invisible influence, llke &n inconstant wind, awakens to trans-
itory brightneas.

The quotatlon 1s from the poet Shelley, end is taken from
an early investigstlion on the subjeoct of creative imaegination
(35, p. 129), This evanescent quality spoken of by the post,
the fact that much of the lsbor of creative thought 1s sarried
on in the unconscious, and that the end product eannot, as In
logle, be srrived at by consclous striving, sccounts for both
the diversity and vagueness of theory concerning creatlivity.
To this may also be lald the meagrensss of experiment, until
the last dooede, in seeking to isolate the faotors, intellec-
tual and temperamental, that make up the oreative personality.

The subject of this experiment 1ls such & search, by means
of the Roraschach test, The factors to be established are the

tralts forming ths personality pattern of the creative thinker



who finds hls medium of expression in oreative writing. A
review of the publlicatlions on thls subject indicete thsat such
a8 ssserch may be profiteble. Not only sre the foroes that
foster creativity ambijuous to the pasychologlst end sducator.
There %8s evidenca (36) that our schools destroy rsthor than
foster the inventlve spirit. The remedy, 8s one of the fore-
most investigators in this fleld points out (18) is not mass
1iberslizstion in ourrlculum, which would in most cmses on-
courage "piddling". A surer wey is to weed osut those of su-
perlor endowment end promise, and pormit them to follow tholr
original bent.

The field under lnvestigstion belongs to the non-utilita-
risn world of the Arts. However, here as with solence and
inventlon, resesrch meets a prectioel ss well 83 esthetlic con-
cern., Theorlsts sgree, with some dlssenting volces, thet cer-
tain broad personslity treits underlie oreative work In widely
differing flelds, send are common to poat gnd inventor., Cres-
tiva thinklng in every fleld appears to have its inception In
axtreme sensitivity, sensitivity to the environment through
the senses, or to problems, by resson of an enquiring mind,
with the sccompanying inhibltion agelnst closure, characteristic
of the inventive mind, Notivetional fectors are present. Aa
Diderot obsarved (9), enthusiesm spells the differernce betweon
the passive and gctive Iimaginstion., Whatever the specific
traits, snd the aptitudes snd Interests largely deflne these,

there must be edequate drive, stemming from the affectlive



elements, to prepare the soll in the initisl period of crec-
tion and to elabarate the finlshed design in the last stage.
More importent, thls drive insures the tension nseded to keep
the unconsoious at work during the uncertsin period of incuba~
tion and without which no insight or invention would occur.

We may assume other treiis in common. The independsnae
of thought thet Roe (32) found to be the most universal trait
among the eminent aclatlats she tested, which stommed in that
instance from early childhood experiences, may he expected in
the artist as well. Fluency end flexibllit;,, tempersmentsl
traits more nsrrowly defined in s reocent factor snelysis (13)
are hold to be easentisl to creative work of whsataver kind,
Host fundsmental and slso moat universal 1as the abllity to
rgorganlize, whether of the synthesizing, enalyzlng, or redefine
iny kind, Sti1ll snother universsl is the seemlingly high corre-
lation with IQ; and the biologlst's suggestlon that perhaps s
finer and more intricate neural pattern promotes oreative
thought, Finslly, from the words of the best lmown suthors,
artists snd inventors thomselves (8), we know that the crea=-
tive cycle with 1lts four stages 1s never foreign to inventlon,
though often the consocious work ls minimized snd the seemingly
gpontaneous moment of crestion remembered.

However, the underlylng simllgrities in 8ll invention do
not provide the only prectical basis for e&n investi:ation of
artistic creativity. The oreatlve progtess is the procasgs of

ohange anc of evolution. Today widespreesd changes are t aking
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place in 811 areas of 1live, and still more raedlcal changes
soom necessary to detier dlsastor. 4An understanding of the
oreative process may help to bresk old molds and yleld ths
a3 yot untried solutlon. Our poets, as Wellas (3&, p. 131)
called to gur asttention, are the unacknowledged leogislators
of the world, for Ythey arse able to make us fesel that which
wo percoive snd to Imagine that which we know, They oreate
enew the universe after it has bsen snnihllated in our minds
by the recurrence of impregsions blested by relteration."

S50 rare & phenomenon is the crestive person that of the
whole human race since the beginning of recorded time only
s scant two in & million have become distinguished {11l). Yet
as this ssme suthor observes, oraeativity may be studled es sa
continuum for everyone possesses a8 c¢certain smount of the
trsits and abllitles whioch produce originslity. Indeed, we
hsve no right to take up the time of the gifted, oreative
grtlist in testing until we have established, by experiments
such as this ons, what 1t 18 we are looking for.

The cholce of the Rorschach test is justified on its mul-
ti-dimensional chsracter (2, p. 101 £f.). Perception, orgsn-
izing abllity, temperemental traits, are lnvolved, &8s well as
the c¢commonly asccepted dofinition of original imaginatlion and
high I¢. Moreover, some of the factors most grucial to Inven-

tiveness have in all probability not been discovered (11). It

requires & test that probes ths psrsonelity depths, uneonsclous



end gonsolous, to trece the dual sourgce (3, Vol. 2, pe 3) of
inspiratlion. Two of the foremost Lextbooks of the Rorschach
(3 & 20) egree on M as indlcating crestive imsgination. Both
add 8 gecond factor gs & minlmum requirement for creativeness.,
Baeck uses the symbol Z to denote this organizing ebility, the
agqme trsit that Hutochinson (17) colled exegutive talent,
Klopfer and Kellsy do not use a separate symbol but stress the
gsavergl kinds of W, snd look for s projectlon of creative abile
ity in e ratlo of M to W (20, p. 277), A comparison of theso
two categorles, M and Z, was undertaken, using two groups of
college upper-classmen, one defined operetionally o8 crestive
by having produced imaginative works; the othor, the coutrol
group composed likswise of Engllah majors, correlated in over-

all scholastlio gbllity, without recognized inventive abllity.
Since the expsrimsnt 1s largely exploretory the comparisonwas

not confined to thess two categorieas, Further possible clues
suggested by beck (3, p. 24, Vol. 2), and by other experiments
(14 & 30), were followsd in the search for significent differ-
oences betwasn the two groups.

English rather thsn Art mejors were used, end literary
crestiveness mede the ¢ riterion, becauss 1t appears that in
this fleld less thaen in any other, the learning of s highly

specialized technique is a prerequlisite to creative perform-

#A11 ncoring symbols used 1n this poper are those estsblished
by Deck (3).

5.



snce. This oplinion is supported by Pstrickis experimonts come

paring ertistas eand posts (28).
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HISTORY

The moat plausible theory of creetivity, which also ex-
plains its rarity, is found in Bergson's philosophical
treatise (4). Neason and intultion ere incompetible. 1In
order to evolve the new, the untried, men must regort to ine-
tuition. Bub logic was necessary to self-preservation, 1In
order to come to terms with hls environment men cut 1t Into
static bits governed by loglcasl sylloglsms end forming 8 shut-
in, rigid system. His formula for crestivity is dellberate
cultivation of the more fluid stetes, the use of imsges and
foelings in plece of words snd ldeas, Bergson 1s outdated
end 8 metaphysiclan rether than a psychologlat, yet modern
psychology relterates his presoription (36).

The theory of orestive imaginstion has been drswn from
a few classics, chief among them: Wallas! (35), Downey's (8),
and Werthelmer's (38). The first ${s remembered primarily for
the cdiscovery and elucidation of the four steps incldental to
all croetive work. Downey, the most frequsntly quoted of the

three, 1s s refersnce book oan the various types of imegination,
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from the eldetlic memory of Coleridge, to the sartooning imag-
ings of ths insane. Thisg suthor wes one of the first to streas
the large pert played by the unoonscious, so grest in some
worics 8a to amount to sutometic writing. Some writers, llke
E. White have clalmed to discover their plots in a dream; or,
1ike Mesefleld, to ses whole poems engraved upon s metal plate
from which he copled it. Others, 1like Poe, perhaps miatakenly,
believe all compositlion to be aonsclous effort, In ths maln
the empnasls in this snslysis 1ls on sensory equipment and Iin-
dividual differences, Of quite 8 different type is "Productive
thinking®™ s c¢clesr expression of Gestalt lesrning with its em~
phasis on inaight and part-whole relationships. This last ldea
1s Werthelmer'sa grestest contributlon to the subjeet under dias-
cussion. Hecent experiments have confirmed his hypothesias (28).
“Another distinction dreswn by thls suthor 18 between summative
thinklng, 8o readily oxplalined by sssocliationism, and the thinke
ing which grasps structural requiremsnts and fits the peripheral
into the fundamental. Perception 13 the basis upon which in-
sight occurs, but he &sdds the plua of tempersment snd of motlva~
tion, holding thet the desire for true structural improvement
is strong in man. A real contribution to the theory of creation
is this emphasis on the global neture of productive thought, ine
volving attitude, Iinterests, and emotlons, as well as intellaec-
tual labor.

un the whole, this sub ject 18 one that has been shunned by

8.
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writers of psychologlesl textbooks (11). Sasrdner«Murphy is
an excaeption., In the chapter on Creativeness (25, p. 452)

he engages in a canmon gengs discussion of this eluaive quale
ity, 1ifting it from the never-never land of genius to mako

it the universsl endowment of Everyman, In the artist thias
ability canes to frultion becasuse of extreme sensitivity, viae
usl and auditory, snd sometimes lavolving muacle sense., 'The
group is meen to play & lsrge part in forming the artist for
in ons soclety he finds & ready sudience, 8 school with which
he mey identlfy. In anothoer he ia left to starve In a garret.
The queation of frustration as a funotion of creative effort,
8o desr to the psychosnelysts, 1s declded in the negative,
Drives may be Intensified by thwarting, but malsdjustment may
not be held the clue to orestivity. In the productivs artist
8 genersl factor of intelligence must be added to sensitivity.
There must be orgenizing abllity, o3 well &s speclal abllitles
to £1t the medium of expression. Genlus involves integration
of the affective snd the intellectuel, end is rarely found in
aqual proportion.

We have been desling with general theorles underlying a
8t11l nebulous subjeat. Before engaging in v review of the
experimentsl work on inventive personality, it is well to hear
what the persons whom the world recognlzes as creative have
to say on the subject: A recent symposium (8) has brought to-

gether subjective records from the grest ln literature, srt,



10.

music, mathematics, and solence. In @ most instructive fore-
word the symposium 13 offered ss a gulde to struggling sartists
and inventors, and to those who would help them. FEvery type

of oreative thought is represented, but I1n splte of vast indl-
vidual differences thers is asgresment on fundamental pointss
the unconscious plays 8 large rols in the work of each; each,
in relating the experience of composition or invention, vali-
dated ths four step process; each was consglous of a compul-
alon to create, In some, as in VWolfets turbulsnt nature,

thlis compulsion appeared entirely of the emotions. He wrltea
of his homeslckness whlle living abroad, which caused him to
remembsr in sharpest detail familiar persons end places. When
he found hls medlum, the storles in which these famillar scenes
cams aslive, he felt as if the "black cloud within him" (8,p.194)
had become & river, carrying 8ll of his emotions in a tilde of
relesse, He writes franticslly and without let-up for the come
pulsion 13 so great that he feels that he 1a not the author
but the lnstrument of the story which has possessed him and is
writing itself (8, p. 198). The emotional drive is not so
apparent in every sccount., It is always present and rscog-
niged 8t the moment of 1llumination, But in the coolsr tem-
peraments, such as Henry James', the vectors appear to belong
to the intellectuml categary. In observing these creative
minds at work it 1s Iimpossible not to draw the conclusion that

no single pattern of traits exists in any brench of original work,



These full end systematic descriptions of invention were
intendsd by thelr compller tobe & textbook of cnse historles.
This 18 evident Iin the Introduction, snd slso from the Inclu-
sion of a cheptor written by s phyalclen who trenslstes into
physlology essentisl theories of invention (8, p.236 f.).

He attempts to throw light in particulsr on the uneounscious

phaseg of creation: incubation snd 1lluminstion, He notes that

the brsin 18 constasntly throwlng of f electricesl lmpulses whsther

ewake or asleep, proving that {he nerve cells are as incessent-
ly active sa the heari-besat, Closure {lnaight) is woven into
the very Liber of the nervous system for an impulse, onage
sterted continues to act upon snd be scted upon by the adjoine
ing nerve fibers. We have & closed circuit with "exoltatlons
going round and round like ¢ plnwhesel and throwing off sparks
of activity on ssoh c¢yolo," (B, p. 2563). Insight is no dlffer-
ent froam more stupld lesrning. The former occurs more repldly
because preceded by subcongolous work which 8pllls over into
conscliousness wen som threshold ls reached. New neural cone
noections sre nop roblem when we envislon the norvous s stem as
a fluld, ever~changing psttern. He thinks that qualitative
differences among creative thinkers may have e primarily
physicsl basig: size of association ereas, rlchnoss of fibers,
level of vigor, etc. He goncludes that no way has been found
to cultivate unconscious imagination, Nowever, the danger of

8tifling it in formal sducstion is a8 real one. Ve have

11.



reviewsed this book in some deteil as 80 much of the previous
work had been vague and peripherasl, more especislly the
Geatelt explenations, @8 Lewin's dioctum thet imagination de-
pends upon the degree of development, position in personallty
moake-up, and fluldity of levels of unreality and of reality
(21, p. 224).

Creative personslity, the underlying trsits, the dynamios
behind oreetivity, heve taken up little space 1ln modern psy-
chologleel expsrimentation. Ieas then two-thirds of one per
gent of the books and articles Indexed in the "Abstracts" for
the pest twenty-five yeara treat of thias subjoct (11l). The
eerly experiments sre reviewed in articles appesring in 151
(15) and '35 (22). To mention the more impartent findingay
tearbornts discovery of the velue of inkblots to test Imespglino~
tion; Spearmsn's positing of sn ldentical basis for all orsca-
tive thoughti Cleetonts work on originality, the first factor
snalysis on thles subjeot; Hargroave'a faculty theory of the
imaginationy Kirkpstrlel's use of Rorschach with children;
Kilpatriock'!s enalysis of ereatlon through educetion, The
compllera acknowledged tnese to be mere beginnings, the flald

as yot unploughed, snd characterlzed by "rugged inaccessability."

In the same jesr that the second revisw csme out, Patrick
published her experiment on poetic composition. This erparle
ment done on a lsrge group of poots and non-poets was an

analysis of the procass of composlition, step by step, from

12,



tne words of the mrtlsts as they worked., Flndlings were s
confirmation of the Gestalt theory. In the majority of in-
stenoces, oreatlon proceaded from whols to parts, The four
stages (35) were validsted. The coneclusion of this experie
menter, after examining 1life historles of her subjects, wes
thet srtistic abllity is not masocoliated with maladjustment,
Moreovaer, there seemed to be ths normal asmount of introverts
and extrovarts, and the act of composition was scoompanied
by ngo displey of emotion In either group., This paper was
f2llowed by 8 like exporiment on ertists, reversaing the pro-
cedure, the subjects sketching & landscape efter resding e
poem about 1t, The same geneorsl findings resulted, except
that, boocause of technlque negossary to the latter group,
thore waes much mors difference Iln ths finished product of
the artists than of the poets., A thirt paper appessred Iin
'4)1 (28) camparing the results of these two experiments,

and 1llustratling the marked almilerity between the two types
of crestive work,

An experiment was done by Hurray (26), using college
gtudents. He found negative results in regard to creative
writing, the beat writers in the group giving no better re-
cords on the T A T end sentence~completion tesats than the

poorest, and this In spite of the fagt that two lster become

13.

recognlzed suthorag, rorschach was not used, Murray attributed

the results to the time element, holding there was no incubge

tion interval, :oreover, this test centered on content while



Patrick!s was conoerned with methodology.

In the lats Forties uielsh undertook an axpsriment (37)
raquiring & group of professlional ertists to recombine famile
iar 1deas sccording to four different patterns, The oontrols
wores college students. The results showed no significaent
difference in the twp tests using words; the other two, using
lines and blocks, differentiated significantly, A year later
this test was repssted (7) using srt msjors end unseleocted
students, Former findings wore repeated; tests 1 snd 3, re-
guiring construction along llterary lines, contrested with
2 and 4 which differentiasted significantly. This indicates
that more speciflc factors undorlle the genersl ability to re-
orgenige ideas. A further finding eppeared: perforicence was
found to be related to the genersl intelligence of the srt
group.

In '560 the President of the American Psychological Agso=-
ciation aroused fresh interost ln creetivity by his address on
this subject (11). Enlarging on the social importance of dis-
govering the inventive personality, he supposes that mass
eduostion i3 not producing 1% becsuss we confound high IQ with
originality. Ianterest, aptitude snd temporament &re also in-
volved, He outlines e fsctorlal research deslgn, a projoct
whigh is now belng realized (13).

An article sppeared the following yesr re~emphasizing the
educational (36) side of the problem. Welskopf's eapproach was

14.



almost entirely negstive, the "whst's wrong with our collegas”
belng too much drill of the rigld type, too 11lttle time for
unconsolous enlargement; and the 8 tifling of oreative impulse
by denying the emotional element. In the aschools, she c¢lsims,
the two most important steps, lncubatlion end inspiration,

have been laft out.

At present the most Importent experimsntation is that
going on under the Uffice of Haval Reasesrch with the collsbo-
ration of Dr., Qullford, It is the Faotor Analysis referred
to above snd is the sscond in s series”, Pifty-thres novel
tests were assembled and given to over four hundred Air Cadets.
Hine faotors of Crestive Thinking were identified, as follows:
glosure; word fluenoy; asasociational fluencyy fdeationsl flu-
ency; originality; adaptlive flexlbility; sponteneous flexibil-
ity redefinition; senaitivity to problems. These tests were
devised with the hypothacating of oreative traits required for
solence, englnesring, and inventlon, raether than for the lib-
eral arts, Last year, originslity es a factor was siven more
expliocit definition (39). A desoription of the tests (13) to
1dentify (1) unoommonness, (2) remoteness, (3) cleverness,
with their resulta, was given. A continuum 1s essumed and
originality is defined operationally, as statisticelly in-
frequent in the populstion tested. Since all three sub-tests
hed eignificsnt loedings, the generalily of thls fagtor,

originaglity cen be mssumed with some confidence., However,

#fReason™ was the first,



velidation agalnst obJoctive criteris i1s yst to be done,.
Harrowing the fleld to ths subject of this poper, the
Rorschaoch test, the files show but three advences in recent
yearg involving its use as predicative of inventiveness. The
grticle a ttragting thn grestest amount of populsyr ettention
was Rosts "A Psychologlst Exemlne s Sixty-{four iminent
Sclentists™ (32). The Rorschach was incideantsl to a battery
of tests, and, while no personality psttern emerged typical
of the sclentist in generel, certsin scoring categories were
emphasized conaistently by ths verious sub-groups, the Soclsal
Scientiesnt ziving more It snd H, the Blologists more [ end (,
the Physlclsts mores ¥ snd § and m.» Xt would sppser from
this experiment thaet in using the Horschach a3 a mulde to

oraestivity the group tested shiould be an homogeneous ong.
The second article to which I would cell sttention (14)

covers the use of the inkblot test to sslact men for jobs high
in the occupational hierarchy. The Rorschach was found to
heve higher predictive velue than sny other temperament or ine-
teregt test, bubl bacause of the flxed framework of Rorschach
scoring categories, ten new inkblots were dovised, without
color, end new scoring symbols invented. An objectlive orl-
terion was used-~-patent records-~and ten scoring categories

on this, the I I P test, conslstently differentiated the

# The scoring symbols used &re those found in Beck (3)

16.
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greative fram the non-oreative group. Amplse opportunity has
haen glven to velldate this ten-sign pattern end the results

ars striking; sftor a thres-ysar interval, of forty for whom

the prediction was "non-greative"™ only one hsd maede 8 dlacovery;
of nineteen for whan the prediction was "erestlve', thlrteen
had elready e stablished a patent record. The findin: was that
thls projective test nad high valldity e6s medioting crestive
thinking slong a highly specifle line.

Filnally, the study most portlnent to the subject under
dlsouaslon is thet undorteken oy Loulse pedigo (30) In the
attempt to enswer the cusstions: (1) Are thore significent
corraelations botweon reaponses to the Rorachach Test and cres-
tive imsginstion revesled in themes wrlttsan to fulfll English
aaslgnmenta? end (2) Is there @ relationship betwesn levels of
personal sdjustment end creative writing? For the s tudy, six
gsamples of themes written for tenth-grede Engllish clssses and
8 record of responses to the Rorachagh Test were sccured from
esch of ity higheschool students. The thomss were ranked by
Judges @ecording to the smount of crestive Ilmaginatlion reveesled.
Ranks of 1, 2, &, end 4 were sssigned the wrlters, Renk 1 rep-
resanting tihe most, and Kenk 4 the least, creatlve, The
Rorachach respongss of the ssven Rank 1 writors were compered
with thoas of the seven Renk ¢ writers. No statlisticel flnde
ings were reported in tho article, but it was stated thet

"slx response categories showed feirly significant ¢iffersnces



in the group avsrages, while thres other categories showed 8
tendency to differentiste.' Rank 1 writers gave more respon-
ses, gave them more qulckly, mede grester use of amasll and
unususal detall, gave mors shading responses, more movement
responsaes, and more origlnsls, These Tank 1 writers showad
a tondency to glve more color responsss, &nd their rocords
8leo tended to includs a grester number of pupulsrs., Rank 4
showed & tendency to give mare "whole" rssponses, The twelve
oriterias of sdjustment given by Klopfar snd Kellay wore sp=-
plied, und "there was somse indicetion® that writing level
tended to correlate positively with degreeo of psrsonal ad=-
justment, In & lster chepter thease findings will be discussad
more fully, in comparing them with the results of the present
.exporiment .

A cursory glesnce st the llterature coversed in this re-

view confirms the need for further experimentetion and study.

Une may also conglude from this repart on what has beon attempted

in identifying oreativeness that the best tool is the projectlve

test, mare ¢ speclsally the ink-blot test, MNoreover, this use
of the Rorschach in determining personality pattern has been
enpirically velidated. A factor analysis iaoslating creatlive
traits is being cerried on elsewhere snd 18 still e matter of
regasrch, It has not been objectively valldated,

From the results of the I T P ink-blot tast, znd from

Pedlgo'as findings, we nay expeot significent diffarences ln

18,



the mean of a orestive and of s nonecreative group, as the
pettern evolves through the scoring cetegorlises of the respon-

ses to ths Rorschach Test, Thase responsss w11l bes scored in

the symbols devised and interpreted according to his technique.

Thres hypotheses are sdvanced ooncerning the variable,
groativensss: (1) the number of }{, or movement responses,
gilven by the areative group will be significantly higher than
thet given by the non~-imaginative group; (2) the 2, or orgen-
lgation velue, of the crestlve group will be siggzzicantly
higher; (3) there will be other significant differences, or

trends, distinguishing the creetive from the non-oreative

group.
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Chaptor 3
PRUCEDURE AND FINDINGS

In order to establish the lndependent variable,
orsative ablillity, two pgroups were choaen, these groups
conalsatling of Junlor, Seniar, snd Graduate atudents,
English majoras in Weathempton College snd in the Unl-
voralty of Richmond. Kembers of the English Depsriments
in both schools ¢o0llaborsted in furnishing lists of stue-
dents who had done the most imaginegtive work in English
sssignments. Grades of the "Creative Writing" course,
and flles of the University student publicatlions were
aexamined, Of the above list of English majors, only
those wers selected for the experiment who either had
sohleved high grades In the aorestive writing course, or
who had contributed imaginative picces to the gollege
periodicala. This group was matchad by & like number
of Engllsh majora from samong those who had not done lme

aginative writing of sufficient caliber to recelve recog-

nition, and who were considored fasctual and non-orestive

atudents by their lnstructors, BS8ex, yosr of asdvancement

20.



in oollege work, and over-all gsrsdes from the precsding
term, wore matchad in the two groups., Age was not close-
1y controlled, Each group was composed of fifteeon sub-
Jacsa, elght msles and seven females,

The Rorsohach Teat was edministored at s time of the
gubject's own choosing, snd wlth the gonerel and broad
ststement, by way oF #zplensilon, that Liberal Arts and
Seience Majore wwre Laelng compared by means of the
Rorachach., JIdenticel Instructions wore given to each
sublect, and tho test agdminlstrod scaording to Beck's
directions (Vol. 1, pe 22 ff.).

Eooh response racord waa thon translated into Beck's
sooring castagorlos and will be found in Tables 1 and 2.
Total resulta in the scoring castegories of both groups
wore obtalned and campered., These will be found in Table
3« Since gex wag controlled, end aimee thors were no
differences observable In male and female totels from
Tables 1 and 2, no sepsration of the sexes was followad
throughout the experiment and the summative scores found
in Table 4 represent the whole group, Exporimontal snd
Control.

An experienaed Rorschacher reviewad the response
racords, checking for uriginels, which are slso listed

in Pgbles 1 end 2, end slgo grading for adjustment,
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The sdjustment scores, together with the five~polint systenm
uged for scorlng, will ve found 1n Table 3. No study was
made of content &8 such, except for humasn and animol con-
tent responsas, Orlginals, end for possidble aigns of male
a8d Justment. However, 1t was evident thst in the Individusl
racord sumnaries approximately es meny aessociationnl contant
categories wore encompgssed by the control as by the orsas-
tive group, indleatling & 1llke range of content iIn one as ln
the other.

With hypothesis 1 In mind, the expectation of morc M
responses in the oreative group becsuse of Beok's finding
thet "Producing M is, generiocally, the oreative act" (Vol.
2, p. 25), the Kean, Sigme, snd Criticel Ratlo of the two
groups wers obialnsed., Theass will be found in Tsble 5. Far
the oreative group the meen score was founi to be 11, for
the none~orestive, the rmoan sgore was 3.6. This difference
proved statisticslly rellsble, p belng less than ,03.

Further enslyslis was done on M scores, according to
Beck's deductions. Thia was done first in regord to ¥ In
Dd, for this author states (3, p. 124):

¥ in Dd 1s found in several groups, including the
vary imagilnative,

Klopfer and Kollay also suppart this view (20, p. 264),
The inventive group did produce more DA M, the totals for
the two groups belng 18 to 3.
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Another striklng difference between experimentael and
control M seoctlions was brought to light, verifying the
findings

The more creative asn individual in his cslling, the
more ha oells on imagination in hias planning snd his de-
cislons, the greater is the quantity of hils original re-
sponses, and also the more unusual end rare the content;
in fgot, it attalns in these individuals that highly
subtle flavor which 18 In the realm of the sllen, matched
only by productlons of schlzophenics, M ag originsl es
these msy thmg reopresent s medlum of autlstic solutions,
as also squipment for the most constructive orestionsa,

(3, Vol. 2, Pe 24):

Of the 1856 X produced by the oreative subjects, 56 were
found on @nslysis to be ¥, that is, they were s> unusual
they hsd not been listed In Back's Ft or F- lista., OUn the
other hend, the controls gave but 3 M that were F, of
their total of 64. In addition the snalysis reveslad that
no less than 20 of the M responses in thse experimental
group were of such "rare snd unusual" content thst they
antered tha lists of the Uriginals, This was true of but
one M emong the non-oreatlive responses,

Support for hypotheais 2, regarding organizing ablle
ity, 2, 88 a token of creative talent, was next undoertsken,
This symbol, %, owes 1its origin to Beck and waas intended
to ¢larify the smbigulty of the force behind both W and M,
as 1t was congeived by the taest's originstor. Beck recog~
nized in the Z score a prime aource of crestive abillity

-

(3, Vol. 1, p. 59):
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The creative pe rson is slso the one with the high
abatreoting snd generalizing capacity. # # i« The specula=~
tion is in order thst a controlled stucdy of theses two
reactions (W and M es found in Z) would yleld informatim
signiflcant as to the mature of the creative activity up
to and lncluding that mystery that hes besen oalled genius.

The distributions on the Z scora were found to be
skewed so & logarlthmio transformation was urdertaken,

This brought the dlstribution close to symmetry.

Meun, sipgma, and orit lcol ratio ware established asm
noted in Teble 5. The mean Z produced by the creative sube
Jacts wan found t o be more thon twice that of the controls
and the mean difference proved to be statisticslly relisble
a8 p waes less then .01 in sesach case,

As otated in the Introduction, comparison in ascoring
differences was not limited to ¥ snd Z soores, ss the ex-
poriment was designed to be exploratory. In scsnning sume
mative scores found in Table 4, geveral faots stood out
which lead to positive findings. Flrat, the crestive sub-
jocts were found to be more productive. MNesn for these
students in N, or number of responses waes found to be 73.3,
as oontrasted with & mean of 53,3 as control responso,
Here, sgsein, a logarlithic transformation brought the skowsd
dlatributions close to aymmotry. The breskdown on these
figures 1s noted in Table 5. The difference is stetlisti-
cally relsble (p. i8 less than .0l in each case),

Creative subjects also underlinaed originaslity ss a
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differentliating factor, glving e moan of 3.2 originals
por record to the control group's .3%. For the reason
alresdy noted scores wore translated into logarithms,
and 8 statlatical difforonce obtained. This diffarence
was founc statistically reliable (p was leas than .01
in each ¢age). Anslysis of these figures will be found
in Table 5.

Certain troends werse also noted. The lmeglnetive
students gave more H, or nhuman, responses at the rate of
nesrly & to 1, or & meen of 21,6 to 8.5, Thls waa not a
statistiocelly reliedble findiing, however, for p was be-
tween ,05 and .10,

An enalysia of ¥ indicated s slight trend, the cres~
tive group giving a mean of 16.6 to the non-oreative's
9.6 ¥ per record, Ho conclusions gan be erawn, as p was
greater then .10, An snalysis of these statlistics will
be found in Table 8.

The s8light tendeney in the imaginstlve group to
give 8 -reater number of wholes dld not carry over and
eatablish a simllar trend to emphasize in Approsch. No
concluslons ¢sn be reached in this scoring category, &8s
six subjlocts gave a W. Approach; five subjects save a Dal
Approsch; and four subjecta gave a8 DI Approach. In the

non-grestive group, four records gave & W! Approooh; four

25.



recards gave Ldl;s six pgave Dl; and one wss perfectly
regular, asccording to Beck's statistical definition of
regulsrity (3, Vol, 1, p. 84).

Of adjustment ratlngas 1t csn only boe sgald that the
creative person appoers to have s slight superlority over
the non~greative, aa the records of four subjects in ths
lstter group were raoted below the standsrd of asdequate
gdjustmont, This differed from the rstings of tho cres-
tive group vhoase records showed sdequate or bettsr adjuste
ment, These ratings will be foudd in Table 3, This
experimnt givea no evidence that frustration ceuses or

eccompanias fnvantion,

—-.O—-.
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Chepter 4
DISCUSSION

In sesking & composlte porsonslity profile typlesl
of the creative writor of college age and exporience,
certain qualifyling limits must be set. A typleal profile
cannot be drawn from the psychometric measurements of a
group for in the Indlvidugl profile different ltems will
take on different welightinga of importance, As Symonds
(34) obmerved, the Projective test is primarily s person-
8lity X-ray, snd a typlecel personality pattorn may not,
with more assaursnce, be deduced from the mean sgores of
the several Rorschach determinants, then can & satlafying
canposlte picture be obtalned by the superimposing of
many Xeray plotures, This is ftrue espeglelly In the Im=
portant zonos of Approach end of Erlebnistypus, or Expere
lience Type.

In the areative group all three emphaeses in epprosch

were found, However, a bil~modal tendency was obaarved,
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to elther Wl or to Ddi, for the D was in so many instanc-
68 combinatory that 1t just missed belng W. The creative
group gsve four D records to the controlts six, and the
D in the former more olosely resembled W as may be seen
from the following t yplcael reaponsest

Cerd 8: ocombining D 2, 4, asnd 6. "The golden chain
binding Heaven and Hell, from Nilton."

Card 8: combining D 3, B, snd 6., "Man stlrring a
fire with bellowsa."

Cerd 9: cambining D3, 5, and 6. "Holy Grall with
nimbus of fire."

Card 9t combining D 1 end O: ™An erch set Iln a high
wall with & monumont seen in the distance thro the sroh®.

The bi-modal chsracter of the Approsch was more evi-
dent of course ln the six W! snd five DAl recwards of
the Imaginative Ilmaginetive group. Here the Ddl subject
mey reapresont tha deacriptive, largely r eproductive, writ-
ing that many of our novelists lmiulge in. Thomas Wolfe
is typlosl, He tellsw (B8, p« 192 £f.) thst hia storles
grew from sssembled minutlae of re-embered persons and
plagesa. Un the other herd the %l approasch may represent
the more arsatlive writer who does not drew 85 ruch upon
memory &8 upon orizginal 1dea end bizerre mood, end holds,
88 Allen Tate states in this same volume, thst & literary
work should be to the reader 8 fresh experience as vital
as 1ifs itself. Like the ¥l aubjoct, suoh & writer
thinks in larger units and abstractions.

The bl-modal quelity of the Experlence Belance waag

28,
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less obvious, the mean of ¥: sum of C baing parfectly

balanced 11:11, This did not glve the true ploture, for
oxamlnation of individusl records showed & preponderance
of extroverts st the rate of nine to six, The control
group gasve a larger propartion of extroverts, ten, to two
introverts, with three balanced equally.

A roview of tho findings on the Fantasy determinant,
H, snd on the Orgenizing abllity, Z, roquires 1ittle
dlscusgsion. The first sppoars sg "imagination™ in g1l
of the theorstical trestises on creativity listed In this
bibliography. It belonzs, probably, to the cstogory of
tamperemental traits, The second factor, Z, appears to
be an ebility, Oullford (11) separstes temperament and
abilities In his discuassion of the ¢reative person, and
holds tha¥ both sre essential. This organizing asbllity
appears in nis fecta onelysis (13) as Factor I, Closure;
Factor H, Associationsl Fluencys Fgctor I, Ideational
Pluency; Faotor M, Redefinitlon of Problems, That these
four factors of the nine fagtors hia invastigation isola«
ted sre derivatives of the abllity represented in 2 ia
evident fram the hypotheses upon whlch they are predicated
and upon tha teosts designated to s egrsgate the respoctive
abilities. Both ¥ end Z, in combinastion, sppear to be

easential to oreastive wark, Without Z, the activity
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reprosented by M, becanes the day-~dresm. Without the
¥ quallty, Z s the actlvity that makes up ninsty-nine
per cent of msn'!s occupationt manipulation of his én-
vironment,

Pessing from s valldation of hypotheais 1 and 2,
bagad on Beck's predlictlons, some olaboration of the
findings and trenda seems profitable, The first of tho
two other statistically signiflcant findings, t hat
orsative subjects ere more productive, mey stem from
Interests olosely related to the test activity: produc-
ing verbal Imsges fram unstructured material, as the
writer does from unstructured recollsctions, Or it may
have its csuse in apeciflic sbilities, as Guilford!s (11)
word flusncy, one of thoe bagie factora isolated in cres-
tivity in the limited field of his factor analysls, thagt
of sclence and engineering, and certainly of more sssen-
tial nature in determining literary ocroativity.

The second statisticelly significant result: that
the creative subjects gave more originsls, is a loglcal
corollary. To be creative ls to be orliginel., Three of
the twenty=-one hypotheses (1bld) dissecting iaventive~
ness predicated thiag factor, oripginality; two of the
three are rephrasings of the quality of these Originals:
(1) Uncommonneas of rasponsge; (2) Remote, unusual, uncon-

ventlionel essoclations,




This tralt or sblility, hypothecated in our O factor,
added importancge to snother trend 1llsted in the last chepe
ter: that the creetive group tended to see the ink blots
more frequantly as humans, then d&ld the controls, The
kind snd content of the human responses, H, or Hd, a cate-
gory found 1n larger number in the experimentel group, was
gpecific to this group. A large nusber referred to the
fentaslies of others, such &s charscters in plays, palnt-
ings, end stories., Whoreas the H content found in the
non-creative records referred to practical, evoryday sit-
uationa, such as walters, dsncers, stec. Followin,; are
semples of the fictional H found among the formers

Card 1¢ Luclfer, from "Paradise Lost."”

Card 2: Toulouso Lasutrec palinting of & Cen-Can

danger.

Card 9: The Countess from Mme, of Challlot.

Card 10: Ichabot Crans.

These sreé representative., However, the control group gave
but one fleotlonal Hs

Card 63 Monks from Canterbury Talea.

Howevor, the creative student shows by the number
of Popularas he gives that he is able to think in terms
of the known snd the normel,

Oripginallity slso distinguished the W responses,
whioh getegory, 1ike the human content determinent, re-

veasled a definite trend ln s compsrison of the creative
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and noneoreatlive subjects. HNot only did the first group
give more whole responses, that is, readt to tho whole
blot, not to a detell, but the W was of a different kind.
(It should be mentioned in paasing that a higher score in
either W or Z should not be attributed to greater number
of total responses for & very recent experiment (7) with
a8 mixed group Indicated thet these two determinants do
not have a positive correlstion with productivity.) The
some factor or factors contalned in the Z quality explain
the preponderence of W, for the W in the oreative subjects
was gombinetory, and revealsd a synthesizing ability.
This %8 truc, of course, of only s portion of the experl-
mental group W. Many were, like the control's ¥, of the
instant or gdditive type. Ths W in the non-inventive
group came chisfly from the cerds, 1, 4, 5, and 8, in
which ¥ 18 most easily apprehended, We ghose Card 10 re-
sponsas to illustrete W reactions from the crestive sub-
jects, becsuse Back names this (Vol, 1, p. 16) as one of
the two most difficult cerds to organize into W3

Rosh's Ark, with animals going in two by two, con=-
verging in the distence,

Sismese hat, with ear pfeces and mask bensath.

The creative group gsve 15 W to this diffiocult card;
the controls gave 8 ¥, all of the "lasy" type:

Something from blology
Fireworks



A gtudy of the ¥ score fails to support Klopfer
snd Kelley's (30, p. 277) ratlo of 2 W to 1 M, with s
minimum of 3 ¥ for the creative extrovert snd the seme
ratio with & minimum of & ¥ for the greastive Introvert,

The finsl trend listed In Chapter 3, that crsative
subjects tend to resct more cuickly upon presentstion
of the card, thst is I/FR is lower, reflects a mors
resdlly avalleble fund of psychic energy, quicker sensi-
tivity, or the factor isolated in Guildford's search for
creativensss agbove-mentioned labeled "flaxibliity." It
mey have the seme besis as produotivity for I/FR was
found to correlate negatively with numbar of responses
(6)e

Another observed trend is lnteresting becsuse it
confirms the finding of one of our leading suthorities
in the Projective test: H. &, Hurray, This expsriment
yielded a ratio of 2 to 1 CF lu & comparison of that
detsrminant in the two groups, the crestive group glve-
ing the lergor sum. Murrsey (26) using the TAT on a
aimilar group, college atudents, English mejors, csme
to the conclusion that the most oreastive in this pgroup
wers charactericed by egocentricity, and egocentricity
appsars to be the force in CF as compared to FC.

In summing up, we may expeot to find the authors
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of our bast sellers Iin the next gonerstion to bo more Iim-
sginative, nmore productive, more originsl than thelr fele
lows. They will tend to see things ez wholes and will
probably be extroverts, with strong fantesy leanings.

In thie experiment undertaken to dlscover the crea-
tive psraonality among high school sophomores using t he
Rorgchach, ths concluslong reached by Pedigo sgroed with
those just listed in certaln major points: human move-
ment, originality, productivity, all greater in the orea-
tive group, The disegreement wea on three determinents
which were found to be numerleelly grester in the pre=
vious experlimental group, and not repeated as a finding
in this investligation., Pedigo's inventivs group emphaw
slzed ths use of shadlng, small detslls, end everage
time of response, The trend ln this experiment, although
not stetlsticslly coneclusive, is towerd W instead of Dd.
That the omphssis was to detsll in the high achool group
may be explained o the basis of lees maturity, for re-
search indicates adolescents tend to stress detsll In
Rorschach r eaponses, and are less ept for abstrsotion

gnd gensralization,® However, tho effest of maturing

Iuoena, J. "Zhe Rorachach Tost in a group of Adoles-
gents®. FPsychological Abgtracts, 1952, No, 4691,
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on Rorschaoh debterminanta swsits fuller resesrch. A
further polnt of a greement in these two very similer
experiments was in sdjustment rating. The tendency in
both creestive groups was t0o good sdjustment. DBoth exe
periment s indleoste, moreover, thet the oreative thinkor
is able, judging from the numbar of popularas he glves,
to think in terms of normel, everyday expeyviences,
though he may glve msny Urlginals.

This gorroboration of earlier findings on the
Rorsghach 28 & diagnostic %00l 1eads to the supgeation
that, {or more genersl uso, a shortened form of this
teat be explored. MNany of the fiorachash deberminants
repregent affaegtive qusllties, VWhile these are essen-
€18l to fire crestion, they vary from indlvidusel to
indivicdugl, and in the ssme person, fyom occaslon to
osccasione Testing the limits for human movement and
for combinative ¥ (the readiest source of Z)might well
form the baais of & shortened test, Symonds (34) end
Harris (14) rate the unstructured tost the best indi-
cator of oreativity, but to meet the needs of industry
devlisad en ink-blot test with ten speciflic signs.
These ten determinants 1solsted, in & vary high per-
cantage of casas and with economy of effort end time,

thoso chemlista who possessed creative sdbility. Withe
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out discarding the Rorschach, a3 did Harris in the Iine
terest of expesdiency, masy not cerisin waeighted catsgories
M, 2, Origlinels, Productivity, snd other discoriminating
algns 88 they appear in future Investigations, become
through further oxperimentatlion, and after objectlive val-

idetion, the "signs® of literary invention%
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Chapter &
SUKMARY AND CONCLU3SIONS

The experiment raeported in thils paper weas daslignsd
to investligota the varlable: creative shility along
1iterary lines. To atudy thls variasble two groups of
college upper clesssmen, all English majors, were chosen,
one group consisting of stucents whose writing was of
the imeginative kind, the other made up of those who
tended to write factuaslly. Thess groups wers matched
in number, sex, advencement in number of terms come-
pleted, and in scholsstlc grades, The Rorachach test
wes adminlatered and individual resaponse records anaslyzed
asocording to Beck's scoring ostegories. An adjustment
rating wes segured, besed on test responses, 7The re-
sponse totals In ell the categorles were obtalined and
the two groups compared with speclal sttontion to H and
Z soores. Ths results of this study are summarized in

the following statementa:
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(1) The Rorachach Test does discriminate through
ita determinsnts between croestive pnd non-creative
thinkers of college age, creativity boing interpreted
gs llterary inventivensss.

(2) Crestive wrlters glive more X responses, a de-
terminant reflecting inner fentasy.

(3) They give more responses per reccrd,

(4) Their Z score is higher, reflecting orgeniz-
ing power. That ls, they synthesize detslls into
larger units more often then thelr less orestive
fellows.

(5) They give more Originals: they think in more
unusual Images vhich they translsts intos uncommon
verbsl symbols.

{6) Adjustment, 88 revesled throuch Rorschech do-
terminents, sppesars to hsve no bearing on creativity.

(7) There are no significant findings on the af-
fective side of temperament as 1t perteins to literary
inventiveness, and as 1t is revealed in the Rorschach

scoring cstegories,

-—O"
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«wAPPERDIE -~
Table 1

SUMNIRY OF RORSBCHACH RECORDS
Experimental Group

Hole
SubJ. R 2 W D D& W ¥ ___GF T
8 110 98,8 7 98 5 19 8. .5 1
-2 68 74 14 50 4 4 g 3 .2
_4 87 86 763 17 . © 7.8 4
~4 74 _180.5 38 34 2. 20 7. .3 .3
—e .09 605 10 45 - 4.6 0O
r 78 . 149,535 392 (s T | 10. 8. .0
B 52 97.5.18 29 5 11 3 6.0
h 48 33,5 5 40 34 3.1

Fomalg
“SubJ, T R Z W D pd M FC CF_C
8 41 __99.56 25 16 5 7.3
b 60 68,5 11 38 11 7 6 1
o 63 B9 10 47 11 10 2
a 132 86 8 88 35 23 3_0
e 12 188 34 77 114 14 12 2
£ 67 __ 59 5 39 23 24 2 2
g 47 96 22 25 06 1
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Table }

{(continued)

Male
A__hd_ Th  T4% KT P S 0O q/nm _ TlrR®.
37 2 61 88 38 11 3 8 49 17
18 14 63 73 44 0 g 32 10
19 7 68 92 29 0O 3 48 12
10 O 42 70 13 8 65 4 56 4
17 12 66 B4 49 10 0 1 40 13
26 11 B0  P3 48 10 O 4 47 7
11 & 535 85 S0 & 4 42 13
15 6 5B 96 43 o_ o 21 3

Female
R AQ Ph 4% hh P G T/ha T/ FRe
11 1 31 7 29 & 5 59 11
17 6 B8 956 38 9 11 1 68 5
17 12 B3 90 42 6 7 2 b2 14
28 12 €8 90 28 5 10 4 38
23 7 48 80 27 9 65 20
11 1 44 95 18 8 2 7 31 14
13 1 36 B85 20 2 2 31 3

#8aconds



Table 2

SUMMARY OF R(RSCHACH RECORDS
Control Group

Yals

“Ewbl. R 2 W _ D D W TC CF O
8 29 78 16 3 0 g 2 4 »
b 77 B8 15 47 16 2 10 4 g
0 42 938 7 32 3 0 T 0 O
a 70 21,5 % 51 12 3 1 0
o 58 31 5 42 13 B8 B 4 O
£ 126 70 15 91 18 7 11 1 ©
g B4 295 9 42 2 11 1 o
h 45 B4,B 13 30 7 8 9 0

Fomale

“Suble R Z W D bd B _FG GCF__C
e 73 _64.5 16 49 B8 4 6 8 2
" 41 3.5 6 3 0 1 6 3 1
o B3 15,5 B 45 13 1 8 1 0O
a 29 32 13 1 0 7 1 2 3
& 38 29,6 11 25 g2 2 1 4 3
o 33 28.B B3 26 4 4 3 1. 0
= 23 31 5 18 0 4 1 1 0O




Table 2
{continued)
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Table 2%

(eontinued)
Mals
A Aa TR Fyk AL P § 9 T/R____T/FA
_4 ) =38 B8 17 2 4 O 43 17
A3 9 84 75 g8 9 6 1 32 10
21 10 Bl 82 74 7 O O 48 12
14 14 72 79 40 7 8 O 56 4
218 13 82 85 63 9 0 O 40 13
34 17 80 75 40 1) 22 B 47 7
23 6 84 T8 53 6 0 42 13
13 2 40 86 33 2 _0 21 3
Yomsle
A ___Ad To Pan A P 8 0 T/R T/FR
19 4 58 B84 31 4 2 2  BD 11
g 8 51 88 41 6 0 O 686 5
L1 4 73 80 3% 5 B8 © 53 14
6 1 44 80 24 4 1 0O 36 4
13 5 680 94 47 9 ©0 0 20 4
9 0 87 100 27 4 O O 31 14
9 3 69 92 61 8 O O 31 3

#8ymbols presented in the order used by Beok,



Zable 3
ADJUSTHENT RATIRGI#

Experimental Control
4 3
g 3
S+ S
4 3
3 3
S 2
3 3
3 )
34 3
3 3

3

B
3 S
44 3=
3 4

#Ratings used:

S Superior recard.

4, Viarm but controlled; mature; reaslistic;
productive.

3. Adequate adjustment.

2+ Ubvious disturbance but not incapacitating.

1, Mentelly 111.



Teble 4
DETERKINANT TOTALS

Exporimental Control
R 1101 800
Zu 1415 800
W 250 144
D 721 51574
Da 130 94
¥ 165 54
C 93 79
cr 88 44
c 22 13
7Y 1156 Ky
e 14 11
Y 2 7
FV 16 14
vE o) 1
7 a2 6
Ry 414 920
P Bl 69
F 128 109
H 216 74
HA 110 51
A g71 226
Ad o7 o7

#Dgterminant totals so marked prove statisticslly
algnificent,



Tagbhle 4
DETERKIBANDT TUTALS

{contimed)

Experimontal Control
i 52,3 58.8
Fygan 86,2 856
AFan 33.5 39.8
3 112 8b
8 a2 66
O% 48 &
T /R 8.9 Sea. 16.2 Sea.
7/FR 42  8ec. 41.5 Sac.

#Dpberminant totals so marked prove stetisticslly
slgnificant.

#33iven in Msen scores.



Table 5
STATLISTICALLY SIGHIPICANT DETIRMINANIS

§§_ Humen Hovement

Ezxperimental Control
gﬁﬁn 11 3»6
81 gme 171 2047

Critical Hatlo coeersee. 2.87

Z Urganizetion

Experimental Uontrol
Moan 94,3 40
B8igma «26% Log. «19% Log.

Crltlcal RBtiO LR RN N NN 3068% 3:108.

%A 1ogsrithmic tranaformstion of the ascores wes
necessary because of the skewed distributlons.



Table 8

(eontinued)
R Humber
Exporimental Control
Hsan 754 48.6
Sigma «116% Tog, ,188% Log.

Critical Retlo weseoeves Te27% Log.

Q Originals
Haan 3.8 O3
S1gme «542% Log. .266% Log,
Critical Batlio seeeseses 6.47% Log.

44 logarithmic transformetion brought the skewed
sgorea close to symmoetry.



Table 6
DETEHMINANTS SHOWING A TREND

H Humen Responses

Experimental Control
¥aan 21.8 8B
Sigms 17 5

Critiocs)l RetinD sasnssonvs 1452

¥ Whole Heosponsos

Bxperimental Cantrol
}éaan 16&6 9.6
Sigma 4.4 5

Critical Ratlo sesssense 1es04

I/FR Time of Firat R

Lxperiment el Control
Hepn 8.9 sec. 15.6 sec.
Signs 4.8 13.5

C!'J’.ﬁical Rﬁtio L E N RN R N R R 695
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