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IRTROTCOTICN

Invegtizations inte the theory of cortical inhibie
tlon recolved their impetus from the Pavlovian studies on
conditioning of dogs. One aspect of his work was that of
obeerving exolision effests of cortical areas, The resiab
ance the dogs had to tactual stimulation led hin to postu-
late an inhibvition proesss in cortical cells to ascount for
the loss of responsze to stimdatlion that had been presgent
por to the cortical patholory. This explanation of the
findings provided future researchers a theoretical basils
from which to bhesin their experimentation.

Yugele reflexes, kinesthetie effects snd aftor-
inmnre measures have bdeen usad to further the understanding
of the cortical inhibition theory., Unfortuwrmtely, these
ptuiien have enlarced and extended the theory with limited
factusl evidencsz and at timssappeared te be contradietory.
These differencec and defiolencies may have arisen from the
employment of a theory that is cortically centered but the
investizators utilized peripheral functione which are
easlily influenced or eontaminated by nonecortieel functions
and condditions.

‘is dissertation reports on a2 study which attempte
t5 evaluate the Pavlovian theory of cortical inhidition
throurh reagurenents of after-imare mengurements, with
possed practice, on subjecta with intra e¢ranisl pathology.



INTRODUCTION vii

Heasurenents of visual phenomena sceningly have an advan~
tage of tapping a neurologleal funstion more closely assow
clated with coxtical activity than peripheral miscle actlivw
1t7¢ An additional adventeze iz that thie task requires
1it4le tyainine and 4s comsidered fres from past learning
md volundary eontrol,

The Ainmsertation is divided into three chapters,
Ohapter One presents the development of the eortical
inhibition theory together with studies of alter-imaze
mengures with intra eranial patholozy, studles of afterw
image measuve: with drugs and the presgentation of the
hymothesis btopted in this study. Chapter .o deserides
the experimsntal design, whioch inoludeas & description of
the apparstus, the sample populations, the experlaental
procedures and teshniques for dats evaluarion. Chapter
Three presents the resultsz of the investigsiion, a discus-
alon of the vesultz and gorme gugreetions for further
research,


http://studl.es

CHAPTER T
REVIEZY OF THE *T1T TRATURE

This chapter presents the development of the cortiesl
inhibitlon theorys the studles of after-image measures and
Intra cranial pathology; the studies of after-image measures
with drugs; and the presentstion of the hypothesls to de
tested in this gtudy. The sections are divided in the fol-
lowing wey: Section 1l comtalns *he Pavlicvlian theory of ecor-
tieal inhibition and rolated studies. Bection " describes
the studies of after-inage meapures with drupgs and intra
cranial pathology.

1 -« The Paviev Theory and Releted Studles,

Pavlovl first introduced the concept of inhibition
in his conditioning experiments on dogs. FHe used the condi~
tioning experiments ag a tool for explorineg the functions of
the cerebrel herispheres, In his work he utilized two main
terme, excitation end inhibition, and located these proecesses
in the cortical cells.

One aspect of his work was that of ~hserving exelsion

affects upon areas 0° the cerebral cortex. The irmediate

1 T.7 Pavluvx Conditioned Reflexes, An ITaveghtication
of the iolomie et 0 6 Gerebral Tovkex, Trans-
Tated an§ %ﬁi?@ﬁ 5% GaVo %%ggg. Tondon, Dxlord University

Press, 1927, 2e=430 p.
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reactlion was an expected one because o. previcus experimen-
tatlon In thils Zlelds Tavlor slaborased the reac.ions in
the followlng mapner:

The gyrl coronaxius and ectomylvius unterior
were resdved on the left side, On the fourth dsy
aiter o tion condltlomed rellexes delonsing 4o

smﬁm other than the tactile were present,

ge nsrallzed condliioned tactile reflex retmed
on the eighth day, but only to stimdation on the
left sids of ga s &nd scon reached lte nor-
mel oagnitude.

Subsequently lavlov stated that the right side of
the body recovered from the exelsion dbut other eflects bdegan
to appear:

Durinz the period while conditioned stimit..

had losl ihelr pomilive effect they developed a
efinite inhibitory efoct... Purther, a rmm*ed
and even Lore Wdly pretracled, im&ulbu af
thege apparently inelfective nlmsazz on ‘e s¥in

od in very ﬁmﬁ‘ i & development of
drvoweinen: and =) ’»wm,.

"ble Zindines geered to indlcate thab an area of the
cortex that was removed could exert some influenc: on the
yest of the cortox.

Itclsd.l‘:on“stated in discussin~ the ¢+ 21 inhibi-
tion theory of avlov, "...0hat excitakion in ™~ cortex iam

2 functlon ol a locallzed ares, and I Miblrion ls a funehion

2 1pides De MG,

3 Ibldsy pe 347

& Vax Hamihmn "*on the Nature of Inhibition in the
Cerebral Joxbex'’, gholo teal Loviaw, Vol, 5%, No. 1,
Jamuary 1952, p. 4%53N
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of the rest of tho corbex..s” Further studies have been
undertaken to cheok these conclusions end to spur researsh
of aortical inhibition with physiological and psychologicsl
funetions.,
118 utilized gome of the eoncepts expounded by
Pavliov in hig series of theoretical and experimental stud-
ies. Hip theory of reactive inhibition is of indirect inter-
ost to this study because Hull restricted the concept to
rotor reactions in miscle activity. Hull stated his postu~
late in the following mannert
Mm&%ﬁ; f;%m”iiem mﬁgﬁﬁ tge a giggl
Thon ot the activity in questdon.] v the evoeas
This oconocept 1s likened to that of Pavlov's intermal
innivition although Full seemingly dld not intend it to be
conglidered as a process of the cerebral cortex, but restrict-

ed to organ or mscle complexesn,

5 Ibld-*’ pt 510

Appisto 6 Cala m% .E.I....*k’» gg of Be Ol‘gﬁgg‘w %ﬁ‘k .
rpleton-Century by B-Red Day quOted DY H.J. Byseno
"Gortical lnhibi%ian, Fgural atter-Effect and Theory of
Personality", in Journal of mal snd Socisl Pzgggalt};g.

4

VOIQ 51’ De 1, ’ 9 Pﬁ o
7 Idem, Ibid., p« 26.
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Tysenck® added to this coneccnt by postulating thes
Individual differences should be considered lth reference
to the speed with vhich reactive inhibition is preduced and
digsipated, He aserided this InMidbitory nrocess ts the cerw
edral cortex and utilized some of the poatulates of the
Fhler~7allach satiation tmr,yg to explain the underlying
rhysiological factors,

E8hler and Fallach'® explained the forn displacement
ogaurring during the phenomenon of figural after-effect as
due to increased polarizability in the occipital lobe. They
atated:

One 1s tempted bo mey that the prolo z-eau
enge of an I-0BJesct lowers the e¢onduativi the
cortienl ares gnd sdjacent regions, M. the

axrg %0 bs mainly an incresse

appe
igability of the tisme in quast:ian... Ir 1: s am-
duativity of the sree is lowered, the intensity of
a current ﬁiah passes through the area is at once
decreamed,

8 HoJ. Eysensk, "Cortical Inhibition, Figuml Afmm-
Effect, mﬁ Thaa ry of mmmlitg’ in Journal ¢ BOYE
LS A 2 AREILS PPy valﬂ 91’ Qs lg ¢

%‘.UM Ehley and Hang Wallaeh, TFlrural Afber-
Effeads™, in TProq NEg O Lean Philogophica
Seelety, 88, i F@ y quoted y rrauskopf

tude af ,mral Af%mm‘factss as a ’-?‘umtio:n %
Duration of Test Period”, in American Jourmal of Psychology,

Vals 67, No. &, Decerber 19547 p.
10 Im, I§ ﬂw; T 68,
11 Thid.
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Krauskopfl‘?objected to this theory, stating:

If an increase in polurizabiliti is the domi-

nant result of prolonged fixation, 1t should be
expected then that whan exposures of T-objects

are ghort, their displagense ﬁ’ should be smaller
than with longer exposures.

He found that figursl sfter-effects decreased In
magnitude as a function of the length of the testing period,
These findings seem te dlsprove the theory.

Studying cortical conductivity in the brain injured,
Klein and Krech *contributed to and modified the inhibition
theoxry. They proposed two sssumptions from which inhibition
experimentation gould be derived:

seothe ratea of transmission of mgta%on pat-

is constant for sll individuals,..and is
eneous over the entire cortical area,

.sotransmission rate of exeitation patterns

varies from individual to individual, from time to
time within the same Individual and from area to 15
area within a single cortical field at any one time.

They stated that by utilizing the first assumption,
very little can be ascomplished in inhidbition experimenta.

tion, bdut that the second allows the researcher to,

12 John Krm.ta)mgf lMegnitude of "igural After-
Mfects ag a Function lsamtion of Test Pexriod",

of Pgychology, Vol, 67, No. 4, Decembar

1% Ibid.,; ps 684,
14 George S. Klein and David Krech, "Cortisal Con-

duetivity in the Brain Injured”, in Journal of Personali
Vol. 21, No, 1, September 1952, p. 1I8-IHE, s

15 Mn; p. 118,




REVIEY OF THZ LITERATURE 6

"seounderstand inter and intra individual differences in
cortical integration and behaviox”,'®

wather than restricting their interpretations to the
physlology of peripheral mscle smotivity, llcin and Xeech
have enlarged the comoept to include cortical srees., They
maintained thab:

@ 13 o8 ¢f a dofinsd cortical
aren wewmlvr in rht resigtonce within that
arga (o further ¢legtrical aotivity, ~Fhould further
stimlation seeur, the resulting paxﬁmmna of eled-
trical activity would be as a nonangpn nee of the
increasad reslisbancs, be “dampened,” dlgbtorted or

roroutede o »
sveThe vorve gtimmlation, the srestsr the dvop
in cortical conductivi (uithin.amrtain limite).
Hswever, we would po ate another factor whish
eaatmibuﬁas to the extent of drop in a@rﬁia&l OO~
auativityt we would asrume the over-all y,a e of
as8.l

he ecortex helps o determine ths initia
Y 6 o1 aartiigl eonduetivity and the gﬁ?”e@ of
drop possible.

In their study with braln injured and non~brain in-
Jured subjeats, the brein injured resched maximel satiation
nore quieklys the frequency of satistion elfects were greate
exy and shey: remained in the satisted sbate longer. In this
study inhibition waz determined by & meamure of kinegtheiie
figural afvorweffooct.

16 Ibid.
17 Ihidey D 1202021,
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Klein, 31n a separate study, utilized the negative
sfter=inage to determine the degree of inhibhition in the
brain injured. Persistence of the after~-image was measured
as & Dunotion of the durstion of stimulus exposure, The
aftexr~image durations of the brain injured were shorbter then
those of the non-braln injured. He alc. .ound that upon re=-
peated sxposure the rate of decrease in after~dnage duwation
was more rapdd in the brain injured., Conclusions frem thlns
work mist be sonsideved cerefully as no information was e
parted conserning the prodedure, munber or type of subjests
utilized, and levels of significance, It was stated that
the data were"eolleoted" by Klein,

An experiment slmilar to that of Klein and Krech was
condusted by Jaffe>’using kinesthetic fizursl after-effecks
with brain iajured subjests., His Tindings did not substan-
tiate the work of Elein and Xrech., Iio signiflcant differ.
ences were found betweon the conitrol group and the brain Lo
Jured group.

Thess studles would have been in sgreement had they
both utilized the szna lavelg of significance. Jaffe .ound

Geor~c %. Klein, "Studies of Dureli'on of degautvu
After~Imaces Effecﬁ afl @rnin Xn.urw". quoted by Toorce 8,
Klein and David Kresh, "Cortieal Conductivity in the “rain
Injured”’, in J al of Pergonality, "ol. 21, Vo. 1,
u@puember 1952, p.

19 Robert Jaffe “Kinaathe Lo Artaru Ifectg Follow-
« &7y o, 4, B&eem er 1*

;P!
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oo signilicat dldlerenccs at the .01 level, whereas Xlein
and Iroch acorptel levels of pignifiecance ol 05 in one cxe8,
& 19 ir tw. coses, &nd 2 .15 in & third instante. Had
dela and drech Disigted on 8 o1 level ia thelc goudy, they
rould aave o reed with Jafle that no signlficant differonces
were .ox? Do vre o Yhoe ~woupo,

vhe studics of eortiesl inbiliyiy: reviewed in this
sectlon have sontained some dlsagrecnent betwee : invastigae
tors. ‘These Ii.flerances w7 be avlributed to the veriations

in he applicatlons ol the theory. Another agpect may be ’\‘
sha e inveatiprators have  wployed a theory thac is Gor=-
oo liy couotzou but haver utilized motor reflexes and kine
gell ciie eurects as indepmndent centrel mvamurerents whigh
are cacily influenced ar conbteominated by nor-cortieal Lungw

Siong ood condl Jlions.

|

2 - After-Imare “tudies
<1tk Druzs and Intwe Uraniasl | athology.

Mdce and %mblarmmm “ig Tiret b sy 17 the
Archinedes “piral Arnparatus in itg relstion o intra cranial

pathology. This device was consiructed In e’ & nannex
that when its rotesin~ spiral was zVoroel, norvales renorded

apperent movenent taldng plsce. This after-lre-e of

T oy
a8y n
3 AJIE & G iDLl y Vol, 194 Ho. &, W 1@;;;%‘&.
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novenent was opposlite t¢ the original »otion in direciion,
In thle study srganies failed 4o vepord ths phenomsenon,
wherosn the non-orpanie gyoup did report it, The suthors
concluded, "When Tallure to perceive the after-effeoct is
found, it is aluost certain that cortical involvement
axigba, "2t

Congigtent remlis were found in latexr ampiryral studles
until Gollin and Bradford”~included a pre-test situationm.
They trained brain injured subjests to respond with the
proper word o descride the expansion and gontraction phee
noxena by inflating balloons with painted lines on them, In
the pre-test, seventeon subjesta ashioved success and 5 fail-
ed, During the apiral test eix falled to report the alter~
insge, but of thege, five had falled in the pre-test situs-
tion., Purther studies varied the form of the instructions
and found eimlilar results.

These Tfindings suppest that fallure by the bdrain in-
jared to report the after-image wns not &ue to perveptual
fsilure but rether an inabllity to respond with the proper
word or phrase to demscribe the situation, It would seem that
8 forn of seoring modified o include the duration of the

21 I‘bigpg Pe mla

22 Mmagene 8, Gollin and Normen Bradferd, "Paulty
uommnicavion and the Splrel Aftsemffaem A Netha&ological

Oriti JO1 and Soclal Psyehol
Vol, %: l%ﬁ; 1’ %' Pa
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after~inmage might yield more positive results in the estab~
lighment of a differential effect between brain injured and
non-brain injured subjects.

Kysenock, Holland snd Trouton 255 nvegti csated the ef
fectas of stimulant and depressant dmugs on durations of after-
images with the Archimedses CTpiral Apperatus, Using sodiun
amylobarbitone as the depressant drug snd d-amphetamine
sulphate as the stimlant drug, they predicted that the
stimalant drugz would increase the duration of the visual
after-inape while the depressant dmipg would have the opposite
effect. The results showed that the depressant dmug did
shorton the dration of the after-imase but the stimalant
drug 4id not have a differential effect on the phenomenon.
Insuf.icient sbsorption time for the stimlant drug was given

ag & possible reason for the lack of a differential effect.
Eysensk and Aibag‘*conmeted a8 similar experiment
with the sane druge oibed in the previous study, but smployed

a modified lehmann MWMZ'G‘BO measure the

27 7.3, Treenelr, T, Tolland and D7, Troviton, "Drugs
and Personelit s LTI Tne iffects of Stimilant and ssant
Drugs on Viesl After—Tiffects", in Journal of en'al Science,
Vol. 103, 1957, Pu 650mE554

nk Yy .uo uuhb : &&Ml e a..z.L)uL' A)lu).a rma xemﬂmuﬁ?,
Y. The =Zffects of Stimmlant and Depresasant uruze on the
Suppression of the Irl.ary Viowdl Slirwlus™, i doarnal of
Yental 3Seiemse, Vol. 103, 1957, p. 661=665.

25 H., Lehmann, "Preliminary Report on a Device for
the Objactive Measmrerment - the Wenative After Image", in
Seiepce, Vol. 112, No. 2903, August 1950, p. 199201,
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afnrdneme threshnlda. In thin abudy the stimulant diug
lowered the thresholds but the depressant Arvr 414 noh af-
fect the thresholds as compared with the placebo effecta,
Fo explanations were given to acecount for the discrepancies,

An aspect of partieular intereet in both of these
studies was the specific aim to demonstrate cortical invelve-
ment with the after-image phenomencn. However, Bysenok
interpreted the complementary after-imoge as being entirely
a retino~-chemical process. This interpretation was not mod-
1fied or altered at the conoclusion of the experiments leave
ing the reader with doubts zsz to whether Eysenck intended to
apply & szungory or ¢ortical inberpretatisn of the after-
image phkenomenon,

Keplan®®modified the Lehmann After-Image Apparatus
in hig study bto determine the effeets of sutonomic druess on
the after~image threshold. Three sympathomimetic drugs were
used: ephedrine sulfate, amphetamine and sympatol. Two
parasympathominetic druge were usedt neostigmine bromide and
mecholyl. Sodium bicarbonate was used as & placebo. The
findingas indicated that gympathomimetic drugs reduced the
ability bto perceive mes of shorber wave length and the
parasympathomimetic druge had an opposite effeet,

26 Solomon D. Eazplan, "Aubtonomic Visual Regulation

Part I. ?he Aftsr-Image ectral Thotometer", in Explorations
. y 5 atric esearch Reportas of

can ‘qyc’ Grie fssoeiution, Ro. 12, Jamuary 1960,
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Thase thren smdlas with dmen D nd sappnrt 4o the
thosry ¥at the afbandzame 1a corileally ‘afiucaced,

A1 the studies Teriewsd in thic ohmpber had one
aspoct Lin cdmmont lask of peperted rellability. Despite
thiz, comsistency appesred iz the Tindinss s thwee polats:
L)The sorbex played an intesral role in determining thros-
hold lavels of aftex-imagzes, 2)Intrs ersaial pathology’ &fe
fosded tho aftarwizage U0 gome axdemt, 3)Visual meaguroments
wond senadilvs fo inhibition,

The particular alnx of this atudy 4is an investigatiom
of dw poasidle xeiationships dotwesn intra cranial pathology
and slvex-imege sansidvivity. This aensitivity is interpreted
as an offeet of sortical imhibition measured by the negative
after-izage threshold.

oped by Bma?vul be mlma in thia study. Mis device
provided z rellsbhle measurewent of figure-sround lizht inbenw
slty required to produce and sustaln the negative afterw
imame phemomenon. The term "Hepetive A 28 hrephold
used throughout the Lollowlng emmm denotes the wim op
zone where logss of the Lmpge ocours aeg a funstion of the
partionlar W of fleld flluminsbtion intensity; and the

o, M

2”‘ '!4 }.I.iam F.‘ Imastimman Ral
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ter "inhibition score”" used throughout the following chape
ters denotes the algebralc gum of increrents of the six
trials using Trial 1 score as the dasal score., The inhibi-
tion score will ke interpreted as a messure of retino=oortie
e¢al inhibition.

The oxrlterion for intra cranizl pathology will he
oithex pecl lve diagnosls by a neurologlst or previous hoge
pdtilization for & neuralogical condition. Thia population
will be referred to as "organice” in the following chapters.
The population of Barry“ will congtitute the compsrison
SToup, referred to as "noneorganics” iz this paper.

che problem is stated iu e iJorm o7 the mull hypow
thegicz: there will be no pigniflicant diffexrencez between the
organlcr and nom-organios mesan inhibition mcores 2o measured

28 Ihddes P 3657



CHAPTER II
EXPERINENTAL DESTE

This chapter will bde devoted to the reporting of
the experinental design, The Sections are divided in the
following manners Seetlon ) contains o brief dessyiption
of the Negative After-Image Thresheld Apparatus. Seetion 2
dencribes the ssmple populations sand the criterion for ine
clusion of gubjeets, Sestion 3 states the experimental
proceduren, which includes the administration and technique
for seoring, Sectien 4 reports on the technicues for dats
evaluabion, including statistical formulas employed,

1 ~ The Negative ifter~Tmane Threshold Apparc .ug.

Although a detailed description of the Negative
After-Image Threshold Apparatus has been reparted by Barryl
the essential components will be reviewed. This devies ig
designed in such a way that the Sudbjeecta are capable of
sugtaining the negative after-imege in the complementary
color of the origlnal stimilus color wlithout perceiving
the original stimulus,

The device conamists of & eontrol cabinet which aone
taing the measuring and regulating instruments and a mecond

ive
Ton,
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cabinet whieh houses the stimilus gystem., The sgbtimuluc 1s
a red light, intermittently obscured from the Subject's
vision by a rotating disc with two 15 degree pie cute at
opposite ends of the dismeter. The disc is asserbled from
three leaves, two painted white and the other painted black,
This leaf arrangement permdts varietion of the white-black
ratlio of the ple src., The disc is rotated at 12C revolutions
per ninute by a gynshronous motor. The face of the disc is
1llumed by two 40 watt bulbs. The intensity of the stimlus
and dige lights is read by mleroemmeters located on the conw
trol cabinet. The intengity of the lights 1 comtrolled by
meang ol geparate variace in the ccontrol cabinet. The stine
wlug 1izhié is kept constant during the testin segsgli- while
the disc illurdnation is decreased at & constant rate by 2
motor driven variac. Corponsation fron bulb aging is Obw
tained by reduelng the initial intensity below the meximmm
meter range. A constant voltage transformer protects the
mobors and lights sgelnst fluctuetions in house flow,

2 ~ The Tarmle Populations,

The clinical sample conglsted or forly-four males,
Thirty-six of these were admiggions for dlagnocis of possi-
ble intra cxanial pathology at the Neurological tard, Obtawa
Generszl Hospltal, Obtbtawe, Onbario. Uix others were patients
at the Department of Veterans Affairs Hospltal, Ottawa,
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Ontario, Ome was & slient at the University of Ottawa
Guidance Contery Ottawa, Onterde., The final sudbject was
taken from the mlaarnam.a The non~organic sample
consisted of peventy-two meles employed by Barzy” in his
study.

Of the thirty-giz sdmiszssions to the Ottawa Gensral
Hospital Neurclogiosl Ward that were tested, twenty-nine
wore deleted bacsuse no positive evidence was feund to sub-
stantiate the pregence of inbye cranial pathology. The Ye
meining seven of this sample met the criterion for inclusion
in the organic group. Alsng with the other eight, from the
places stated, who also met the oriterion for intra cranisl
pathology, the total organie group numbered fifteen, These |
fifteen orgzeaniscs roceived the following dlagnoses: Jour
Baatington's Chorea; three Spilepticss two Cerebral Ansuydsme;
two Cortical Atyophyss one Cerebral Pavresisy one Cerebral
Neningitiss one Cerebral Palgyj and one Parkinson's Dieease
with pyranidsl atrophy.

The Bubjects ol both pamples were free from drmgs
for at least twenty-four houre prior to the testing situe.
tien, This insistence on freedom frou drig offect was &le-
tated from the studies previously discussed. Color dlind-
ness was ruled out on the basis of being able to report the

2 Ibid., p. 36.
3 Ibidsy pe 3637,
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proper colox of the negative afbtex-image.

The mean age of the ovganic group was 40,6 years
with a range from 24 %o 59 years, The non-organic's ages
renged from 24 to 47 years with & mean age of 33,6 years.

3 - The Rxperimental Procedures,

The experimenisl procedures to be descridbed in this
segtion were the same Bmy‘ applied in his study.

A Bezative After-imore Threghold Apvarabug
stalled on a bengh thirty inches high in a darkened room,
The Subject was then seated in front of the stimalus cabinet,
The disgtance of the viewing port from the eyes of the Subm
Jeet was twelve inches measured by & tspe attached to the
cabinet, A three mimbe dark adaptetion peried was given
esach Subject,

The Sudbjects were instructed in the following nanner:
"hisg iz o special test for color vimion, During the tegt
try hard not %o move your head or your body. What is more
important, try hard not to blink your eyes. then you look
into this hole you will see & colored c¢lrele,” The dlsc
switeh is turned to OM. The operator peauszes for a noment
to allow the mobtexr to sperste at maximal c¢apacity befoxe
any other switches arye inltiated, The stimlus and dise
lights are simltangously brought into use Ly pressing

& Ibdds, De 39435,
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thedr ON switshes. The intenslty of the dise light wos
pro-get at 30 on the variac diel, which corvesponds to 800
mlgroaxperes on the light meter, "vhat eolor is it"? The
Sabjeet cannot gee the eolor of ths primary stimulus and
reports this color as zreen, biue or turquoice. "Very
good." The operator pleses the light switches into the OFF
position, "NHow you are to gmze at the center dot iun the
green (or blue ote.) airels, That grecn color may fade or
TOAPPeaRT, oY it may get dorker until 4t completely digap-
pears. Before we begin the test, we will ghow you how this
bappeng.”® A trial tvemt is besmm, The diege light turn down
is initiated by pressing the ON switeh for the variac's
servo motor. Ho readinr are taken daring this trial. *7ell
ue when the green oolor is all gone.” The illurination 4-
allowed to decrease %o its lowest level and then the light
switchen are placed into the OFF ponition, 7The diss 1illu-
aination 1s reaset to 9 2n the variac dinl. The operator
@ay question the tubjeoct or nuswer cuestions ' elarify the
paturc of the phenemenon, Jher the operator decidos that
the Subject understands the procedure, he continues, "lovw
we can begin the test. You are o gase at the conber dot
in the green ¢irele. You are Lo press this button (at this
point the fubject is handed the push bulton OFF switeh) -
soOn as you are no longer able to sec any 5. the greea color.
The green ¢olow may fade or reappear, or it may ge! daxker.
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ag you have seen, but, you are to press the button as soon
as you feel that the green is all gone. Ready"? The operw
ator places the ptimlus and disc illumination lights to
the CN position. As the Subject persists in hig pereeption
of the after-imape, the mervo motored variac lowers the
rderoammeter's ranse. The point of after-imasge disappearance
is always read fron the meter in the lowest appropriate
range. As soon as the Subjeet precses the OFF switch, the
operator takes the visual reading of the meter; places the
stimilus 1light in the OFF positions set:s the miceroammeter
ronre swliteh to SHORTy returns the disc lizht intensity to
its initial level of brightness; enmazes the stimmlus and
disec illumination light switehes to the ON positiong and
repeats the testing. Recordings of the reading are made

at thig tinme,

Bach subject is given six trials which constitutes
one testing eession, followed by a three mimibe rest to
allow for the dlssipation of visual satiation, and then
~iven another glx trials. The instructlons of the re-test
include the last few words of the previous instruetion.
"Row we can begin again. You are to gaze at the center ot
in the sreen c¢irele. You are %o press the button as soon
as you are no lonrer sble to ses ony of the green color,
The green color may fade or resppear, or it may get darker

as you have seen, but, you are to press the button as goon
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az you feel that the grecs color is all pone.”

he readings wexre then converted from mioroampéres
vo Toobteandles in arder to minimize random Tluctuatlions in
the 1cter oeasurenents, and to obbalir mexd mn linearily from
the extondsd neter range, The teelnigue for obialning tbe
conversioa daba and the eonversion bteb.o for changing micro-
ampere readings are found in the wzkwm.?';

4 - Teahniques for Daka Nvaluation,

‘The raw dsta odvained 1oz a gix irvial vest-petesnt
on fifteen organicz were analysed in the following mannmers
tost-petest reliability of the raw trial scores in footw
candles; test-vatest relisbility of the inhibition scoresy
statistical significandée of the increment belween trial one
gnd trisl six, interpreted as cortiscal inhiblition; statistie
e¢al analysis on the significsanse of meansg and standard devi-
ations for essh trial on testwretesis and an investigabion
of the poreidle difference botwesn the oxganics and none
orcanier baszal (Trigl 1) snd inhibision :onree,. )

A msasure of reliabdility was abtained by ecrpelating
the Subjest's rew footeandle score for the initiel testing
seseion with hin conmesponding rew footeandle score fox the
final tecting sesslon. The reliabllity of %e iublbitlon
geores of both tectling geszlons wae al.y esbi-aieds

AL WL A e RN B Y SPCI rer- A R

5 Iblde, pe 8540,
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The formmla wueed was the Pearson product roment
coefficient of correlation:

Ryt NEXY - (EXYeY)
JENX T ~CEX)iJCNEYs-TeY )3

A statistiocal test between the mean increments of
Trigls one snd six for both sessions was undertaken, If
the rige between the first and lasgt scores could be atvtiri-
buted to chanse flustuations, the spplisation of the inhible
tion theory would be inmdvissble. Initially, an over-all
test of independence for correlated varianses was undertaken
asing the following formila:®

%= (G- GHITX
JUecacx (-0

where 3= - 0)*

4 § test for independense for correlated varianses
was applied to the six trials of both sessions in order %o
investigate the possibility of combining the separate curves
into one.

I the t ratlos wore signifiscant at the .01 level,
this test was followed by s § test for correlated groups
on the difference of means and standard deviatioms of both

6 Ouinn MeNemar, Igychological Stabistics, New York,
Wleys 1955, De 24k
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teating sessions, euploying the formlas

4.  RIEE
Ty
Whm G.DM - /G.m'a" O-maa'- anl& f‘m'd.m.‘
- g __
and G‘m ,/ N"‘
Q
whorel, = ./0;."".. f"'a - Q'nl: o 6—0':.
and : rf;_m
a TN

The 7 test of independence for uncorrelated variances
was uged to compare the six trial acores and inhibition
seoyes of the organic and non-orzanic groups to determine
whether any overwall differences existed between the two

groups. The formula employed wast

F o< &>
Q‘li

o = _L&N-M. )

vhere

™hig test was fellowed by a t test for uncorrelsted
groups on the mean and standard deviations of corbined scores
of ormanice and two sessions of the non~orpanics for the
six triale and inhibition scores.



CHATEESR TIX
ROOTLARS AWND DYSCULSION

Thiz chapter will be devoted to the reporting of
the experimental results, & discussion of these results and
their possible implications., The sections are divided in
the following manner: Seotion 1 presents the reliability
coefficients of the Neratlve After-Image Thresh ,
test raw scores for six trisls and inhibition scores, and
the tables of data of the ¥ test employed. Section 2 pre-
sents the estimation of the inhibition seore's statistical
significance, Seotion 3 presents the conbined resulie of
orgenies for the tegting sessions and compares them with
the resulis of the non~organics. Section 4 conbtains the
diseusgion of the results of the relisbility and validity
of the Fegative After~Iimsme Threshold tegt. Finmally, the
resulte are discussed with refervence to the theory of corti-
¢al inhibition,

1 - The Relisbility of the
Nepative After-Imare ghold Tesb,

Teat-rebest reliability coefficlents were calounlated
on raw scores for the sample of thir%aen; organics on each
of the six trisls and inhibitlion scores on the initial and

1 T argggieg gould not e retested, One became
111 and the other an gppointment in another department.
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final testing sesmions, The coefficlents of the six trials
ranged from 473 to 832, with an sverage correlation of
«705, significant at the Ol level, The method” used wae
to convert the cocefficlents to Fischer's z scores, average
then and reconvext the mean 3 score beck to a coefficient
of correlation, Specifie coefficients for the six trisls
and inhibition seoxres are found in Table I on the following
page,

A L test of indepemdence for correlated variances
was caloulated to debtermine whether an average performance
curve oould be derived. Trial 3 had a significant § ratio
at the 401 level and Trial 4 at the ,05 level, Table I
presents this date.

This test was followed by a i test for correlated
groups on the differsence of means and standsayd deviations to
isolate the factore that effested the dlfferential variadility
of the two sessions on Trial 3 and Trial 4, The mean raw
scores of Trial 3 and Trial 4 on the two testing cesslons
woere not found 4o be slgnificantly different. The gtandard
deviaiiong of Trial 3 were found to be slgnificantly diffex
ent at the ,05 level, Thleg date is presented in Table IT,

page 26,

yistics in rsyehology

2 Je re Guilford, Fundanental ta
»

and Bducation, New York, MeGraw-Hill,




Data for % Test Between Correlated Variances on

RESULTS AMD DIGCUSOION

Table I,~

Aft%nulggga Threshold Raw Scores and Inhibition
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Data for t Tests of the Eiffarance of Means and Standard
Deviations of Negn A I » Threshold Raw Scores on
Two Besslions for Tw

Trial Stat, Initial Pinsl pige, Ca " Signif,
Test Test

28,77 48492 20,15 9,882 2,039
21.669 4&.23? 21.289 74827 2,720 L05

M 40458 55477  15.39 11,782 1,306
g 32:58@3 250ily 22 ERTE

4 Fe
o A3 1B
647
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ith the exception of Trial 3, which had s signifi~
cant difference between gtandard deviations at the .5 level,
all other comparisons did not Mifer significantly. Thie
one deviation was not considered furndarentnl enough o Dew
strict the combination of the two testing sescions into one
aversge performance curve, and the two ~ubjects not inecluded
in that data were added raking the total mrber in the group
Tifteen,

2 - Significance of Inhibition Score.

Ag previously stated, the inhibition score denotes
the algebreic sum of increments of the alx trials using the
score of Trial 1 as the basal score. This score can also
be obtained by sudbtrecting the gscore of Trial 1 from the
gcore of Trisl €. If the rise between the first and last
seores could be attributed to chance fluctuations, the appli-
ecation of the inhibition theory to this data would bde inade
vigable.

The £ teat of independence for correlated groups
was applied to the difference between Trial 1 score and
Trial & score., A piginficant t ratio was found st the ,01
level., Teble III on the following pame contains this data.

This test was followed by a § test of differences
for correlated proupns on the mean and standard deviation
differences, and they were found to be significantly
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Table IXI,=-

'Eeab of cnmlated Variancea on He t:i
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different at .01 level, Thus, the score rise observed
was not attributed to chanee fluctuations, Table IV on the
following page presents thie data,

3 = Compaxison of Organics and Non~Organics.

The ¥ test of independemce for unsorrelated varianses
was applied to the combined scores of the organie group and
the two testing messions of the non-organic group. The
scores of the two testing sessions of the nom-organic group
were not combined due to fundamental difference in the
variability between the two messions,” Trial 1 was the only
non-significant ratio., All others wers significant at the
«01 level. Table V on page 31 and Table VI on page 32
pregant this data.

The t test for unsorrelated dliferences of means
and standerd deviations was saloulated on Trisls 2 threugh
6 and inhibition scores. All mean and stendard deviation 4if-
ferences between the organic group combdined rsw scores and
both testing session raw ssores of the non-organic group were
significantly different at the 0L level, exeept the mean
dirfarences of "rial 3%, both testling sesslions, and the standard
deviastion difference of Trial 2, second testing session, which
were siguificantly different at the 05 level, Thig data is
presented in Teble VII, page 3% and Table VIII on page 34.

5 Barry, 9ps oit.y P50
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Table V.-

31
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Table VI,

Dm:a for ¥ Test of Lmomlated Variances OW
pox-Inase Threshold Combined fBession Raw Seores
and Dession Two Raw Trial Seores of Non-
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Table VII.-
Data for § Tests of the Difference of Heans and Standard
Deviations QM&%I% Threshold Coubined
Session Raw ores of LOrganics and
Sesalon One Raw Trisl and Combined Inhibition Seores of

Non~Organica,
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Table VITI,-

Data for § Test of the Difforence of ileans and Standard
Deviations anﬁ%@_%atim Aften.Imare Threshold Combined
Bession Raw Trial Scores of Orcanles and Session Two Rew
Triel Scores of Non~Urganies,
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# « Mpousslon of the Resulta,

The diseussion of the vesults 1z dlvided inte
three subdpections. Subsesstion A treats the reliabdility and
validity of the Wegative After~Imare Threshold teost eas a
nenmmre of cortieal inhivition, Subpection B compares the
resmultn of orranies and non-orranics with reference to the
theories of inhibition, Submesetion C presents the “nmmary

and Conclusione with sawe maprestions for further research.

{ - Reliabiliiy snd Validit
of the Morntive Aftor-Tmare Thresheld Test.

The reliabllisvy coefficlenis reporied in this ohapher
de: wngirated stablility in the reporting ». ile necaive
aiter-image via motor regponse., The average coeflicient
of correla.ion found was 705, signilicant et the ,01 level.
irdior to Lesting, congiderable varisbllity wac anticipated
becauge of the possible diifieulty organicc would confront
in visuwal-motor taska, In the light of the ebtained soelfiw
conl ol correlation and vhe conalstency bebtwoen btesbing
sessiong, the apparatus and procedurss employed are recom~
mended with thla type of group.

The L£inding that the inhibition score algebrale
mue of inerements of Lhe trisl scores usin~ Trial 1 as the
baeal score) could not be attwidbuted to chance fluctustions
supports the validity of the device as a nmeasure of
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retino-cortical imhibition. vhen Larry4 discussed the
significant rise with his sample, factors that could have
effected the rise were explored. They were: learning;
improved reaction speed; and set or expectancy. These same
factors were discussed ia relation to the sisgnificant rise
in the organic group.

Barrys observed that when learning seemed evident,
the curve was a declining one, thus giving the impression
of an increase in after-imsge awareness. If judgment ALffi-
culty was also taken into congideration a similar curve was
anticipated. The sgharp rising curve obtained from the
organica seered to reduce the poasibilities that these fac-
tors played an important role.

If there had been a loss in digltal reaction time,
as would be expected from an organie group, the curve would
also have been depressed to some extent.

Set or expectancy errors dld not appear to be oper-
ative. This possibility was raled out on the basis that
there was a conglstent return to the baszsal level on the
second testing session and the two testing session curves
had no substantial variability.

In view of the preceeding discussion, the writer is
willing to accept the increase in threshold scores on the
test resulting from cortical inhibition.

4 Ibid‘p pl 62"‘65Q
5 Ibid., p. 62.
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Trimm of Orpanios asnd Yon-Orgcanics
zmﬂ Relat to Theoxries of Cortical Inhibition,

The mill hypothegis that "there will be no sipgnifi-
sant differences between the organics and non-organics mean
inhibition scores as meapured by the Nesatlve After-Imare
Threghold Apparatug” waz rejected.

Rmployinz the explanation that the Negative After-
Imaze Thresghold measurenents are measures of retino-cortical
inhibition, the results of this investimation support the
theory that intra cranisl pathology effects a rise in
cortical inhidition,

The sicnlficant differences found between the

orcanics and non~organics mean inhddition seores lend sup-
port to the findings of Pavlov® that an aree of the cortex
vhat was pathological would exert some influence on the
regt of the cortex,

The resctive inhibition concept of Hull’ seems te
apply here, dbut only to the results of an Iincreased rise in
threshold increments within the group. Hisz concept does
not smeen to explain the gignificent differences between the
groups, Further, the coneept need not be restricted to
mascle complexes but may bhe extended to include cortical

6 Vide, Study, Sectlon 1, pe 12,
7 Yide, Study, Seotion 1, pe 3.
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activity as E‘;meneka hasg done.

The explanations of Klein and Kmeh9 appear to de
applicadle to these Tesults but only te a limited desres,
Their statenents on neural activity would explain the gl -
nificant rise in thresholds of the six trials, but not the
differences between the two groupe. Their assumption that
the over-all gtate of the cortex helps to determine the
basal value of cortical sonduetivity mnd the desree of drop
posslble was not upheld. No mignificant differences wore
found between the basal scores of the orzanics and non-

organics.

o

C - Summary snd Conclusions.

This dissertetion reported on an investigatien of
the possible relationship between intra eranial pathology
and after-inage sensitivity as measured by the Nemative
After-Inace Threghold test. The algebraic sun of increments
for the six trials, using Trial 1 as the dasal score, was
interpreted as retino~cortical inhibition in the vigual no-
dality.

The literature showing the development of the corti-
cal inhibition theory was presented. Studies that utilized

8 ¥ide, Study, Seetion 1, p, 34,
9 Vide, Study, Section 1, p. 56.



RUSULT:: ARD DILOULSTON 39

after-imase mosgures with intre oranial pathology and dxugs
were also presented. The ingtrament, prodedures and dave
snalyeis were presented, Test-retest reliability was ex~
presged and the validity of the inglrument ag a wsasure of
retino~gortical inhibitlion wns discussed.

Aploying & teste of significance, the dilierences
of the mean and siandard deviation test seores were inves-
tigated utilising the hypothesis that "there will be no
significant differences between the organics and nonworganios
mean inhibitlon scores as measured by the legative Aftep-

] The null hypothesls was rejedted.
The fimunsx smpport the theoxry that the after-image is
eortically influenced and that pathology of one area of the
cortex can affegt the fungtiening of the vimsl corbtex,

Pature research should first validate these findings,
Btudies with 4rugs should be done to determine their effesct
upon threshold readings of organice becmuse it is pometimes
imposaible to asquire & population of this type that ig not
under sone form of medlosticn,

Investigations should attempt to test gpeocific types
of orzanies to determine if any differentlal effect can be
found between the eategeories. Work in this srea nay glve
more insight inte the nature of the effect taking plece
intre sortleally.
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IS A .

i Bevween Intrs Tranial

Vavliov found thet pathology in one ¢ortizal area
had an inhidbitory effect on other cortical areas. Turther
stuiles onployed kinesthetic effects cnd tor reflexes as
independent —caguremenits and had 1little succesc.

This study investirated intra cranl-l ~athology end
aft-r=-imn~e threshold re~ourez by a ~ew aroaratus.  7ith
nacged practice, the decreacins 1llurination Urrorhalds
recuired to naintain “Me after-inase provided L1~ D0AOUDSw
rents inter~reted as corticel inhibition.

=~lnring & ovesg® of Li-aificanen, the nonm and
stooiiard Cevi-bUlon alrgbralic aoorer 2 Sivte-n ~mlozn with
insrt eranial prathclony wers siynlficnsily ~1i7%:ront ab the
21 Yevel ooyeave? to the seores o povenin-ne 77, Ko
zlem ifleant Al frevences wers found belwresm the huazal poOPeS.
The relislbllity of lhe best vno accentablco and thoe validity
of ‘e horb ~o a1 . carure of cortical 1MUY o car dlscussed.

s findin~c guppoert the Shesrn At Sho altern-image
1: corileslly influcnecd and that »-Ubolos o 20 smn corbtiesl

e Pu o 2 Nel “ g gy 8
aroa eon ose’s the Moetioning ol the wigeal euriex,
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