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IRPROGDICR LON

The nourephysiologies) inhdwition phenobencr hos
latrigued nany payehologists 4n their sesrch for seuro-
logical factors underiying psychologiesl functiome. Verious
theories like newral satiastion, eortical inhibltion and
cortical condustivity have been fermulzted in sitempte 1o
ascount for the phenenmenon ¢f inhibitien. Aecording te
these theories, prolonged stluulastion of a sensory purfaee,
legds to & gentrsl Ankihitory proeess which relses resletance
in the stimulated cortieal ares and lowers the level of
eortical conduetivity and functienal compuniestion between
different parts of tho brain. This state is believed to
bear a detrimenital effgct on the inbegrative and, consequantly,
on tne level ef copnitive funetioning. 4as the eveative Wwain
is demorxribed by Pocles ss highly integreied and seemingly
log in ite lubibiiery eflects, an interest in a poseidle
relationahlp between this neurvphysiolegleal iakibition
phempeenpn and ereative thinking abllity, arosse whioh pro-
vided the impetus for the prosent remsarch study.

Frpavinental verificetion on inbidition theories hae
only heen partismlly suegesaful, Tuls ls probebly due to
miliiple factore such as the uwe of laondequate instrunmente-
tion, & contamination by pariphersl factors or an insufiivient
repognition of the underlying neurophysiologlesl complexities
invelved, In this study, a velatively new spperatus wiloch
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proesumas o asgess the degree »i retiw-certical accensi-
Wlity or reluctance present and wideh provides a resliable
seasurenant of figuve-ground light intensity necepsayry 4o
produce a sumtained negative after-imege, has been espleyed
as a measuring tool of retino-cortical inhibition. 7The
Sgullford Creative Thinking Sests used, were also of n pyr-
eeptusl~figural naturs. The selection of the visual sense
sodality &3 an svenus to explere possiltle neurephyziological
mechardeps underlying the ability to think creatively, stems
from the belief that the visuel apperatus is anstomioally
and funotionally more elosely related Yo rain funetioning
than nerve tracks fyon other sense modalities,

The thesis is divided intc three chapiters. In the
review of the literature inhibiticn thesries and a neurv-
phyeiologienl theory of the ereative brain se well as cone
teuporary resesyrch relaited to thess thevrdies ile discusssd.
This 42 followsd by e sesond chapter whieh presents & des-
eription of the uessuring tools, the proeedures employed
and an snalysis of the stetistiesl data. 7The finel chapter
deals with the reporting and discussion of the sxperimental
results, The findings are {irst viewed within the thesredical
fravowerk outlined in the reoview ol the literature. In an
atbenpt to aryive at & deoper understanding of the results
of this dlssertation, s brief disousgicn of contexporary
aeurophysiologieal reseamreh that deals wit, the exigin of
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the inhdbddlon phencmenvn snd itw influsnee on braln Penstien-
ing, is presented. Couglusions sre iellowed Wy suggeetions
for fature researct which relleet the suuerous uhsneswered
prodless in this conplex mnd interesting resestch fleld,



CHAFLAR 1
HETIEQ-CORTIOAL INHIDITION AND CREATIVE CHINKING

In the Llrvat aectien oi Wds enapter, tasories of
msurel saltistion, cortliesl lunildtics and coriicel cenducti-
vity wiil by dlecuseseds Contesporery researeh linked to the
theoretioal constnucts forwulated Yy these itheorieu will be
dealt with 410 & seonnd segtica. 4 thipd sevtlon presents
Zosleats aypothesised osmurophysivicgiess fuastiuvaing of the
greative lrain and a dizscussion ¢f creaiive thinking, The
izportencs of retino-cortienl inhilditlon as & possible
explenstory cengtruct ila the fleld of craative thdnking
will becowme svident upon these yeviews., This will lesd up
%0 the fomwmlaticn of the naln hypotbasle ol the present

astudy .

1, Bneorias of Jearsl Satistion, Jortlenl Inkibition

sad Corilesl Conduwotivity.
It Lhea been kuowmn o peyehuloglete for & long time

that prolenged stionlailon of 8 soeussry surisce losds %o e
pocees 16 the genlral nerwus aysibe: et causes subseguent
respunses o be altered as reflegted ln resulting altere
eiffeets, Diflerent muthore adbtenpted te explain this process
in terma of & sewrspbyeiclogical theery,
theorien, whieh all desl essentielly with the sene phenpnenen,
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Edhler and Wallash™ in 1944 intvodused the tern
neural satistion as an explanstery eenmtruct 4o aseount for
the phanomsnon of figursl after-effeets, Working in the
fisld of perveption, they fowmnd that whas an inspeetlion~
figure is {ixated fox & pruloaged pericd of time, n sube-
seguently presented teat Liguwre 1o Seen &5 digpleced from
ite aotusl position. The sosunt of figure displocesent
et gcourred, was codled Jioural sftexr-eflect smd <hey
acvounted for it in turme of e nuophysiciogicnl field
theory, Aceording o this theory, aleotricel ouryents
evoked Wy the fizetion of an foppostlntefigurs, orestes
& conditins of sleutrotonms in the wtlumlated cowtiesl
area wiieh lasde o an lmmadiste pelerisaticn of $issus

soos, This polerizeticn of the affested oells ine

cresnses their resigisnce wid lvpsfeor subseguany @mmﬁ
Tipw o that aven. Faastional svwaniontion botwesn dif-
ferent soxtienl areas; wilah they see o8 o Wmele averilute
of sowities) mativivy, is thus decrenmsed. Contimmed
lpealined expdveticn, ceaused By prolonged fizmtion, ife
eransen the cleetronie stete and osusen g looaliged ibe
hibition and & lowersd ooxdieal condustivity. %his

\

i ¥ Ww and H. Welloch, “Mwuil ALt

tam;
, »,p&‘.‘; by, 58, 1944 Lt

of the
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soaditdern Lu cadled neured SOULBLIGL. UWLLer deyei

seploneed presssee of an i-ebiect lowsra vhe
m@m&twmﬁ@y aﬁ ite cortisal sres and sdlecent

Foglona gars o bo mednly
an incresse in gmimmiw of glw tiasgues ia
guantion... xf the ecaductivity of the aves im

%&M the dntenaity of ourrents w %lx pasBes

ugh this area is «t onoe ﬁw«wm

The current {low pattera svoked by mubseguoent test figures
is thus sltered in ths form ¢f s &lsplecenent frow ths
aifgeted satiated region. The smeunt of dlsplasement ie
rellested in a figural alter—effwet whdeh 1s the nmain
sbeervable and seasurable lnmdicator of the phenorenon
called neursl satiation.

K#nler and Yallach's smmpirisal work on the figural
after-affeet hus been largely coalirmed and extended but
thedr ssuvophysivicgical imerpretaiion has been disputed.
Their waln eritics, (egood and Heyer®, attesmpted to explain
after-aifects within the Iymmework of pecepied nsuruvlogical
priscipies. According to thewn, fixstion of an isspestion~
figure causes 8 ridge of neural activity which, tarough
sunpative processes, resulis in o peaked distribution in

| 2 smmw E@hlexy and mmm WML&MM “«%mw%l MW
i *x ot pge L tm GREELOR0, PN 0 BODRLERL HOSHERYs
; " y’ B oy i‘ 4 m;) ¥ » T

Mu ol % Mﬁm xwm a8 ” Punetion of MMW of

Mgﬂ B, Veagood and Albert %. &ﬁw@m i Hew

sterpretat tpural After-Bffests*, payeholesical
0y ?%3«: 59, Bo. 3, 1§§$§ Ps BH318,
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The stimulstved coriicul avet. Tas euabour o tus mboeguent
test figure iw skewed away fevon She llrsd eoniver bucsuse 6l
an aren oi depressed excliebilidy owuasd by the inspection
figare. Tho distecse betwess the pesks ol tha two oanbours
resules o the appesrunwe of o figural sltsr-effeut. };%mtzﬁ'v%
eriticised Ednler and Wallash's sg well as Degood and Yayer's
thasory, Mo pointed gub that both fedd o explsln after-
effects which coeur soross the verticsl medisn ol the eye and
thus asowess the lomgdtudingl fissure dn the striate cortexy

aftar-cffests of apparent wuveswwit ns well ms alfter-efTevts
eggurring in other sense modalities.
Lauplite disagresmant on bheorelicul grousds, the

existance of satiation effects as ialerred fivi nessuring
the efivet of visuval stimdlation on suigeguent persupiual
responses is, Wy mesh subhors, egresd wpos
pirieally emtablished faet. Héhlar snd his followess Belicve
in the ventral ovigizn of wisual after-effgets. The mygusent
Doy centrel versus peripheral origin saped oo the smpiriesl
finding thet ehifting to a {vesh rotins alter one retins has
baen stisulated does not change the satistion effevt while

& Kandon B ﬁmth, "%@ Mmmmm mmw of Mgaral
i Laobs” , Cha ann Jovennl of Favaehe

O Bt T p: i _': “H:; ?‘@J’ » %25
%# gg l%ﬁﬁ, p* o s Aty #

oy
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B vk e fe o3 Drenl Roedaplers edvoud Do gvacuBss Shad satla-
tlon 414 “uabe sloge, ﬁwﬂ fo' Guad Tuey appoearnace os tho artere
iawge, hrosgh the nonotiaglobed eyv, cannot be teken wus
sole svidenos of a ocsntrel origio bweasuse of bhe overlap
af mosocular vissal £1lolde 40 the ¢solpital lode of the brais,
To polat sud cleavly that perdphersl and oortlcal componantis
ere irnvelved 1n the sabtiation proeess, it will e wure appro-
prisie to talk of retimu-eoriig¢al satlativn then neural
sstiatlon.

glymakvg in hisz search for neurologieul causmiive
factors usnderlying dimensions of perponnlity, hypothesised
a construed in the field el learning elmiler 4o neural satia~
tion whien he sallipd cortisel inbibvition. She see-~Fuvievisn
cenvept of sxsitativo-innivition baleance wileh was sssuwned
tv ve & cenptituitiossl fsotey prediepoeing an fndividusl o
daveiop either excitatory potentisls partliouierly ebtrong and
inbibisory potentinls weak or vies wverss, fovrme the basis of
hip Staessry. Aymentcyk theorised thal vhensver a atimulug-
ropponee conkeciion is mode in the organlax, the response at
the spuane tise loaves o condition in the physienl struoture

$ B.B. iy, “uUn Inberoculny 'KWMW &m& t&m Cantrsl
iwi(gim of Visusl ACtey-i¥fsets”, The smeripan Journal of
Fanelopy ., Yol . ?1 ¥ . ‘@ﬁ lﬁﬁé# E”* 4

T Hed, iymenck, wwmm Wmm:mg Lgral AfSer
m 'EW y uf Permonality”, Lhe arnal of Shmoyned
ial Perebology, Vol, %1, 86. L, 100 g
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of the brain whieh imhibits the activity 1n question. In-
dividunls 8iffer witl regmrd to the speed with which
resctive inhibition ie produced, the sirvength of i{ and
the specd of dissipatisn. e verdifisd bis theoxy in the
Tizld of personslity. iywesck hap wsed the kisesthevie
altar-eifect as o scasuring tool of reective cortical la~
huition, inforying the latter process by measuring the
effect of stlmulption on sulseguent wmoltox responses. e
s¢es noural satiaticn as eusentially slmdlar 4o resetive
corticel innibition, cslling the forzer coridieal inhikition
in the visual penge modality. He writes:

Faviay ang more ii;ﬁi%ﬁ‘?;?%&“ﬁm”%%%

in tarse of perosptusl setietiems S T oo

The foyegeing theories have been exlarged upon W

Klein mma ﬁzﬁahg who chege to talk ia teruvs operatipaally
the inverse of cortical iakiblition, L.¢. cortigsl oo
dnetivity. Chsy olalsn that any seupeanl setivity in-
cresses roslgtance 0 conduelivity asd hypotheatse in
#dbition individual differences in bassl levels of cortliosl

sonductivity. Cortienl conduetivity, sccording to them, is

% §mmg ﬂﬁa %&w e ;@‘Eh

3 Gesrge &, Eloln and ﬁmw&ﬁ ﬁwﬂah. "w&wﬁiﬁﬁm 340 e
?ﬂit g}.g Boa lg l@ﬁgﬁ < A £} @5 I '
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a basia parameter which reflects the status of the total
neurophysicloglenl economy. It determines the degree of
funetional communication between the beslc unitve of the brain
and ie a crueial parsmeter of individuel differences in
cortical integration and cognitive functioning., Their main
contribution lies in their implication of individual differ-
ences in the basal level of cortical conduetivity. This
basic level is mainly determined by the oversil status of the
cortex and ite level, degree and peralstence of satiation-
ability are reflected in resctive corticel conduotivity which
can be measured througk visual or kinesthetic after-effecta.
Beckerlo objected to Bysenck's interchangeable use of
the terme inhibition, resctive inhibition, setiation and
eorticel conductivity., He contributed significsntly %o the
field by his clarification and identification of these terms
in histerical and functional perspective and by liating
different psychological snd physioclogical measures pertaining
to the specific type of inhibition. In an experimentsl aiudy
uging these different measuring tools, he found ne empirical
evidence to support EBysenck's sesumption thai satiation and
reactive inhibition form a unitary {treit. They showed wsone
common varisnce with basal inhibition measures, but not with

10 Wesmley C. Begker, ”0art1cal Inhibition and Extra-~
vmmaia»mlntxﬁvaraion Ihe Journal of Abnormel end Social
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each other. Hip study is important and cslls for caution
but its validity can be questioned in the light of his small

sample. Fentonll

algc objected to Eysenck's "theoreticsl

loopeness™ in his conceptualization of inhibition. BShe copr-
related scores on & basal and temporal inhibition measure in
an experimental astudy but found no slgnificant relationship
between them. The unreliability of her temporal inhibition

12 who

measure, however, weakens her results. Rechtschaffen
estimated low but insignificent correlations between visual
and kinesthetlc after-effect measures, questioned their
reliability but remarked that lack of correlation of response
measures dces not rule out similarities in underlying pro-
cesses. Deespite the unforiunate lack of neurophysiological
or psychological experimental evidence regarding the identivy
of different types of inhibition, their underlying similar-

ities have been recognized and pointed out by BuncanlB,

11 HMerilyn Fenton, Reactive Inhibition and FEvoked
Cortical hResponges, Unpublished Mester's LResio, Univer&ity
of 0% 1853 3

tawa, y 3 Pe

12 Allan Rechtschaffen, "Neural Satiation, Reactive
Inhibition, and Introversion-Extraveraion", The Journal of

Abnormel fgd Social Peychology, Vol. 57, Ko. 3, ’
Pe e

13 Carl P. Duncan, "On the Similarity Between
Reactive Inhibition and Neursl SBatiation®, Ihe Amegicgn

Journal of Psyoholoay, Vol. 69, ¥o. 2, 1956, p.



RETINO-CORTICAL INHIBITION AND CREATIVE THINKING 9

Helex 4 and seversl other authors. Alshough existing theories
ef neural satiation, cortical inhidbition and cortisal con-
dustivity are all far too simple snd too speoulative at the
nsurophysiologiecal level to explain any ceusality, they all,
as Meler said, imply that & continusus excitation of a
gsensory surface leads to & progess in the central nervous
system which causes subsequent responses to be altered.

2. Recent Hesearch on Heural Satiation, Cortical

Inhibitlion and Qorticsl Conductivity
Although the different theoriees discussed in the

previcus eection all deal espentially with the same neurcw
physiolegical inhibition phenomenon, esch one stimulsted
different fields of research, The fact that mulitiple
regponse messures were used, offten unrelated and insdequate,
led to a great deal of confusion, fluctustion and even
eontradiction of evidence and opinion smong research workers.
Unfortunately, ne direct evidence ie svailable in the
literature on possible relationships beiween retino-cortical
inhibition and crestive thinking as messured through the use
of perceptualefigural test materisl. Other research studies
where the inhibition phenomenon ie demonstreted and which are

14 V. Heier, "?wyahmlagiaal Effects of Braln Damage”,
book of Almommal Fsyshology, New York, Basic Books,
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of indireot importance to the investigatiocn proposed by the
present study, will therefore be reviewed., The writer is
especially interested in the inhibition phenomencn as tapped
through the visual sense medelity as it is believed that the
visual spparstus is anatomiecally and functionally clospex
related to brain funetioning than nerve tracks from other
sense modallties. It will thus probably yield the beet
index of cortical inhibiticen spart from divect neurclogieal
measures of the cortex itself. ZExemples of inbibition
measures related to intracranial pathology, prototype of the
inhibited brain, to personality veriables and to perceptusl-
cognitive funetioning will be discussed.

Intra~oranial pathelogy has, by different euthors,
bean found related {0 neural satiation and cortical inhibie
tion. Price and Deablexr'’ used the Spiral After-Effect,
interpretesd as a meapure of neural satlation, to compare the
performanse 9f 120 intre-oranisl pathology casss with a
contyol group and found that aseventy~iwo perecent of the
formex could not see any aftar-effect at all., Page and
also found differences in Spiral Alter-Kffeot test

1% A. Cooper Price mnd H.L. Deabler, ”ﬂia@maa&a of
Jrganicity by Means of Spiral Aftereffeot™, Jo of U
gulting Pesyehology, Vol. 19, Ho. 4, 195%5, p. L] '

16 H.A., Page, G. Rakita et al., "Another Application
of the Spiral Aftereffect in the Detexmination of Brain
fgg?gﬁ“ Journal of Conpulting Psychology, Vel. 21, Ho. 1,
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performance between brain-damaged subjects and normals
el teated the hypothesis
that intra-cranial pathology cases show more cortieal reagtive

statistioally eignificant. Kovate

inhibition asccording to the theuretical positions of Paviev
and Eysenck. Ile used the Wegative After-Image Threshold,
interpreted as a measure of retino-cortical Inhibition, sa
measuring teol and found the durstlon of the after-image
pignificantly ashorter in the brain-damsged cases. His
findings support the theory that the after-image is cortli-
cally influenced snd that pathology of one area of the brain,
can affect the functioning of the visual cortex. Jafrala
tested unilateral brain-damaged ceses with the kinesthetie
after-effect but found no pignificant difference betwaen them
and normals. Klein and KreahAQ eommented on this study by
saying that Jaffe’'s unilateral cases may net have shown
enough orgenismic invelvement to intredugs a general physiow
legical change which, if presment, would have been reflected
in the level of certical condugtivity. Klein and irech
interpret the relation betwesn cortiesl inhibition and

17 Jeaeph De Eavm&ah, Intre~Cranial Pathologzy and
the Yegative After-Immece Thr wo, npm Lehed Nasters
Thesis, vniversity o1 # Lawa, L9t 2 Do

18 Robert Jaffe, "Kin@utmaﬁim Atherwﬁftawtm
ﬁallumﬁag'@erabral Lesiona™, T ; J @ | of

Exg ; &1 YVol. ﬁ?g Ho. 4y “’::"""4 ,” “‘*#‘w ¥
19 Klein and Kreech, {p., Qit., po 145,
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intra-cranisl pethology =s evidence of a lowered state of
cortical condugtivity in the brain injured and congsoguentldy
&8 a greater amount of fumetionsl iaclation between the dife
ferent corxtical sreas. They sce a narrowing of interesy and
rigidity as behavioral corxrelates of lowered cortiesl gone
ductivity. Hamilton”® stated that inhibitilon ez a result of
brain-damege is a funetion cf the whole cortex aznd in turn
Jeaxrning is inhibited or enhenced by a generalized coriical
funetioning.

High performance scores on the Necker Cube and
Revereible Pigures tests illustrating perceptusl flexibility
and interpreted by Kbhler in terme of neural satiation, were
found by several suthors to be inversely correlated to intra-
¢renial pethelogy. These studies, according to Spitazlg
give the imprespion of g positive gorreletion between bLraine-
damage end & low state of satiation but bhe comoludes rightecus-
1y thsat sstiation theory falls to explain the Necker Cube
phenomenon satisfacterily.

After-effocts, as messuring toole, have been brought
t0 the fleld of personality mainly through the experimental

20 Max Hamilton, "(n the Hatuwrs of Inhibition in
the Cerebral Cortex", Pgyphologival Review, Vol. 59, He. 1,
1992’ Pe 49=53.,

£1 Hermen K., Opits, "The Pregpent Itatus of the KBhler~

Wellach Theory of Batiation®, Peychological Bulletism, Yol. 55,
Foo. 1y 1958, p. 128,
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work of hysenck and hia maaaaiateaaﬁ. fiysenck bellevezthat
the fundamental difference between introversion and extra-
version is inherited in the form of a cortical predisposition
called cortical inhibition which hsmpers early learning,
conditioning, and hence socialigation, predisposing the
individual to the extravert pole of the personalivy dimension,.
He verified his position by supplylng evidence that exireme
extraverts showed significantly more imhibliion than extreme
introverts as measurad through a kingsthetic aftver-aeffect.
Lynn23 found a correlation of ~.43 between extraversion end
the duration of the Avchimedes Spiral, thue supporting
Eysenck,. aollandgé also found significant correlations
between spiral duration times and introversion-extraversion
in the hypothesized direction. Heoroross, Lipman end 3pitﬁg5,
however, in working ¢ut tweniy correlations between the
variables introversion, axtraversion, visual and kinesthetic

after-effonts, found enly one significant correlation (.29}

22 Eyﬂmﬂkﬁ gﬂz gigl’ Pe B4w106.

25 B Lvnna "hxtmavamninm, R@mimlaaﬂnua, and setia-
tion Effecte", The British al of Pevehology
Part 49 1960' P

24 H,C. Bolland, The § piral A4 TEnadin * o
§§§§é3aa Unpubliehed Doctoral Thesis, University of London,
*

25 Kathryn J. Hororoas, Ronald 5. Lipsen et al.,
"“The Relationship of %xtmuwﬁxwianwlntr&vammian o ?iaual and
Kimauth#%iﬁ Af%uwefimﬁﬁw" The Jdouynal b T nd Soolal
BYCRLLOZY 5 Vol. 53; o 1;
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namely between extreversion and visual efter-effects. Their
results were essentially confirmed by ﬁmahtaaaﬁfanze who
eriticised Bysenck's work snc concluded that evidence for
his theory remained meager.

msﬁaug31127 alzo explained differences between
introverts ané extraverts in neurophysiological terms. He
saw extraversion as s result of a chemical disposition of the
nervous sysiem which produces a relative condition of general
dissociation and helghtene vresistance at synepses while
introversion wes explained in terme of low synapee resiastance,
He used the Necker Cube as & test of introversion-sxtraversion
hypothesiging that increased synaptie resistance would
decrease the rate of fluctuation. iHis theory has been con~
tested but recelved sleo empivical support. In & recent
extensive experiment, Preanks end Limﬁallgﬁ teated 46 intro-
veris and 46 extraverits with the Necker Cube. The rate of
fluetuation of the introverts was higher than from the

extraverts as expecied Lfrom MeDougall's theary but the

26 Rechisohaffen, Up. Cit.s pe 263291,

27 ¥illiam MeDougall, "The Cheiicel Theory of
Tg?yeramant aypligﬁ ua_lnﬁrwvmmuionhmuaxmxtrovurwionﬂ

28 egmﬂl M. Promiks end L.B.H. Lindahl “Extxavax%iam
and Rate of Plugiumation of the Neocker Cube, Percestual an
Hotor Skilla, VYol. 16, No. 1, 1963, p. 151»13, i
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difference was statietioally significant only in one of the
three mass trials.

Conditioning studies, based on Kysenck's inhibition
model, were in general successful as reported by Frﬁﬂh§§ in
his review of the literature. According to this model, con~
ditioning is facilitated by exeltsiory potentials. Introverts
are thus expeoted to econdition gquicker and stronger than
extraverts. That conditioning is facilitated by an ezcite-
tory neurcnal state and hempered by inhibition, received

smpirical support from the work of ZakanYEG.

He ponecluded,
after an analysis of the effsets of verious pharmacologicel
agents on higher divisions of the central nervous system,
that substances having a depressant type of action, inhibit
the formation of conditioned connecilona while those with
stimlating effectsn, facilitate these conmections. This
should, according %o him, explain the sffect of procemases of
inhiblitien and irradistion on nervous metivity.

Eysenck and Mobougall also wused drugs to vewify thelir

theories. According to Gysenck's drug hypostulate, depressant

29 Cyril M. Pranks, “?wxwanalit; and Eyeblink Condi~
tioning deven Years later®, Aota nlopica, VYol. 81,
Bo. 4, 1963. Pe Z295=~31%.

3 V.Y, Zakupov, "The Effects of Pharmscologioal
Aganta on Conditioned and Unconditioned Reflexes", Apnals
¥ X ay of Solences, Pavlovian Conferende

ﬁ‘a Qiﬁgarvﬁu$7!¢;”@;wy*‘;*f‘
3—%11' Pe 984569,
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drugs incresse inhlbitary end decrease excltatory potentials,
while stimulant drugs have the opposite effect. Ha expected
thet the effect of depressant drugs would resemble exirse
vertic behaviour patterns and that extraveris would be more
susceptible to these drugs them introverts. Using Doriden
and Meprobete as depressent druge, he obteined significant
resulte although his correletions were 10w§1. In hypothew
gizing that stimulant druge will incresse the duration of
visual afterimeges and depressant druge will decresse it,
fysenck, Hollend and Trouton ? investigated the effect of
Sodium Amythal and Dexedrine on the durstion of the Archi-
medes Spiral. The results with the depressant drmgs were
highly significent while the resulis uasing the exaltant drug
Just missed statistical significance.

Some corroborstive evidence to nsural satiation and
inkibition theorxies hes been provided by eleotrosnvephalo-
graphisc studies. ﬁmntikmnam~ﬂ3§, for expuple, proved
experimentally that repested stimulation oreates an

31 B.J. Eysenck, Maperimentis in Persopality, Vol. 1,
London, Routledge and Kegan Fau T 1imded

32 Hade Eysenciky H. Hollend ot mie., D & and Pepw
sonality 111, Effects of Stimulant anﬂ Depreasent Drugs on
Visusl Aftereffecta", Journsl of Mental Pglenge, Vol. 103,
1957, p. 1189~131.

33 Guy Bantibaneswid, "Behaviorsl and Electrophysice
legioel EfLfeots of ﬁwymtiﬁiv# Tranglent Stimulation®,
ﬁmm Ly AL GH ¥ AR YT 6&, Yol. Eﬁi 196@’ Pe lﬁg“"‘l‘u}t
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inbhibitory feedback which is exhibited in the form of de=
cregsed evoked potentials. {hagass and Sﬂmartx34 in correle-
ting age, introversion-extraversion and evoked potentials,
found that amplitudes differed significantly with reaspect to
extreverasion and age interactione below twenty snd above
forty years of age. In the interpretation of the results,

he attributed the difference in early years to late matura-
tion and that in later years to an earlier neurocloglcal
degeneration in the extraverts.

Klein and Krsah35 through thelr theory of cortical
conductivity, provided the main impetus for research on the
inhibition phenomenon in the perceptual-gognitive aphere.
According to their theory, cortical conductivity is a crueial
pararpeter for individual differences In eorticel functioning
end corticsl integration. Following the rationele of thie

56 uged the after-image of tachisto-

theory, Krech and Calvin
gcopically presented nonsense flgures, whieh consisted out
of gtimulue patterns srranged in different degrees of cowm-

plexity, and found the level of perceptusl orgsnisation

34 C. Shagess and H. Schwaris, "Age, Personality and
Somatogensoyy Cerebral Eesponses", Hgience, Vol. 148, Ho.
3675, 1965, p. 1359-1361.

38 Klein and KI”W&\' Q&a Clt.s D» 118-148,
36 David Krech amd Allen Calvin, "Levels of Percep-

:nmimaﬁien and Cogrition®, The Journal of Abnormal
: ehology, Vol. 48, ﬁa. 053, Do J04=40
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highly related to intelligence. In discusaing thies finding,
they write that the rate and degree of perceptiunal development
may be determined by the level of cortical conduotivity.
mundyucaatle37 uged the same after-image and found 1t esigni-
ficantly related to alpba rhythm freguency of the E.X.G.,
vieual imagery and intelligence. He continued t¢ say thast
alpha rhythm seems closely related to cortical conduetivity,
if not a measure of it, and cortical conductivity seems to

be a detexminant of speed of perception and speed of central
processes. These remarks of Mundy-~Castle are challenging

and worth investigating. They receive some empirlieasl support
Ifrom Ertl‘sﬁg important finding of e high inverse c¢orrela~
tion (.88) between intelligence and intra-cortical delay as
meagured through evoked potentisle elicited by & single wvisual
stimulue. 7Phese atudies highlight the importance of the
theory of cortical conductivity es well as of tachistosoopi-
cally presented nonsenge figurvee as measuring tools. However,
this after-image has not been ghown related to other aftere
imeges usually employed as measures of satiation or retino-
eortical inhibition and csution should be exercized in

37 A.Ce aundywcastle, "Electrophysiologlceal correlatss

of intelligence", Journal of Perwonality, Vol. eﬁg Ho. 2,
1968, p. 164—199.

38 J. Brtl, ' : Jalay ang Int :;f‘ 3 &
Unpublished Masters 7 P ; IVER AT { Pnycho-
logy end Bducation, Univaraity of ﬂtﬁawa, 1%&1, 41 pm
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drawing conclusions in terms of these construote.
Following s hypothesis directly deducted from Klsein
39

and Kregh's theoxry, Lipnan and Ipits correlated soores on

vocabulary with scores on vigusl and kinesthetic after-
effects but did not arrive at significant resulta. Maier&ﬁ
however, found a low but significent relationshilp of ~.26
between vocabulary and the megnitude of kinesthetic after-
effect,

Several perceptusl-cognitive styles like leveling-
sharpening and field dependence -~ fleld independence have
been found to be of importance to theories of neural satia-
tion, corticesl inhibltion snd cortical conductivity. Klein,
Witkin and their aaaaeiatasdl believe ihat perception varies
agcording to preferrad styles of erganizing, eontrolling and
selacting stimuli. They call these styles cognitive atti-
tudes and aasume Lthet & person eshowe the same besic cognitive
attitude in different perceptual situstions including baaic
perceptusl experiences like after-images as well as complex

39 Ronald &. Lipman and Ewrman H. Spite, “Gortioal
Conductivity and Vocabulary",  Journal of Abnor: xid

Segial Peychology, Vol. 63, Hou 2; 1961, p. 1

40 Henfred J. Heler, “Interrelationships emong
Personality Variables, Kin&a%hatia Figural Aftereffect, and

Reminiscence in Mobor Luarni n, ® Jaur al of Atnormal
and Soeial Psyehelogy, Vol, 6 Najﬂr"IE%I.'p¢ ﬁ% %3
41 H.A. Witkin, H.B. Lewis, et al., Peraonsal
Through Persepiion, ¥ew York, Harper, 19%4, xva~§?I Do
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42 faels that their resesrch in

stimulus patterns. Klein
the perceptual-cognitive attitude of leveling-(minimizing
stimulus differences) sharpening (meintaining the discrete-
nesa and independence of etimuli) touches common ground with
research in time-errors and in satistion~effects and may thus
fruitfully be used as a conceptual starting-point for the
study of individuel differences in these evenis. H@lzman43
believes that the attitude of leveling-sharpening is the
besic cause for individual differences in time-errors and
proved in an experimental study that a group of levelers
showed significently more time-errors than sharpeners.
Individusal differences in time-errors are in turn explained
by claridgeM in terme of Eysmenck's theory of corticsl in-
hibition. He provided evidence of significant differences
in time-errors between introverts and exiraverts in the
expected direetion supporting a previous similer finding of

Eysenck.

42 George 5. Klein, "The Personal ¥World through
Percsption”, Perception: An Approach to Personality, New
York, ﬁonald Preas, 1951, p. §§a 58

43 Philip 8. Holgman, "The Relation of Assimilation
Tendencies in Visusl, Auditory and Kinesthetic Time-Error
to Cognitive Attitudes of Leveling and Sharpening®, Journal
of Perponality, Vol. 22, No. 3, 1954, p. 375-594.

44 G.5., Claridge, "The Excitstion~Inhivition Balance
in Neurotics", in H.J. Hysenck, Fxperiments in Personslity.
London, Routladge & Kegan Paul, 106D, p. T0T-150
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Berk@wits45 also feele that cortical inhibition may
be a significent parameter to sccount for individual differ
ences in coertical functioming. He tested the hypothesis that
subjects preferring simple phenomenml experiences, tend {o
achisve perceptusl-cognlitive simpliecity through exscessive
leveling. He found a significant relationshlp betwsen
leveling tendencies and simpliclty scores as measured by
Barron'z Complexity-iimplicity Sevale. In sn attempt t0 ag~
count for this phenomenon, he correlated complexity sceres
with intelligence and initial learning ability but found no
significant results and concludeds *"Individual differences
may be s function of differencges in certaln aspects of cor-
tical functioning such as cortiesl inhibition or cortical
sonductivity,*#®

The percveptual-gognitive style, field dependsnce -
field independence which reflecte agvording tov Witkin "the
prograse towards the development of differentiated paychow
logioal atruatura“47, bhas heen feund related to introversion-

48

extraversion by Taft and Coventry They found exiraverts

45 Leonard Berkowlits, "lLeveling Tendencies and the

Complexity~iimplicity Dimension", Journal of Personslity,
Vol. 25, He. 6, 1957, p. 7@3"‘7&)1.

46 Berkowitm, Wn' Pe T50 .
47 Witkin, ﬁau 62@.. Pe 248,
48 Rommld Taft end James Coventzy, "Neurotiuviam,

Eﬁﬁﬁnﬁlrﬁiﬁn, mnd %h& Pan@&yﬁiﬂn of the Vertical®, gg“
d L ‘ A BRGNS 4 & G QaRLOKY o Yol. 56, e 3»;
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43 provided ihe

significantly more field dependent. Gardner
meaningful evidence that field articulation, a cognitive
control principle which finde expression in field dependence
- field independence tests, is related to & person's satis~
tion proneness. He proved thai those who were less satiation
prone, saw & smaller eamount of visual illusion and scored
higher on field articuletion tests. In another study, he
showed that subjects scoring high in field articulation, were
fluent in ideas related tv stimulue words while those who
seored low, manifested few associations and frequent
blocking.”"

The theories and the studies discussed so far,
demonstrated that the theoretical constructs of neural
satlation, corticel inhibition and corticel conductivity
have bLeen experimentally verified and can be measured for
inaividuel differences. They were found t0 bhe significantly
related to the chronic inhibited brain of the brain-injured
and, accoxding to Mysenck, to the constitutionsal inhibited
brain of the extravert where conditioning, learning snd

socielization is hempered, Also shown, was their importance

49 Riley ¥. Gaxdner, “"Cognitive Controls of
Attention Deployment as Deé¢terminente of Visual Illusiona®,

The Journal of Abnormal and Soucial Psychology, Vol. 62,
O ’ y Do - .

50 R.W. Gardner, P.S. Holzman, et al., "Cognitive
Control: A Study of Individual Consistencies in Cognitive
aeh?viagrm, Paychological Issues, Vol. 1, No. 4, 195G,
pc ""B!
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to individusl differences in gome forms of perceptual-
cognitive behaviour, i.e. of a possible inverass relation-
ehip betwesn the inhibition phencmenon end an sptimun level
of parceptual-cognitive functioning.

3. Retino~Cortical Inhibition and Creative Thinking.

Of immediate interest to the theories of neural sa-
tiation and cortical inhibition and the research studies
linked {0 them, is Koules' hypothesiszed conception of the
neurophysiological condition underlying ihe creative hra&ngl.
He sees the coreative brain as very complex and versatile;
as having asccumulated an enormous amount of memory engrams
and ag having the potency for unreating eetivity. He be~
lieves thet the wealth of highly developed oomplex engrame
could only have been established through a decremse in inhiw
bition and a congequent inorease in synaptic efiiciency.

He assumee inhibition in the erestive brain is very low,
enabling the brain to meintain its nemory engrams and to
enduringly activate its patterns inte novel and interacting

forne.

51 Joha C. Eeoles, "The Physiology of Imagination®,
11X 2.5 AMEPLOHaY, Yol 1@’9’ Bo. 3' &tho 135&, P 13%“
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Pollowing thig theory directly, Wyayianwk152 teated
a hypothesls of Bcoles l.0. that the more creative indivie
deals will show & more extensive spread of field fronts in
the csrebral cortex because more areas of the coriex are
invelved in cellular electrical activity. This hypothesis
wes not confirmed due to insufficient information from the
E.Eus records as more sensitive electronic stlmulamtion would
be necessary to measure the spread of fiald fronts. Analyesis
of subhypothesen, however, revealed significant amplituds
differences during stimilation snd restlng phases among
groups of individuale vlassified ag low, middle and high
scorere on tests of creative thinking with the high creative
subjects showing the lowest amplitude in cerebral output.
According 1o ¥Wyspisnski's interpretation, the smaller the
emplitude, the higher the frequency and the grester the
brain sotivity. Also, the greater the initisl or resting
brain activitys the lesser the chenge upon stimulation.
%h@rﬁ§3 lended further support %o Eccles® theory by his
finding that alpha rhythm of people using & high degrae of
vizual imagery, wers complex and variable in comparison with

52 John 0. Wysplisnekl, E,B.G., and Creat )
Unpublished Doctoral Theels presented Lo ehool of
Peychology and Xducation, University of m&%awm, 19@3, 108 p.

53 P.L. ﬁhart, “ﬁhﬁ_@hawmtiva Btudy of Hental
British Journed of Psyohology, Vol. 44, Part 1,

Inagery®,
19535, pe




REPINO~CORTICAL IRHIBITION AND CREATIV: THIWKIRG 29

she almost identicsl rhythme of the unimeginative group.
These studles are thus in egreement with Focles' conception
of the crestive brain being complex, versatile snd seemingly
low in its inhibitory effects. Coxtical condustivity, in
Klein and Krech's terms, seems t0 be high end drope little
upon stimulation enabling the brain to continue lts fung-
tioning at a high level of efficiency.

The psycholegleel study of creative thinking, has
been neglected for a long time. &u%aniﬁsanﬁé, after having
reviewed the publicetions on ereative thinking up to 1951,
concluded that hardly any impertant work had bheen done in
thies field. ﬁpringbettgﬁ hypothesised thet ereative thinking
differs from conventional problem~solving beceuse it involves
& greater sengitivity te unconseious processes. He deviged
an ingenious little test with which he substantisted his
hypotheris. The most extensive factor-analytic study of
creative thinking, has been conducted by Guilford and hie

56

associates For the past fifteen years, he has continued

54 Eliot Dole Hutehinson, "Haterials for the Study
of Creative Thinking”®, holopical Bulletin, Vol. 28,
Koe 5, 1931’ B 392“41&:

55 B.Hd. Springbett, J.G. Dark, et al., "An Approach
to the Measurement of Creative Thinking?, Cansd o

Q_W Yol., 11, Feo. 1, 1957, p. ‘3"’

56 J.P. Guilford and P.H. Herrifield, "The utru@ﬁumw
of Xntallaet %adele It Uses and Im»liea%iams“ Report from
logical Leboratory, ﬁgiggrwity of Houthern UE

YHUs pe 1-27.
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to modify and to elaborate his three—dimensionnl theoretical
model of the structure of the intellect. The proceass of
ereative thinking forms part of this model and is called an
invention which is 2 form of production, It inecludes ithe
factors of fluency, flexibility, originelity, elsborstion

and sensitivity to problems, In relating creative thinking
aptitun: es tv nop-aptitude traits, he found the most pronounced
inverse relationship between flexibility and xigiﬁityﬁT.

The broader paychological concept ¢f oreativity has
recently led to extensive empirical lnvemtigation by several
sauthors. Gelnnn5ﬁ in a comprehensive review of the liter-
ature, discusped the product, process, measurenent and
related personality variables, Acgording to him, most
suthors found cerestive people significantly more imner—
dirscted and introvertive than non-creatives. Creatives
gre found to be mors complex and independent following an
internal locus of evaluation, %aczinnnnﬁg found then
gignificently more free from inhibitions and restrains.

57 J.Pe. Guilford snd¢ P.R. Herrxifield, "The Helstions
of braativu~whin§ing k“tiguda to KanmAptitudﬁ Faraanality

ﬁ@ ﬂtuamt E. ﬁmlann, “Feychological Study of Urea-
x .‘1 gigal LullBTilly v01a ﬂﬂg M@n ﬁ; l% 33

59 Donald W. Mmuxinmnn, Yihe Nature and Hurture of
Creative Telentt, Ameri sholoaint, Yole 17, Hos b,
1662, P 4ﬁ@“4950
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Eyﬁanﬁﬁ showed sxperimentally that they accept their impulse
life and use primary processes to a gignificently greater

extent than non-creatives. Steln and Mwwrﬁl

saggeat that
the real difference between high ana low cremtives mey bhe 2
function of the low oreativea' inhibition snd defensivences.
Qrutehfieldﬁg
tually more open, preferred complexity and were fluent,
flexible and unique in the cognitive sphere. A high degree
of perceptual funetiening, goes accerding te Shartﬁg hand in
hand with & high level of visual imegery ee perception and
imagery,in hie epinion, belong to the same pesychological and

physiological continuum: similar mechanisms account for both.

found that his oreative subjscts were percepw

These studies convey the ploture of a orsative thinker
a8 having & mind that is neurclogically, as well asz peychow
logieally, highly complex, differentiated and integreted.
haximun complexity and differentistion is mought in the

60 Walter Myden, "Interpretetion snd ABvaluation of
ceriain ?eraanality ahaxactariaticm invmlv&& in creative
Production”, Ferceptus gdlle, Vol. 9, No. 2,

61 Horrls I. Htein and Zernard Keer, “"Perceptual
Qrganigation in a Study of Creativity®, ha [v)
Psychology, Vol. 37, Pirst Half, 1954, pe .

62 H. Crutehfield, The  Lrocess in Conferenve
of the Creative Person, Berkeisy, uu Lty 43 Southern

Galifornis, 1961, quotaed by Stusrt E. Golann, "Peychological
‘%’mﬂy of Qrwmiviw" Pavebolopicsl Buliotitly Vol. 309 Koy &y
1@65& Pw 5‘5@%
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peroeptual-cognlitive area and an optimum level of funciioning
iz indloated by thelr flueney, flexdiblility and originality
in this sphere, In light of the theories of neursl satiation,
cortical inhibition and cortical conductivity and the ree
gsearch studies linked 4o them, it may follow that & high
creetive thinker as expressed through greetive tests of &
perceptusl-figural nature, will show 8 lesser degree of
retine—-cortical inhibition than a low oreative thinker.

Of importsnce and intersst in this context, is the

work of Jaansch64

on sidetic imsgery. He believed after-
images %o be a basic component of eldetic images and showed
experimentally that children high in eidetic capacity, hed
longer after-imsgem. He was 0f the opinion that the eidstic
phenomenon is an expression of the close union betwesn object
and subject; of the interpenetration of psychological funo-
tions, characteristic of the minds of ohlldren and sriists,
He ocalled the adult whoe retained the eidetic charscteristics
end thus long after-imsges, the integrate type and concvluded:
*The integrate mode of experience le the alphabet of art and
art rests on it".ﬁﬁ
The aim of the present study is an investigation of

the possible relationghip beitween retino~gortical inhibition,

64' EJRe Jﬂ@mah' 4
Prench and Turner, 1930, vii

6% Jaensch, M ﬁgﬁiy Pe 180,

*fgwin%$@r¢, London, Kegan PFaul,
R T ) p'
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as reflected in after-image senoitivity, and creative thinking,
The Negative After Image Threshold Apparatus which wap de~
signed by Bsrrweﬁ based on an original devics of Lehman&7,
will ke ueed. This instrument presumes to seseas the degres
of retine-cortical sccessibility or retino-coriical reluetsnce
present. It providez a reliadle measaurement of figure~greund
light intensity necespary o produce s sustained negstive
after-image. The term Hegative After Immge Thresshold or

BAIT will Be used thyoughout this study te dencte the point
or zone where loss of ithe image occurs as & funcition of the
particular type of field illumination intensity. Six trials
will be mdministersd in mess practice snd the difference
between the after-image threshold ¢f the {irst and the lasi
trial, will be interpreted ss retino-corticsl inhibition.

The criterion for orestive thinking will be scale
sgores on five pelected tests from Gullford's wattery of
Creative Thiakiﬂgﬁg. The tests selected ere mainly of a
perceptual-figural nature and include the factors Guilford

66 William ¥, Barry, An Investigation of Relat on-
hia between Introversion-ixtraversion Snd Lhe REgALLVE
we | IR0 6 1) aw»wjﬁ, Unpublisied Dogsoral theeis prea&ntad
ta the Bohool of myahalugy end Fducation of the University
of Qttawa, 1861, B8O p.

67 H. Lebman, "Preliminsry Heport on a Device for
the Objevtive Hessurement of the w@ativ@ After-Imnge®,
Solene » Yol. 112; Ro. ?@5; 1@50* De 99“&010

6B Guilford, a@n @1&., P 12T
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found to be the most important in the process of creative
thinking.

The main hypothesis is steted in the null-form as
follows: There is no signiflicant correlation between Negatlve
After Imege Threahold scores interpreted as retino-poriigal
inhidbition and Guilford teats scores interpreted as creative
thinking.

As five creativity teste will be employed measuring
each sn independent factor, the poseible relationehip betwesn
eash test score and the HAIT scores will be investigated
threugh the following subhypothesism: There is no significant
correlation between Negative After Image Thresheld scorss
interpreted &8s retino-certicel inhibition and each of ithe
subtest soores of the Guilford tests interpreted ae dip-
tinetive measures of creative thinking.

The next chapter will be devoted to the reporting of
the experimentel design,



QHAPTER II
HAPERIMANTAL DEGIGH

This chapter, in reporting the experimental design,
is divided inte ithe following sections. Beotion one jntro-
duees the psychophysiclogieal tool, l.e. the Negmtive After
Image Threshold Apparatus. Hection two describes the sample
poepulation and the eriteris for inclusion of subjects. The
next gection Gescxibes the psychological {to0l used to nmeasure
the ability of creative thinking. A deseription of the
experimental procedures ks given in section four ineluding
standardized administrative techniques and a scoring techw
nigue. The final section reports on ths techniques for data
evaluation, inecluding statistical foermulas employed.

1, The Psychephysiologicael Tool.

Insdequete instrumentaiion in messuring the aftere
imsge phenomencn was & major faetor responsidble for the
sontradictory and inconeclupive research work conduoted in
this f£ield. To experiment with a more objevtive method of
megsuring the after-~image phenomenon, Lmhmanl devised an
instrument capable of gusisining a negative after-inmage.

1 K. Lehman, "Freliminsyy Report on a Device for the
Objective Messurement of the Negative After-Imsge', Bolenge,
Yol 112; Yo, 2-’9{33, l@ﬁ@y Pe 199201,
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Begsuse this insirument was eubject to cexrtain shortcomings,
Barryz deviaed a new inetrument partially based on Lshman's
eriginal design. A detsliled deseription of the eleotro-~
mechanieal structurs and standardimed methodology of this new
instrument called the Eegsiive After Image Threshold Appara-
tusy has been repurted by Barry. Only a few essentisl feew
tures will be reviewed,

The instrument is designed to susialn s negative
after-image in the complementary color of the originsl
stimulus coloxr without allowing the subjeet to pervelive the
original stimulus. The original stimulus, & red Light housed
in a cabinet which containg the whole etimulum system, is
intermittently obscured fyom the subject's vialon by a
rotating disc with two fifteen degree *pie ocute' ait opposize
ends of the diameter. Thie metal diec im composed of two
bieck end one white leaf arrenged t¢ permit veriation of the
white~black yatio. The dist is rotated at 120 revolutions
per minute by a synshronous meteyr and its proxiusl fece is
lluminated by two 40 watt bulbe. The messuring and regu-
lating instrumentes are housed in & control cebinet. CGentrol
of the intensity of the stimulus and dist lights is done by

EWﬂMMF.MW%%@J%?
13 D8 -;w-"-’ AR AN v* i e LRV *’5 >.“-\ i 'M i : &
' pY-lmase Thyresnol 8T @@ Lox REBLE yﬂ&ﬁ@ﬁ%ﬁﬁ
tiie SoRool of ¥eyochology and Eﬁuamﬁ&a& of the University
ef Ottawn, 1961, pe 32=364 39-43.

tigat
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means ¢f separate variacs. The control esbinet ¢oniained
further two micrommmeters from which the light intensity of
stimilus and diase lighte could be read. These microammeters
were, in thie study, xeplaced by the larger, finer scaled,
and more accurate Avoemeier. The stimdus light is kept
constamt during the testing asgsnpion while the dise illusina-
tion is decreased at a cvonatant rate by a motor dyriven varisc
and dsmonstrated on 1ts reading metexr.

2. The 3ample Population.

The semple conglsted of ninety-five men who partioi-
pated on a voluntary basis. Thirty~five men were members of
the Ottawa Fire Depariment. Thirty-five others were slsciricel
ané mechanical engineers fxom Northern Eleetric Company.
deventeen were chsmists from the Jepartment of Applied
Chemisizry of ithe Hationsl Resesarch Council. The yremsining
eight wers students: two undergradustes from Carleton Uni~
versity and six graduate students from the sSohool of Payohoe
logy and Zdueation of the Univeraity of Ottawa. The total
sample was thue made up of varions subssmples with the ainm
in mind %o obtain as wide & aprend ap possidble in creamtive
thinking ability esmpecially as expressed through the uss of
visual~figural materisl.

Brevious studies dictated the neveselity of centmoliing
for the following varisbles in sample selegtion: freedom
from ssricue illnesses and head injuries, Lyom color blindness
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and eye dissases and from drug medication., The oriteria of
83¢x and age were also controlled on the basis of minor evie
dence from the literature. Of the ninety~five volunteers,
ninety met the necessary critveris and were included in this
study. Color blindness was ruled out on the basis of bsing
atle to report the proper color of the negative after-image,
Five were deleted becaume of the foellowing ressons: two
reported varying degrees of coler blindness, one wes undepr
the influence of aloohol and three who participated in
individual testing, were not able to Join the group testing
because of neqeseary duities. The ages ranged from twenty
to eixty with a mesn age of thirty-five and an educational
range from grade nine ¢ FheD.

3» Ihe Paychulogicel Toul.

The paychological tests used in this study wers
selected from the part of the Guilford teanis
measure oreative thinking abilities. Theme crestive thirking
abilitiee form an integral part of duilferdts unified theory
of intelligence as represented in his eubical intellect
model. A drief desoription of ithis model will fmollitate
the understanding of the nature of the creative thinking

3 do2, Guilford and P,R. Herrifield, "The ﬁuwuaturﬁ
ﬁf Inﬁallaﬂt Mﬁd&li Itm Upee and Implicatlons®, Repoxt fr
e Payeholog L _Jwboratoryy Univexsity of doutha :

: ese o thy 4960, Do 127,
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abllltiea that are of interest to this study. 1% will also
illustrate their reletionship towsrd other orestive abilities
as well as thely place in the intellect model.

A) Guilford's Intellect iiodel

Factor-enalytie methods led t¢ the lsolstion of many
intellectual factors which hsve been grouped in three major
dimensions. In the firat dimension, Live fundsmental kinds
of cperetions have been izolateds

1, Cognition: discuvery, redimcovery or recognition
of information in various forms;

2. Hemory: retention of informetion in any formj

3. Divergent Productiont: ganerstion of new informge
tion from given information with the ewphsaais on
& variasty of ocutputs

4, Convergent Productiony generation of information
from given information where emphesgis falls on
schieving conveniionally accepted or beet
outgomesy

5. Evalustion: resching decislens or m@kingajudgﬁw
nents eoncerning the corrrciness or sultability
of information.

The second dimension ¢lasgifies fectors according te
content invelved:

1, Pigural Content: conerets Information as pere
ceived or recalled in the form of imeges where
ngigural® implies some degree of organization;

2. Bymbolic Content:s consist of conventionsl
signz such ss letters and digits}

3. Semantic Content: information in the foxm of
verbal mesnings or idessy

4. Behavioral Conte:f: essentially non-verbal
information invelved in humen interagtions.

The final dimension la thet of producte obtsined
when & certain kind of Opevatien is applied to a vertaln king
of Content:
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1. Unita: ciroumecribed items of information having
a thing character;
2+ Olasseas grouped items of information according
to common proyerties;
5« Relationss recogniged connections hetween units
of informationy
4+ SBystems: organiszed aggregates of iltems of
information;
5 Transformations: changes in known informagion or
in its use es in productiong
6. Implications: sxtrapelativn of information in
the form of predictions, anitecedents and qonse-
QuUEnCed,
¥ithin theze three dimensions, every kind of Content
can be combined with every kind of Qperation and each of
thess combinations can in turn be pombined with every kind
of Product., Jach apecific Upsration can be tapped by tesis,
many of which are $till in their experimental form, developed

by Gullford and his asssoclates.
P) Tesss of Creative Thinking.

Guilford deseribes creative thinking as an invention
which is a form of production. This ebility is mainly tapped
by the category of divergent production which includes the
fagtors of fluenoy, flexibility, originality and eleboration,
It covers a large soops as all the above mentioned Contents
and Products can be invelved. Creative thinking includes
besides divergent production, redefinition abilities in the
transformation layer of convergent production. It also ine
cludes sensitivity %o problems which, in terms of the model,
ie an evalustive abllity and the product can be interpreted
as an implication 9r s trengformaiion. Creative thinking ie
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thus seen in terms of faotors of divergent production and

certain other vperations when they produce transformations.
From the battery of creative thinking teasts, five

were selected for this sitwdy. Uriterisa for selection were

mainly twofold:
1. To inelude all the faviors congidered by Guilford
important in this domaing
2« To selrot tests dealing predominently with figursl
In orestive thimking as reflected in dealing wWith
visual informatiocn.
(f the five selecied tests, only two have been published
while three, still in thelyr experimental form, were obtained
from Guilford, Paychologlical Laboratory, Louthern Cslifornis
with permiseion for reproduction. 4 brief desoription of
the tests used, will be gliven.
datch Problems messures the fnotor of divergent pro~
duction of figural trsusformations and can aleo be eslled
*adaptive flexibility“. It calls for repeated redefinitions
or transformations in solving problems mede up of line
elemente in flgures, The task consists of two parts with a
time limit of seven minutes per part. <he scoxre is the
total number of accaptable responses eccording to a separste
scoring key., The alternate form ecelficlent of reliability
obtained on & sample of 665 ninth grade students, is reported
$0 be .70,

igetn Yost is deslgned to measure the factor

of divergent produsticvn of flgursl systems and cen slav be
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called "visual figural expressional fluemcy". Bucoess in
this test depends on the ability to orgenise figural elements
into structures or patterne of different degrees of complex-
ity with emphaesis on using the same elements in different
ways and ecombingiions. Three minite working time 1s sllowed
for each of the two parts. The goore is the sum total of
each time a given figure iz introduced in a different way.
The coaefficlient of relisbility established between the two
parts of the test, is reported as .63 on s sample of 205
ninth grade students.

Figure Production messures the factor of divergent
production of figural implications, alzec celled "figural
elaberation”., The score i» based on the degree of elaborae
tion achieved in sketching o figure based on a given stimulus
line. The test i composed of four parts with & time limit
of three minutes per psrt. Ko published index of reliability
is yet avallable as this teat as well ss the two to follow,
are atill in their experimental form.

In Seeing Problems the evaluative ability of semaniio
implicatione is memsured., It tents eensitivity to problene
as revesled through the ability of seeing problems that
pight srise in connection with common objesots. The test
eonsiete of four parts with four minutes working time
allowed for each part and the soore is the number of

aceeptable problems llsted.
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Hidden Figures teet the factor of convergent produc~
tion eof figuwal transformations, alsc called "figural rede-
finition®. Here basic figures concesled in mesked figures
have t¢ be identified. It calle for the ability of gene-
rating new information from given information through a
continued transformation and reinterpretation of given
material. Two parts are included with a working time of eix
miputes for each part. The score is simply the number of
correctly identified baszic figuresa.

These five selected tests were thus designed to
measure the factors of fluency, flexibilivy, originaliiy,
elaboration, redefinition and sensitivity %o problems espe—
gially ees revealed through the use of visuml-figural material.

4. The Experimental Procedurss.

The subjects were tested during working hours and
different test seasions had to be organiszed. The battery of
creativity tests were sdministered to groups on six different
cocoasions. The tesmting conditions were kept as uniform as
possible, and none of the sessions were interrupted in any
way. The procedures followed in the use of the NAIT eppara-
tuss were the same as Barmw4 applied in bhis study and will
be reported in detail.

4 Barry, Op, 8it., p. 39-42.
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A NAIT apparatus was instelled on & table in a
darkened room. The subject wae sested in front of the stim-
ulus cabinet with a distance of approximately twelve inches
beiween the viewlng port and the subject's eyes. A period
of five minutes for dark sdaptation was given to emch subjeci
during which general informstion on name, age and education
wes obtained. Eyesight was considered adeguate if normel or
corracted by glaesnas.

The subjeects were then instrueted in the following
menner: "This ls 8 special test for volor vision. During
the test, try hard net to move your head or your body and
egspecially, try hard not to blink your eyes. When you look
into this hole, you will see & colored e¢irele. What color
is 1t7% The subject could not see the color of the primary
stimulus due to the particuler stimulation of the rotating
disc, but wes aware of it in ite complementary color ss a
centinually sustained negative after-imesge. He tus reported
the e¢oloxr ap green, blues or turquoise. "“Hood. KHow, gaze st
the center dot in the green (or bluey ete.) cirele. That
green color may fade or reappear or it mey get derker until
it completely disappesrs. BHefore we begin tie test, we will
ghow you hew this bappens". A trial run then followed. The
intenslty of the diec light wes set at ninety on the veriec
dial, whiok corresponde to 195 microsmperes on the Avometer,
gnd the dise light turn down was initisted by pressing the

OF switoh for the varisc's zervomotor. The illumdnetion was
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sllowed to decrease 10 its lowest level befure the light
switchea were turned back to the OFF position. Ho readings
were taken during this trial. The operator might question
the subject or answer gquestions to clarify the nature of the
phenomenon. When he decided that the subject understoed the
procedure; he gontinued: “How we oan begin the test. Gasze
at the center dot in the green clrole and press this button
(2t this point the subject was handed the push button OFF
awiteh) ae soon as you are no longer able to see any of the
green colox. The green may fade or reappear or it may get
darker, but you are %0 press thse button as svon as you feel
the green is all gone". The operator then pleced the stimulus
and diec illumination lights to the OF position. The serve
motored variac greadually lowered the Avometer's range as the
Bubject perysisted in his perception of the after-image. The
point of after-imsge disappearance wes always read from the
meter in the lowest appropriate renge. The disc light ine
tensity was then returned to ite initiel level of brightness
ané the same procedure was repested for s following trial.
The mesan intervel beitween the different trisls wes about two
seconds. RBaeh subject was glven one test sesslon consisting
of »ix triele in maes practice.

In previous studles with the BAIT epparatus, the
wlorosrmeter readings were converted to footcandles to mine-

imige randon fluetuations and to obtain meximum linearity



BXPERIMYNTAL DESICH 42

from the extended meter range. This extended meter range
regulted from the shifting to lower, more sensitive meter
ranges during the triasls. Ae the finer scaled, more sensitive
Avometer wes used in this study where all the readings could
be taken within the 250 microammeter range, no necessity was
felt %o convert readings to footcandle uniis.

5. The Taechniques for Date Evaluation.

The raw data obtalned from the HAIT apparaitus in the
described menner a® well as the rew datls from the Creative
Thinking teste, were analysed in the following manners alter-
nate form reliability on the Creative Thinking test scores;
gtetigtical significance of the increment between trisl one
and trial six on the NAIT test interpreted as retino-gortical
inhibition; an investigation of the possible yelationship
between ithe algebraic score interpreted as retine-gortieal
inhibition and ereative thinking ablility as indicated by the
total score obteined from the five Guilford teste; an inves~
tigetion of possible relationships between the BAIT scoree
and each of the subtest scores of the Gullford Creative
Thinking battery.

A reliasbility measure of the HAIT test eould not be
obtained in this study. The fact that the subjects were
tested during working hours, mede testi~retest procedures
imposeible, s the required time was not permitied to the

examiner.
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Alternate form reliability of the five Creative
Thinking tests, was determined using the Pearson product
moment coefficlient of correlation with Spearman-Brown adjust-

ment. The formila employed, waa:

= /)}W where n indicates the
= nusber of paris in teszt.
[+ (=) i b

Ag retine-cortical inhivition was interpreted and

)

n

demonatrated through a rise in after-image threshold on the

3 devieed & score whieh would reflect

BAIT apparatus, Barry
the increments of retino-gortical inhibition on each trial.
An algsbreic sum of the six trials under mess practice was
taken to teat the statiasticel significance of the mean
increment between trial ope and trisl sixz for the sample of
ninety subjecta. If the rise between the first end the last
scoreas could be attributed to chence fluctumtions, the appli-
eation of the retinov-cortical inhkibition theory would be
inadvigable. An overall test of independedoe for corrvelsted
pesnn, was thus spplied. Differences betwesn correlated

meang were evaluated by the following formulat

‘- [Tt

/ = X
Jooer -7)

where Hy = mesn of the N differences of pelred obssrvations.

Xq4 = deviation of a difference from the mean of the
differencesn.

5 Barry, Up. Cit., pe 44,
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The hypotheaised relationship beiween retino-
cortical inhibition and crestive thinking, was next exsmined.
Inapection of the scatter diagram obtsined from plotting the
KAIT ascores sgainet the sum of the Creative Thinking tests
sgores, revealed s glight curvature in regression, 7To de~
termine if this wae due merely to & chance deviation from
linearity, the F test of linsarity of regression was
applied: ]

R /) L 2,
B AR/ € )

The correlation rajics revealing the degree of relationship
between the two sete of data indespendent of their linearity,
ware computed using the following formlsss

(2y)° )
? = _ e /K B (2 y ) cumlazim ;:a%w fgr
‘X - J 12 regregaion O Q1L A
eyt~ (Y

\ %ﬂls’z”
.27 s /7 2 y n—C;“’X/) eorrelation ratice for

. ! , j2- regregsion of X on Y.
Vo 2t —(2x)
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It deviation from linearity was found to be insignificant,
the Pearson product moment coefficlent of correlation was
spplied to the NAIT scores as related to the sum total of
the Creative Thinking test scores as well as to eaeh of the

different subtest ascores, The formule employed wami

[VZ XY ~ Z2XE vy

//\/ix fex nzyt -yl




CHAPTER III
REBULTS AND DISCUSBION

This chapter will be devoted to the reporting and
the discussion of the experimental results, A first section
will present coefficients of reliability of the FAIT sppare-
tus as reported in previous research studles. Section two
presents the relisbility cuvefficlents of the Ureative Thinking
tests scores. A third section deals with $he estimasion of
the statistical significance of the algebraic scores. Cor-
relation measures betwsen the FAIT test scores and the
Creative Thinking teats scores are presented in section four.
Thie iz followed by & final section in whioh the experimental

regults are discuseed.
1. Heliability of the HAIT Test,

As mentioned in the previous chapter, relisbility
coefficients of the HAIT tewt could not be obimined in thie
gtudy due to the unavailsbility of {the experimental aubjecis

1

for a retest sesaion. DBarry , who deviped this instrunent,

caloulated test-retest coefficienta of veliability on raw

%illimm ¥. Emryi AN IVQ i 'ﬁi(}} e ﬁgl&% Xy
latroversion-Exty 810 \ ,

e Thrasnold, Unpublished QQ QML’Q 3T &lﬁ R&pﬂ@ﬁﬂnﬁ&ﬁ
hool of Paychelogy end Educstion of the University
ﬁ’?f f}'ﬁ tﬁmﬂg l@ﬁly P 4950
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sooraes for a semple of seventy~tiwo males on esch of the eix
trisls for the initial and final testing seseions, as well
as on the algebraic score of the six triasles in both test
sections. The coefficlente obtalned were: .T81, .769, .727,
+793, 618 and .866 for the six trisls respectively and .730
for the algebraic score, all significant at the .0l lavel.
These resulte were confirmed by Kavatahg who computed tept-
retest coefficients of relisbility in an identical manner
on & sample of thirieen Iinira-granial pathology cases. He
found an average coefficient of .T0% significant at the .01
level.

2. Hellabilitvy of the Creative Thinking Tests.

Reliability estimates were derived from corrvelations
between different partes of the tuste with Spesrman~-Brown
adjustment. The two publipghed testa, Mateh Froblems and
Haking Objects, consisted esch of two parts and reliambilivy
coefficlents obtained were: .724 and .672 respectively.

The reliabllity coeffliciente reported in the manuml&3’4 of

2 Jowseph D, Kovateh, An Investigation of Helation-
ehips Betwaep Intre-Cranial P}>~a Opy @ ltzx]l ‘@t i ¥
imsge inhresholid, Unpubllisiec Naster's Llheals pxwaan ed to the

chool of Peychology end Hducation of the University of
Ottawa, 1961, p. 24.
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the two tests were: .72 and .0% in the same order. Inter~
correlations between the different part-scores of the three
teets st1ll in experimental form, yielded the fovllowing

reliability coefficlents: Figure Produgtion (3 parte) 680,
Seeing Problems (4 parta) .730 and I

ng) » 942,

o | two

3. Signifioance of the Algsbrmie¢ Score
of the HAIT Test.

As previocusly stated, investigstion of the signifie-
cance of the algebralc scores of increments of the eix
trials, using trisl cne zs the basal score, was imperatlve.
If the rise in raw scores from triel one through six ceould
be interpreted as g chance fluctustion, the interpretation
of the iporement as retince-cortical inhibitiom would not be
applicable.

The % teszt of independence for correleted neans was
applied to the difference beitween the means of the seores of
trial one and six. A § value significant at the .01 level
was found. Table I on the following page presents this data.
Thus the rise in the score observed was not atiriduted to

ghanee fluctuations but interpreted sa rebino-coriical
inhibition.
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Tﬁblﬁ I .-

Data for % Tast of the mf:mmnw of Correlated Heans
£ g 1 Scores Between

N = 90.
— — S
Stat. Trial 1 Txial 6 Diff, t Sign.
M 592.42 651.94 59.52 16.0% 3.708 .01

1‘12 « 739

e e
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4. Correlations between NAIT Scores end
Creative Thinking Teste Scores.

Inspection of the scatter disgrem of the NAIT scores
end Creative Thinking tests scores of the 90 subjects tested
in this study, revealed a slight curvature in regression.
This led to the computation of correlation rative followed
bty P tests of linesrity. The correlation ratio for the re-
gression of Creative Thinking tests scores on NAIT scores
was .523, while the correlation ratio for the regression of
fAlT scores on Creative Thinking teets scores gave a value
of .436, The ¥ test of linearity however, yielded insigni-
ficant wvalues of 1.77 and .752 resmpectively for the first end
second correlation ratio mentioned. As the sssumption of
lineerity was tenable, the correlation coefficient, by means
of the Yearson r, was computed asnd resulted in 2 value of
-.305 gignificant at the .0l level.

Pearson r coefficients of correlation wers also comw-
puted between the NAIT scores and each of the subtest scores
of the Creative Thinking test battery. Correlation coeffi-
cients obtained between NAIT scores and scores on Hidden
Figures, Figure Produgtion, Seelrmp Proviems, Making Objects
end Metch Probleme were -.338, -,302, ~.248, -.247 and -.180
reapectively. The first two r's were found to be significant
at the .01 level, the next two at the .05 level while the
fifth one fell below the .05 level of significance. The
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correlation coefficients end their significence is presented

in tabdble II on the following pags.
5. Discussion of Resulta.

The discussion of the results has been divided into
two subsections. Section A deals with the religbility and
validity of the NAIT test as a measurc of retino-cortical
inhibition, In section B, the main interest in this study,
the relationship between retino-cortical inhibition and
creetive thinking, is discussed.

A. Rellability and Validity of the NAIT Test.

The reliability coefficients of the BAIT test, as
quoted from previgus resesrch workers, demonstirates the con-
siatency of thelr subjects in the reporting of the afterw
imege disappearance. Congidering that veriations can 'he
expected in visuel-motor Jjudgemeni responses of an alter~
image phenomenon, especially in cages of intra-craniasl
pathology, their obtained reliebility recommends the use of
the NAIT apparatus.

The validity of the LAIT apparatus as a measuring
tool ¢of retino-cartical inhibition, is suppoxted by the faci
that the mean score increment of the sample was found to be
significantly higher than expected from chance fluctumtions

slone. The poseibility thet this mean score increment could
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Table IX.~-

Data for t Teste on Pearson r Correlations Between hegative
After—~Imaze Threshold Heoress and Crestive Thinking Tests

Soores.
Creative Thinking Test r t Slgn.
Total Battery - o 305 3,022 .01
Hidden Figures - 338 3.559 .01
Pigure Production - 502 2.959 Ol
Seeing Problens ~e 248 2.401 05
limtch Problene - LEC 1787 e

b e e e e i e e e e e
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be due to other fectors should be congidered, Barry5 dealt
with this issue and Investigeted factors such as improved
reaction-time, learning and errors of set or expeclancy.
Intratrial increment could not be due to improvement in
digital resetion time as the range of clessical reaction-
time varisbility is too small to effect & sipnificent 4if-
ference on the HAIT apparatus. The observed mesn increment
cannot be explained in termes of learming as lesrning would
have resulted in & declining curve, The sane type of curve
would be expected if errors of set or expectensy were main
causative factors.

Although a mignificent mean score increment wes
demonetrated in the present study, several individual soores
did show a declinlng curve and thus an incrsase in after—
image awareness. In these cases learning may have played a
role., Krrors in judgement could alsc have taken place ae
some gubjeots verbalized a diffieulty in deciding when the
after~image had dizsppeared.

Howevar, an increase in after-image swareness can

poseibly be accounted for in neurophyeiological terms.

% ¥illiam ¥. Bszry, An Invaw@iggtgun £ Relation-
hipe Between Introversion-ixtraversion an ¢ hegative
P ' :ﬁ careshold, Unpublisned loctoral thesls presented
‘aycholagy and Education of the University

mf i‘*ttma, 1%1 Pe 62w63,




RESULTS AND DIBCUSBIUN 54

Rotmanﬁ who measured satiation effects in three aifferent
sense modelitles, showed that not only senszory reduction oxr
underestimation of sensory stimulil but alse sugmentetion or
overestimation is a significant neurophysiological phenomenon.
According to him, Kyesenck was only concerned with stimulus
reduction, which he interpretsd as an effect of refinc-
cortical inhibition, but &id net explain tlhe phenomenon of
reactlive augmentation. In sugmentation, sccording to Rotman,
& lack of inhibition results in & persistence of action
potentials causing an exaggeration of forthceoming judgementa.
This interpretetion may be applicable to the cages in this
study that showed an increase in after-imsge swarensss.
Although the discussion concerning the validity of
the NAIT instrument favored an interpretation of retino-
corticel inhidition to account for the intratrial increment,
other unknown factors may still be invelved. Awalting future

research, the writer will continue t0 use the interpretation

N
1 A’

1 ]
of retino-cortical inhibition. ‘Fj}““ja “Lw\\hq\juq
\ 11" i N
oy U
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& Bertram ﬁatman, Sensory Aupmentation: A Pomsible

an lhesry L BL0n= X WL aVer=—
sion, Lnpublished 1 Nesie presented Lo Lhe SCRooL of
§$y¢h@}a@y and 3&ucat40n of the University of Cttawa, 1964,
3?. 54“'ng
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B, The NAIT and Creative Thinking.

The main hypothesis wae steted in the null form:
there is no significant correlstion between Regative After~
Image Threshold test scores interpreted as retino-corticsl
inhibition and Guilford tests scores interpreted as creative
thinking. fThis hypothesis was relected s2s & significant
correlation between these two variables was found.

The subhypotbesis was formulated in the following
mannext: there ie no siguificant correlation bhetwesen Hegative
After~-lmage Threshold tést scores interpreted as retino-
cortical inhibition and each of the subtest scores of the
Guilford tests intevpreted as distinctive nmeasures of
creative thinking. This hypothesis wae partially rejected,
gince all but one of the five subtesis employed an measures
of creative thdnking, were found significantly correlated o
the NAIT test scores. After-imamge sensitivity was found
subptantially correlated 4o three of the dlvergent production

factors, i.e. Pigural Blasboration, Sensitivity to Problems

4 Visual-Figural I gpional Fluency as well as to the
convergent factor of Figural Redefinition.

The result of this investigation reveasled that
ereative thinkers do not only show a8 characteristic lack of
peychologicel inhlbitions and restrains, but alsc s signifi-
cantly lower index of neurcophysiclogical inhibition ae
weasired through the Hegative Affer~Imege Threshold apparatus.
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This finding supporte Enelea'7 postulates abuut the ¢reative
brain being characteristically low in ite inhibitory effects
and consequently facilitating syneptic transmissions, which
enables the brain to continuously activate its enormous
amount of memory engrams into novel and interacting forms.
It is also in agreement with ﬁyspiauaki'ﬁg atudy where it
wae found that the level of brain activity, as reflegted in
E.E.Gs recordings, was significantly higher in creative as
compared o non-creative thinkers. His study demonstrated
further that the decrease in brain activity upon stimulation
was less in the creaiive brain, which he interpreted as
little eifort required by the alert brain t¢ respond adequate-
ly upon stisulation. This touches common grounds with the
resulte of this study where preolonged stimulation caused
little resigtance in the creative brain, while the low
creatives reflected high reslptance in the form of cortical
inhibition.

The present experimental results add corroborative
evidence to the theories of neural satistion, cortical inhi~
bition end cortical conductivity in their deseription of
retino-cortical inhibition as a neurophysiclogical siate
which lowers cortical conductivity and decreases functionsl

T Yide, Study, Section 3, p. 23.
8 w, ﬁmﬁy; Seotion 3, Pe 24,
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communication between different cortical aress. Klein and

Kreek‘sg

postulates about corticel gonduoctivity as & crucial
parameter of cortioal integration, cognitive functioning and
the degree of functional cummunication between cortical
areag, recelves support from the correlation found beiween
retino-cortical inhibition end creative thinking. Their
hypothesized behavioral correlates of cortical conductivivy,
i.e. a narrowing of awareness and rigidity resulting from
low cortlcal conductivity and aleriness and hypersensitivity
to varicus stimuli menifested in conditions of high cortical
gonductivity, can fruitfully be compered with the low crea-
tive thinker's "functional fixedneas" in dealing with the
teat material in conirest to the high ecreative thinker who
drew snswere 1o probvlems in a sengitive, flexible and original
WRY o

As low inhibition seems to facilitate an optimum level
of perceptual~cognitive functioning, Klein'alﬂ belief that
satiation may play a determining role in percaptual-cognitive
attitudea, like leveling where maximum simplieity is sought,
and sharpening where complexlty ies preferred, csn be sup-
ported. CQCorticsl inhibition theories may provide a fruitful
vantage point for the study of baslce individual differences

in various perceptusl~cognitive attitudes.,

9 YVide, &tudy, Section 1, p. 6~7.
10 Yide, Study, Beotlon 2, p. 19-20.
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The preceding disouseion of the experimental results
was rather globsl and an oversimplificetion of an enormously
complex issue involved. The ability of creative thinking
calls for a maximum degree of peychological and neurophysio=-
logicsl differentiamtion and integration. Creative thinking
does not only require the accumulaetion of en enormous amount
of memory engrame but slse an accessibility to unconsviocus
processes or, in gross neurephysioclogical terme, a high degree
of interaction between cortical and subcortical sreas., The
inhibition phenomenon, on %the ¢ther hend, is elsc of a highly
complex character -- llttle is known about its differential
functioning. Although neural satiation, corticel inhibition
anéd cortical conductivity theories all dezl with the neuro-
physliological inhibition phenomencn as resulting from prow
longed stimulagtion of a sensory surface, the complexity of
the neurophysiological mecbenisme underlying this phenomenon
are not sufficlently tsken inte sccount. These theories,
especially those of Eysenck and Klein and Krech, consequently
carry a looee character. The uge of different and often
inadequate response measures ylelded numexrous difficulties,
no%t enly in terms of expearimental verification, but also in
terms of adequete interpretation. To arxive al a desper
understanding of the low but substential correlstion found
in the present research study, it will be necessary to
investigate the possible neural mechenisme which underlis
the inhibition phenomenocn and 4o relate this knowledge to
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conditions that play 2 role in creative thinking.

The excitation~inhibition balance whiech formeda the
basie foxr Hysenck's theory of cortical inhibition, was first
formulated by Paviov and seen by him ss forming the basis of
the neurodynamic functioning of the centrel nervous systen.

Acecording to ?avlevll

s the whole leaxning process is based
on this exeltation-inhibition balance through a continuous
process of conditioning, The latter is faciliteted by exciiz~
tion and hampered by inhibition, Pavlov saw inhibition and
excitation as certioal phenomena., Eysengk whe formulated his
theory mainly on the basis of Favliovian principles, conse-
quently described inhibition also &3 cortical in nature.
Recent nesurophysiologicel ressarceh, based on the work of
Pavlov, has demonstrated, however, that the genesisz of ine
hibitory processes end of conditioning are subcortical rather
than cortical in nature. On the basie of electrical recor-
dings end pharmacologieal studies, a main inhibltery rele

and the locus of the eatablishment of conditioned yeflexas,
is amsigred to reticular formation activity. It also appesrs
to pley en important role in sensory discrimination and per-
ceptual procesaes. Brief attention will be pald to these

research studies in an attempt tv arrive st a deeper

11l I.2. Pavliovy Condlitioned Reflexes, An Investles
tion of the Physiological Activity oi tne Lerdbrai Corbtex,
Translated aud ndited by G.V. Anrep, sondon, Uxioexd Univer-
sity Press, 1927, xv-430 p.
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undarstanding of the origin and the role of inhibition ne
relevant to the mein interest of the present study.

The firet step in the establiehment of all condi-
tioned responses, ia the initisting of the orienting reflex

which leads to the exciteiory process. The purpose of the

12

orienting reflex, scoording to Xupalov™™, is to change

excltability and efficiency %o prepare the brain for further
activity. An orienting reflex is induced whenever a new
gtimlus is dimscordant with preceding stimilation. The main

activating regulatory system in evoking tbe orlenting reflex

i3

ie, sccording to Hokolov™” and several other authors, the

reticuler formation. When successive stimull are in acoord-
ance, no orienting reflex is evoked, but inhibition is buils
up through which the pathways to the reticular formation are
gradually blocked, depriving the cortex of its subcortical
energy resources. Sokolov writes:

During repeated atimulation of the same gtimulation...
an increase in inhibition is obaerved. Thie can be
gxpleined by two functional systems of the reticular
formation. One ig inhibitory in its influence on

the cortex and the other is an activating one...

high frequency stimulation of the retlicular formation
activated in the cortex, slow stimulation of the
raeticular formation produces En ingrease in activity
of these inhibitory systems.l

12 F 8. Kupalov, "Diaauwaiﬁn, Paxt 1: Bﬁrucﬁure and
el he He Y Aeg .

‘ &h "
York, Aaaﬁemy of Suimne&@, l@@l, De &95w&9?.

13 Bugene Nikclaievich Sokolov, "Newronal liodels and
the Orienting Reflex®, Central X IVOUs g e Beha
viour, New York, Macy Jr. Poundation, L1960 i

14 Sokolov, Ups Bites pe 2358-239.
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Inhibition is thus described not as cortical, but as resulting
from subcortical activity.

Recently, the conditioned weflex, which follows the
orienting reaction, hag been found to be a function of
cortical-subcortical intersctione and reticular formation
activity. Yosghiil and hie aa&wai&tamlﬁ regorded electrical
activity directly from subcortical structures during the
conditioning process and c¢oncluded that the iterstive con-
ditioned response appears in subcortical structures, notably
in midbrain reticular formaetion, much earlier and longer
lasting than in the cortex. Gaatautlé in 2 similar way pro-
poged that closure in conditioned learning iz established
throughk subeortical connections especislly through the reoti-
cular formation primerily at the thalamic level.

The reticular formeiion ie thus meen as of central
importence in evoking the orienting remction and in eetab-
lighing the condltioned reflex which forms the basis for
learning, It has also besn deseridbed ss the main loocus for

excitatory and Ainhibitory processes. Hagoun writes:

15 K. Yoshii, Y. Hascgewa et al., "Ilecircencephalo-~
graphic Study of Defensive Conditioned Eeflex in Dog",

3@1%3 Peyebiatrica et Heurologics, Japan, 13, December, 1959,
Po "

16 H. Gastaut, "Some Aspects of Neurcphyaiological
Basis of Conditioned Reflexeas and Behaviour®, Hauralag%a&l
Besis of Behaviour, London, Churchdll, 1958, p. €5b=z L.
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fThe influencee of ihis nonspecific syuviem in the
brain are thus brought to bear upon most cther
portions and functions of the central nervous
system, either to diminish or to raise the level
of thelr activity, or to interrelate or integrate
their several performencef .t

Following Sharpless and Jasper—C

s the diencephalic component
of this activating system, alerts the central nervous systenm,
compels attention to novel stimuli, is sensitive to the glight
chemges in the quality of stiauli implnging upon organ re—
ceplors, and is capable of producing rapié shifte in reag-

19 and others

tivity in the central nervous system. (astaut
assign a main inhibitory role to the retiocular formation and
write further that it regulsies the pensibility of the re-
ceptora of the sense crgane as well as the conductivity along
gensory pathways., O0f special interemt to the present study
is Lindeley'sze

in perceptual processes. He demoneirated through a series

work on the rovle of ithe reticular formation

of experiments on mulmals and humans, thet stimulation of

17 H.¥%, Megoun, Ine Waking Bredn, Cpringfield, Thomas,
1958, pe l3~l4.

18 Beth sharpless and Herbext Jasper, "Habituamtion
of the Arcusal Resctlon", Hrain, Vol. 7%, Part 4, 19sg,
Pe 655680,

19 Henxd Gawtamt,i"ghm gaia of the R@ﬁioulaf Forma-
tion in Eetablishing Condiiioned Hemcticne®, Retieu E%
S 7‘5;1:

Formation of the Brain, Boston, Little, 1958, p.

20 Donegld B. Lindsley, "The Reticular System and

Perceptusl Diserimination', Heticular Pormation of the
Brain, Boston, Little, 1958, p. %Iﬁﬁgzzf"ﬁ““é“ghg"*““w
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the ascending reticular soctivating system inoreases the
power of perceptusl discrimination and decreeses reaction

time to visusl stimuli. Fuw%erﬁl

trained monkeys to disw
eriminate between round and cone-sheped visual objecte and
determined their visusl discriminstion threshold tschisto-
scopically. He found that under reticular formation stimula-
tion, the reasction time as well as the percentsge of correct
responses lmproved to a significant degree and concluded
that retlcular formation facilitetes central nervous pro-
cesses involved in perception. After-lmage swareness wes
thus increased ag a result of reticular formation stimula-
tion. Lindsley believes the ascending reticuler sctivating
system is essentiasl to perception and talks of sugmentation
and inhibition of reticular influences as providing s pose
gible basis for understanding the mechsnisme underlying
perception.
Lindsgley's
are also illustrative of the inhibitory functicns of the

22 barbiturate snesesthesia experiments

reticular formation., After administration of barbiturate
dxyugs, reticular formation metivity wes first blocked while
the cortex still received information through senaory

21 Joaguin M. Puster, “Thaohistomcople Perception
in Menkeys", ¥ederation Progeedings, Vol. 16, Part 2,
Ho. 133, 195’77 Be "

22 Lindegley, {3&3 Gitey ps 517,
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pathways which could be recorded ms evoked potentialeg. How~
ever, these messages were not elaborated nor integrated and
thus ineffective for diseriminatory purposes. Eraaley23
elso describes the inhibition phenomenon as s result of
bloecking of reticular formation sctivity. After the admine
igtration of several exeitsent and depressant drugs, he found
that the latter scted directly on thne reticulsr formastion or
on its afferent input inhibiting ite activity. I% can be
recalled from the literature review thal iLysenck, Holland and
Trouton®? found the level of retino-cortical inhibition as
reflected in the duration of the Achimedes Gpiral alpo
gignificantly incressed after thes sdministration of depres-
sant drugs.

The foregoing neurcphysiologlieel contributions which
propose & subcortical pmiher than a corticel genesis for the
learning process and which view inhibition ag resulting from
a suppreseion of the reticular sctiveting system, seenm to
provide some insights into the low but significent inverse
correletion found between retine-cortiocal inhiblition and
creative thinking. BHince the creative brain is charecteriged
by ite sensory disoriminamtive powers, ite accessibility to

2% P.B. Bradley and J. &lkes, “The Effect of Some
Drugs on the Eleetrical Activity of the Brain", Zrain, Vol.
80, Part 1; 1957’ Pe 77“'1176

24 Yide, Btudy, Section 2, p. 16,
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and fruitful use of unconscious rescurces and its high level
of integration, it seems evident that the subeortical mctiv-
ity is high and in enduring interaction with cortical pro-
cesaes. The high level of cortical activity found in the
ereative brain points possibly to a decrease in the inhibie
tory functional system of the reticular formation and an
increase in its excitvatory functions through whioh the
orienting reaction, the learning process, sensory discrimina—
tion and integretive functions are faseilitated.

Future research 1s needed to despen the understanding
of the inhibition phenomenon, in perticular the retinoe
cortical inhibition =s measured through the HAIT apperetus
through, for instence, electroretinographic and electroence-
phalographic studies. Inhibitdion is en importent, basic
neurophysiclogical precess, although 1t cennot be expected
to explain any psychologicsl process,; =s it is far too
related to and dependent on other varisbles. A4s Ja&pmrags
writes, to understand the integretive funotions of the cop-
tex, one must understend the significance of temporal and
apatisl interactions between neurons and how they are
effected by the excitatory and inhibitory staves built up in
synaptic-dendritic stiructures which control the firing of

25 Herbert H. Jasper, "HRscent Advences in Cur Under-
standing of Ascending Activities of the Reticular ﬁgaﬁ@mﬂ,

Rﬁtieglar Pormation of the Drain, Boston, Little, 1958,
Pr »
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the corticel cells, Fresent theories of noural vatieilon,
cortical inmhibition and cortical conductivity do not take
the astounding complexities of the neurophysioclogical pro-
cesges on whieh they rest sufficiently intoe aseccount. A
reformulation of these theories in the light of modern
nsurophysiclogical knowledge and the use of adegquate messuring
tools, may help to overcome the inconglstencies and lnoonw
clusive character of the rescarch etimuleted by them. Ale
though the results of the present study should also still be
regarded as inconclusive, 28 no causality has been explained,
it 1s hoped that it has offered some contritution to the
understanding of the psychophysiologicel functicning of the
human brain.



SUMMARY AND CONCLUSIONL

This dissertation reported on sn investigation of
the relationship between retincecortical inhibition as re-
flected in after-~image sensitivity and creative thinking ss
meagured by the Guilford tests. Both measuring tools were
of a visual-perceptual nature as the visuasl sense modality,
because of ite intimate linkage with central nervous function~
ing, is believed 1o provide the best avernue for tepping =
neurophysiological phenomenon apart from direct measures of
the cortex itself.

In the literature review, thsories of neural satige-
tion, cortical inhibition end corticael conducetivity and a
neurophysiolegical theory of the creative brain as well as
related contemporary research, was divcuseed. This survey
indicated the possible importance o¢f retino-~cortical inhibi-
tion as an explanatory concspt in the field of creative
thinking. A next chapter was devoted to a description of
the messuring tools, the provedures employed and an analysis
of the statietical datas.

The relationship between negative after~lmage
thresholds and creative thinking ahility was next investi-
gated testing the rull hypotheslis: there ip no significant
correlation between HAIT test scores inferpreted as retino-
cortical inbibition and Guilford tests scores interpreted ag
¢reative thinking. The subhypothesis that there is no
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significent correlation between NAIL teet scores interpreted
a8 retino-cortical inhibition and each of the subtest soores
of the Guilford tests interpreted as distinctive measures of
creative thinking, was partially rejected eas 81l but one of
the five subtesis showed a wignificani corrslation to the
EALIT test scores.

The resulis supported ¥gecles' poetulates about the
creative brain being highly integrsted and charscteristically
low in its inhibitory effects enabling the brein to msintain
& high level of sctivity. It also added corroborstive evie
dence to iheorlies of neursl satistion, cortical inhibition
and cortical conductivity in thelr description of retino=
corticel iphibition as a neurophysiclogiesl phenomenon which
lowers corticel conductivity and decreasss funetional communi-
cation between different cortical areas.

In an attempt Lo arrive at a desper understanding of
the low but substantial correlation found between reting
cortical inhibition end crestive thinking, a brdief discussion
of recent neurophysiclogical research dealing with the origin
of innibition and its influences on central nervous activity
as relevant to the present study, was presented. Inhibition
was described as resulting from a suppression of subooriical
rather than gortical functioning, in particular a blocking
of reticulsr formation activity. The importance of the
latter in facilitating the orlenting rescilon, conditioning

end sensory diserimination, was pointed out. It was
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speculated, in the light of the results of this investigation,
that the complex oreative brain with its sensitivity to and
fruitful use of unconscious processes and its high level of
cortical activity would be characterized by & decrease in
inhibitory funetions of reticular formation activity, and a
conaequent high level of subcortical zotivity.

Future research should first validate the findings
of this atudy with a larger, more homogeneous sample., An
eleatroretinographic and electroencephalographic inveatiga-
ticn of retino-cortical inhibition as measured by the NAIT
ig recommended to verify 1ts wvalidity as & true indicator
of retino-cortical inhibition.

fuggestions for future resesrch on retinc-~corticsl
inhibition as related to other possible psychological and
neurophyeiological variasbles, are numercus. Correlations
could be sought, for example, between the HAIT variable and
teet performasnces which purport to measure other asspeots of
creativity, imegination and other levels of cognitive func-
tionding. Guilford's factor-snalytic model of the intellect
opened a fruitful svenue for a detalled approach in investiw
gating relstionships between different intellsctual factors
end after-image sensitivity.

Yarious perceptual-cognitive attitudes like leveling-
sharpening and field dependence — field independence, could

/
also be brought into relationship to retino-cortical
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inhibition — the latter may be found to be an important
underlying neurophysiologicel factor playing a determining
role in the formstion of these attitudes.

HAI? test performence related %o other neurophysioe
logical measurements like Z.2.¢., evoked corticsl poientiale
and C.C.F. may add valuable informstion to the understanding
ef the inhibition phenomenon. HAIT teet acores should also
be correlated to other existing messures of inhibition
theories t0 eveluamte its adequaecy, in comparison %o other
responsge toolg, as a measuring tool of retino-cortical inhi-
bition.

Iheories of neural satiation, coriicel inhibition
and cortical conductiviiy 28 well s thelir measuring tools,
gre in need of a thorough, c¢riticel weevaluation by means of
experimental ressarch based on modern knowledge of neuro-
phyeiclogy. The inhibitlen phenomenon msy then open an
important avenue for peychoneurolegy in its gearch for

finding behavioural cgoncomitante of central nervous func—

tioning.
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APPRNDIX

ABSURACT OF
Retino~Cortical Inhibition and Creative Thinking

The neurophysiologicnl inhibiltion phenocmenon has
been seen by various psyehologistes ns a possible explenatory
construet underlying various forms of human behaviour.
Theories like neural satistion, cortical inhibition and
cortical conductivity heve been formmlated in attempta to
sccount for this phenomenon and have initiated numerous
research studies. According to these theories, prolonged
stimulation of a sensory surface lesds Vo a central inble
bitory process which ralses reslstance in the etimulated
corticel area and lowsrsz the level of corticel conductivity
and functional communicaticn between different paris of the
brein., This inhibitory state is belleved to bear a detri-
mental effect on the integrative and conseguently on the
level of cognitive functioning.

Phe neurophyeiological description of the creative
brain by Lecles as highly integrated and low in its inhi-
bitory effects, led o an investigation of s posaible rela-
tionship between the inhibvitien phenomenon and creative
thinking sbility. Ceortical inhidbition was measured through
the visusl sense moaality presuming that the latter is the

most frultful modality for such messurements. The creastive
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thinking tests employed, were Guilford tests, alsc of a pre~
dominsntly visual nature. These paychophysiological and
psychological nmeassuring tools were administered to ninety
men. The results led to a rejection of the mull hypothesis
of no significant correlation between Hepative After-~Imapge
"hreshold scores interpreted as retino-cortical inhibition
and Guilford tests scores interpreted as creative thinking.
The findings were interpreted in support of Iocles'
nsurophysiologicael theory of the creative brain and added
corroborative evidence to the theories ¢f neurel satlation,
cortical inhibition and creative thinking. In an asttempt
tc arrive at a deeper understending of the results cbtalned,
a possible interpretation on the basis of recent neurophysio=
logical research studies dealing with the origin of inhibi-
tion and ite influence ¢n central nervous activity, was

prepented.



