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Investigations into the theory of cortical inhibi­

tion received their iagoetus from the Bavlovian studies on 

conditioning of dogs. One aspect of his work was that of 

observing excision effects of cortical areas. *£he resist­

ance the do&s had to tactual stimulation led bin to postu­

late an inhibition process in cortical cells to account for 

the loss of response to stimulation that had been present 

prior to the cortical patholory. Uhls explanation of the 

findings "orovided future researchers a theoretical basis 

from which to be^in their eacperlwentatlon* 

Muscle reflexes, kinesthetic effects and after-

itaâ e measures have been used to further the understanding 

of the cortical inhibition theory. Unfortunately, these 

studies have m3l&T%®& and extended the theory with lla&ted 

factual evidence and at tints appeared to be contradictory. 

"Hhes© dlfferencec and deficiencies say have arisen from the 

employment of a theory that Is cortically centered but the 

investii^ators utilised peripheral functions rahich are 

easily influenced or eontaslnated by non~eortleal functions 

and conditions. 

7t3±m dissertation reports on a study uhlch attempts 

to evaluate the Pavlovian theory of cortical inhibition 

through ntsjurements of afteiviaape nwasuxMnwats, with 

massed practice, on subjects with intra cranial pathology. 
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IHeasurements of visual phenomena seemingly have an advan­

tage of tapping; a neurological function wore closely asso­

ciated with cortical activity than peripheral inuscle activ­

i ty . An additional advantage i s that this task repair** 

l i t t l e draining and i s considered free from past learning 

and velitttteary control* 

She dissertation i s divided into three chapters* 

OTwpter One presents the development cf the cortical 

inhlbltlen theory together with studies of after-lisage 

Beasures trith intra cranial piathelosy, studl.es of' after* 

isa^e iraeasures with drugjs and the presentation of the 

hyr*otheele tosted in thia study, Ohaptor r ,o describes 

the e^erlmeiLtal 'desiEa, fcfcioh includes a description of 

the apparatus, the sample populations, the experimental 

procedures and te*hnl<jtt#g for data evaluation. Chapter 

fhree presents the results of the investigation, a discus­

sion of the results and souse suggestions for further 

research. 

http://studl.es
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HWIEW OF •PUB r*TT 5RAT0HE 

•Shis chapter presents the development of the cortical 

inhibition theorys the studies of after-ima&e measures and 

intra cranial pathology} the studies of after-isage laeasures 

with drugs| and the presentation of the hypothesis to be 

tested in this study. The sections are divided in the fol­

lowing way* Section 1 contains the l3avlovtan theory of cor­

tical inhibition and related studies. Section "> describes 

the studies of after-laage measures with drugs and intra 

cranial pathology. 

1 - The Pavlov fheory and Belated studies, 

Bavlov1 first introduced the concept of inhibition 

in his conditioning esperiiaents on dogs. He used the condi­

tioning eaEperiiaents as a tool for exploring the functions of 

the cerebral heiaispheres. In hin work he utilised two taain 

terms, excitation and Inhibition, and located these processes 

in the cortical cells. 

One aspect of his work was that of observing excision 

effects upon areas o-*4 the cerebral cortex. The lissediate 

of the 
l a t ed aa 
Press , 1927, 3CTM.30 p# 
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reaction was an expected one because o* previous ea^perlaen-

t&tion In this ~Leld» Pavlov elaborated the reactions In 

the following wanner s 

l&o gyrl corojaaxius and ectoserlvius anterior 
were reeved on the left side, Oa the fourth day 
after operation conditioned reflexes belonging to 
the analysers other than the tactile were present* 
Dfce gpnexsliaed conditioned tactile reflex returned 
on the eighth day, but only to stimulation on the 
left side of the animal, and soon roached lie nor­
mal magnitude*^ 

Subsecuently Pavlov stated that the right side of 

the body recovered from the emision but other effects began 

to appeart 

During t!i» period while conditioned stlmli..* 
had lost thai* positive effect they developed a 
definite inhibitory efToet... Further, a reT>e.«ted 
and even sore laarkedly protractedf Abiiaulauiou of 
these apparently ineffective Places OR *-\e rWLn 
r*«t&tft& Ja evesar eaqp«s-is*B& la a development of 
drowslnesr and al*ep*».5 

'-'life finding seeised to indicate thnt an area of the 

corfeex that was removed could exert so:ne influence on the 

rest of the cortex* 

Hardlton stated in discussing the c-rJ-; -.& inhibl-

'tlon theory of ̂ vlov, ".,,fchai: exc'ta'uon In tv- cortex is 

a function or a localized area, and I ..MbI Hon is a function 

, Pm 54fS# 

5 IbJJ», p* 547, 

4 rjof Hamilton, "Oa the Mature of Inhibition in the 
CerebralJoa^x'. in r^^holo^Ioal Egylew, Vnl, 5 % *o» 1, 
January 195#, p. 49-»5>* 
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of the rest of the cortex* »',̂  Further studies have been 

undertaken to check these conclusions and to spur research 

of cortical inhibition with physiological and psychological 

functions* 

Hull6 utilised sense of the concepts expounded by 

Pavlov in his series of theoretical and experimental stud* 

les* His theory of reactive inhibition is of indirect inter* 

©et to this study became Hull restricted the concept to 

l&otor reactions In muscle activity. Hull stated his postu­

late in the following mannert 

...all responses leave behind in the physical 
structures Involved in the evocation, a sta%e or 
substance which acts directly to inhibit the evoca­
tion of the activity in Question./ 

fhis concept is HJcened to that of Pavlov1 a internal 

inhibition although Bill seesffiliigay did not intend it to be 

considered as a process of the cerebral cortex, but restrict­

ed to organ or msele complexes. 

5 ibid*, p. 51* 

6 O.L. Hull. rrAnMnles off Behavior, New Xork 
Appleton-^mtrary* l§45t aMRZ p*, <poted by H.J. ^senefc, 
"Cortical Inhibition, Hgur&l After-effect and Theory of 
PexsonaUtaT, In Journal of .^gffi%l *M toSkSLlSBBS^ia:* 
Vol. 51t *&* *» July 19^5# p. 9^-ld^* 

? l<lesa» Ibid.» p. 96. 
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î eenek® added to this concent by postulating that 

individual differences should be considered vith reference 

to the speed with which reactive inhibition i s produced and 

dissipated* He ascribed this inhibitory propose to the cer­

ebral cortex and uti l ised mm of tho postulates of the 

K8bl» .mla 0 h saftUtioa th*>*y9 to ^plaln the uad.rlyUg 

physiological factors, 

Kahler and fallach explained the form displacement 

occurring during the phenomenon of figure! after-effect as 

due to increased polaristtbillty in the occipital lobe, fhey 

statedi 

One Is tempted to say that the prolonged pres­
ence of an I-obdect lowers the conductivity ef the 
cortical area and adjacent regions* Actually, the 
change appears to be wsirnly an increase in polar-
iaabillty of the tissue in question,.. If the con­
ductivity of the area is lowered, the intensity of 
a current which passes throng the area is at once 
decreased.1* 

8 E.J. ^ysenofc, "Gerties! Inhibition, Figure! After* 
affect, and 1!he#rar of F#raonaHty,,» in Journal, of Abnormal 
and Social Psycholo^r. Vol* 51» Ho, 1, July \3$% | ^ , ^ W i 

9 Wolfgang Kohler m/i Hans Wallach, "Floral After-

Duration of ^ ^ s w ^ y t o ^ y i ^ iw^1 fltf ^m^^m 
Vol# &7$ «o* *> ©eeeasber 195*H P* «®̂ "-o90# 

*& *temt Ibid, . p* 68#. 

11 Ibid* 
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Krauskopf^ objected to this theory, stating? 

If an increase in pol&rlsahllity is the domi­
nant result of prolonged fixation, it should be 
expected then that whin exposures of ^-objects 
are short, their displacement should be smaller 
than with longer exposures.i;> 

He found that figure! after-effects decreased in 

magnitude as a function of the length of the testing period. 

These findings seem to disprove the theory. 

Studying cortical conductivity In the brain injured, 

Klein and Erechx^contrlbuted to and modified the inhibition 

theory. They proposed two assumptions from which Inhibition 

experimentation could be derived i 

...the rate cf transmission of excitation pat­
tern^ is constant for all individuals,.«and is 
homogeneous over the entire cortical area. 

...transmission rate of excitation patterns 
varies from individual to individual, from time to 
time within the same Individual, and from area to ,~ 
area within a single cortical field at any one time* ^ 

They stated that by utilizing the first assumption, 

very little can be accomplished in inhibition experimenta­

tion, but that the second allows the researcher to, 

12 John lawaiskopf, "The Magnitude of Figure! After-
Effects as a Function or Duration of Test Period", In 
American ^ g * g * Q* Psychology, Vol, 67, No. 4, December 

13 Ibid.. p. 684. 

14 George S« Klein and David Krech, "Cortical Con­
ductivity in the Brain Injured", in Journal of Personality. 
Vol. 21, Uo, lt September 1952, p. 116-148. 

15 Ibid.« p. 118. 
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^...understand inter and intra individual differences in 

cortical Integration and behavior1*. 

rather than restricting their interpretations to the 

physiology of peripheral &usele activity, ra&in and Krech 

have enlarged the aonoept to includes cortical areas* They 

mainvaiaad that: 

MI current 
"defined, cortical 

within that 
area to further electrics! activity, should further 
stimulation oeeurf the resulting patterns of elec­
trical activity would be as a consequence of the 
increased resistance, be MaapaaM*,* distorted or 
rerouted*. * 

* ..the mora stitaulaticn, the greater the drop 
in cortical conductivity (within certain limits). 
However, we would postulate another factor which 
contributes to the extent of drop in cortical cos*" 
duetivity* we would aeeuiae the over-all state of 
tfat cortex helps to determine thTliiB^X**oF"MUWI 

ie of cortical conductivity and the decree of 
drop possible*1? 

In their study with brain Injured and non-brain in­

jured auh^eat** the brain Imjured reached maximal satiation 

more ©juAoJ&yf the frecuency of satiation effects were great­

er! and they remained in the satiated state longer* In this 

study inhibition was determined by a measure of kinesthetic 

figural after-effect* 

16 Ibl>d.« 

17 $M4*f P# Juswasu 



KEVX1V 0? TH1 LITBHATOEB 7 

Klein, 1 8 in a separate study, util ized the negativa 

after-ima^e to determine the degree of inhibition in the 

brain injured. Persistence of the after-image was measured 

aa a function, of the duration of stimulus exposure. *£!** 

after-image durations of the brain injured wave shorter than 

those of the non-brain injured. He alsj round that upon re­

peated exposure the rate of decrease in after-imago duration 

was more sapid in the brain injured. Conclusions from thl«* 

work must be considered carefully aa no information waa re ­

ported concerning the procedure, number or type of subjects 

ut i l ised, and levels of significance* It was stated that 

the data were"aolleated* by Klein. 

An experiment similar to that of Klein and Hreah waa 

conducted by JafW^ttslng kinesthetic figure! after-effects 

with brain injured subjects. His findings did not substan­

tiate the work of Klein and Kreeh* No significant differ­

ences ware found between the control group and the brain in ­

jured group* 

These studies would have been in agreement had they 

both ut i l i sed the same levels of significance. Jaffa round 

Oeor̂ 'c <% Klein* **Studles of Durai;'on of negative 
After-Imacei Bffect of Brain Injury*', quoted by Icorse S* 
Klein and David Kre«hf "Cortical Conductivity in the Irain 
Injured", in Journal of Personality, Tol. 21, no. 1, 
September 1932, p. 122, 

10 Robert Jaffa* "Kinesthetic After—Effects Follaw* 
ing Cwrcbral $Mfcm% ^tiBrt^AfOgA ,ff. ftB&S&aSl* 
|bl# *7» mo* 4 f Becember 1954, p* 568-676* 
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no s igni f icant dU'^erencca a t the .01 l eve l , whereas Klaia 

and ?jfo«h accept* 1 level® ®f signif icance of .05 l a one casSf 

a .10 in two cases , and a *15 l a a t h i rd ins tance . Had 

UleL/i ana .1 roch -i i s i s t ed oa a *ul l eve l l a thole rrtudy, they 

"?ouleL :uvr 3,-roe* «dth Jaffa tha t no aiftnlf Loan* differences 

were ,.iy-vji^ br'JVTC ii tho "Toupc. 

vhe s tudies of c o r t i c a l inhib l ' i i^ i reviewed l a t h i s 

section have contained aonc dlaagveoaKoft betwee * inves t iga­

t o r s . 'iSbeae .lU"£er<3S0@s :irsr be a t t r i bu ted oo the var ia t ions 

in tho application® of the theory. Another aspect may be ~~\ 

the t£*e investigator® have c p loyed a theory ubac i s co r -

uloa!iy ce.iw«iZ3«i but havir u t i l i s e 1 ac tor ref lexes and kin** 

e s t l o ; i c ax fea ts as independent cen t r e ! iauasure-Tcnta whiah. 

are e a d l y influenced or coa&amiaated by nox.-cortiea! fun*** 

t ioaa sua eondi / ions. 

2 - After-imarte r tud iea 
rtith Sauces and I n t r a Cranial lathology, 

f r i e s and Oaabler^warc ^le r i r r t t~- e-;;l>7 the 

Archimedes Spiral Apparatus in ifcs r e l a t ion LO i n t r a c r an i a l 

pathology* This device was constructed in mcv a naaner 

tha t when i t s ro ta t ing sp i r a l was stonDel, noxr'ile reported 

apparent movement taking place . ^1© aft^rv.tr.r-re of 

20 A* Ooopaae Jfttae and u.L* Baahlar, "Diagnoaia of 
Orgaaielty by Means *tf aplral After ̂ ffeet**, in Journal of 

p* 299—pQ2* 
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iiovement wan opposite to the original motion in direction. 

In this study organlcs failed to report the phenomenon, 

wheroaa the non-organic group did report it* The authors 

concluded, "than failure to peaoelve the after-effect la 

found, i t i s aliaoet cartiain that cortical Involvement 

exist**"2* 

Consistent results were found in later spiral studies 

until Oollin and Bradford^lncludad a pre-teat situation. 

They trained brain injured subjects to respond with the 

proper word to describe the expansion and contraction phe­

nomena by inflating balloons with paixttood. 1SJV»B on them* In 

the pre-teat, seventeen subjects achieved success and 5 f a i l ­

ed* During the spiral test six failed to report the after­

image, but of these, five had failed in the pre-test situa­

tion* Further studies varied the form of the instructions 

and found similar results. 

These findings suggest that failure by the brain in ­

jured to report the after-image was not due to perceptual 

failure but rather an inability to respond with the proper 

word or phrase to describe the situation* I t would seem that 

a forja of scoring modified ho include the duration of the 

21 Ibid*, p. 501* 

22 Eugene 8* GolHn and Herman Bradford, *Fao!ty 
Communication and the Bplxal Aftereffect! A Methodological 

Vol. 5?t »*• 1, llalŷ  1^7PMTT22^125* 
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after-image a i^ht y i e ld jaore pos i t ive r e s u l t s In the e s t ab ­

lishment of a d i f f e r en t i a l effect between bra in injured and 

non-brain injured subjects . 

^jrsenok, Holland and Trouton ^investigated the af­

f ec t s of stimulant and depressant drugs on durations of a f t e r ­

images with the Archimedes Qr>lral Apparatus* Using sodium 

aaylobarbitone as the depressant drug and d-amnhetamine 

sulphate as the stimulant drug, they predicted tha t the 

stimulant drug would Increase the duration of the v i sua l 

after-image while the depressant drug would have the opposite 

e f f ec t . The r e s u l t s showed tha t the depressant drug did 

ahorton the duration of the after-lmai^ but the stimulant 

drug did not have a d i f f e ren t i a l effect on the phenomenon* 

Insuff ic ient absorption time for the stimulant drug was given 

as a possible reason for the lack of a d i f f e r e n t i a ! e f f ec t . 

i^ysenck and Aiba conducted a s imi lar experiment 

with the same drugs c i t ed In the previous study, but employed 

a modified Lehaana After-image Apparatus ^to measure the 

?Z n . J . "^-rencl:, H. "olland and D.". Tror.ton, "Drugs 
and Personal i ty , i n * The Effects of stimulant and Depressant 
3rugs on V I T I " ! A^ter-TSffectr", i n Jouranl of ?-en'-aX Science. 
Vol* 103, 1957, P . 650-655* ~ m' m'm 

2-V f..J. JJ^QIM.-: and *.;. Aiuu, '-Jiiiga and j -ersonal i ty , 
V* The Effects of stismlant and Depressant Drugs on the 
suppression of the frLiiary Vi:-uul fviriulujf •, iu J jornai of 
Mental Selenae, Vol. 105, 1957, p . 661-665. 

25 H. Lehmann, " l^ l iad jaary Report on a Device fo r 
the Objective £!easurmne7it ~* the negative After Image", i n 
Science. Vol. 112, Ho. 2903* August 1950, p* 199-201. 
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nfVi^-iTO^a thresholds. In thin study tho stimulant diiig 

lowered the thresholds but the depressant ten did not af­

fect the thresholds as compared with the placebo effects. 

Ho explanations were given to account for the discrepancies, 

Aa aspeot of parti.eular interest in both of these 

studies was the specific aim to demonstrate cortical involve­

ment with the after-image phenomenon. However, ̂ rsenak 

interpreted the complementary after-image as being entirely 

a retino-chemical process. This interpretation was not mod­

ified or altered at the conclusion of the experiments leav­

ing the reader with doubts as to whether ̂ rsenck intended to 

apply a sensory or cortical interpretation of the after­

image phenomenon* 

Kaplan ̂ aodifled the Lehmann After-image Apparatus 

in his study to determine the effects of autonomic drugs on 

the after—image threshold* Three sympathomimetic drugs were 

useai ephedriae sulfate, amphetamine and avmpatol. Two 

parasympathomimetic drugs were used* neostigmine bromide and 

meoholyl* Sodium bicarbonate was used as a placebo. The 

findings indicated that sympathomimetic drugs reduced the 

ability to perceive hues of shorter wave length and the 

parasympathomimetic drugs had an opposite effect. 

26 Solomon D. Kaplan, "Autonomic Visual Regulation; 
Part I. The After-Imaye Spectra! Photometer". in Sgplorations 
In aersiology_sad gmotions* Psychiatric Research Reports of 
the American Psychiatric Association, Ho. 12, January I960, 
p. 104-114. 



thaaa ttes*s stasia* with ftnty** 1 md supper* tt* ttw 
•Cheery that the aftaiMteaie i s wrfctesiiy i«fiueaie#d. 

All tho studies xavlawad in this Sfesysar had one 
aspect in co&aoat lade of reported reliability. $asp&«* 
tftds« eomalstsjaoy appeased la the findings aa throe points* 
l)H*a aorfcaa: played am integral role la determining thres­
hold levels of ax^mMJUgss* 2>Intra craaial pathology afw 
fasted the aftar-inase to soma eor&sat* 3)7isual rraasoremeafcs 
ware sensitive to ijihibitioiu 

The particular aim of this atudy la aa investigation 
of the possible ralatlonahips between intra crania! pathology 
sad eft«r-4.aag© sensitivity. This sensitivity i s interpreted 
as en effect of cortical inhibition measured by the negative 
after-image threshold. 

*&* i f i f ^ i a MlfJ^PCT ,f|tfr*M4 Aaa^aj^s. devel­

oped by Barzyf will be ej#l$ya& in this study, fDis device 

provlojed a raliabls atâ isasMKttt of fljsjUEwHjpsu&d li^ht tafesa* 

sity required to produce and sustain the negative after­

image phaaoaaaon* The tew TBMBtfitoE tf$Wti&mm IBmtiMF 

used throughout the follewAnig chapters denotes the point or 
aone where la&s of the Iwag© occurs as a function of the 
particular type of field lllumlaaties. intensity! and the 

<»i*iwii'ini.iiiwwM*Mw*«*.i<ii^,w)tti <** a^*um>#$ 
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term "inhibition score'* used throughout the following chap-

tors denotes the algebraic sum of increments of the six 

trials using Trial 1 score as the basal score. The inhibi­

tion score will be interpreted && a measure of retine-corti­

cal inhibition* 

3!he criterion, for intra cranial pathology will be 

either po&i';ive diagnosis by a neurologist or previous has-

pitiliaatioa for a neurological condlbion. Chi a population 

will be referred to as *OK&BA1OS" in the following chapters. 

Tha population of Barxgr w i n constitute the comparison. 

Group, referred to as "'nonMWganics" in this paper* 

•~he problem is stated in vhe form oc the null hypo-

thesis: there will be ao significant differences between the 

organicc and nonorganics mean inhibition scores as measured 

ky ^be Ht#»J&vs Aftor^Uwga, •Thre.sholci Apparatus. 

23 Ibid*. p# 3^>7* 
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roSHimSTPAL DSSIffll 

W . s chapter will be devoted to the reporting of 

the experimental design* The Sections are divided la the 

following manners Section 1 contains a brief description 

of the Negative After-image Threshold Apparatus* Section 2 

describes the sample papulations and the criterion for In­

clusion of subjects. Section 3 states the experimental 

procedures, which lacladas the administration and technique 

for scoring* Section 4 reports on the technicues for data 

evaluation, including statistical formulas employed* 

1 - The He^ative iffier-Ima^a Threshold Appar^^.is. 

Although a detailed description of the Negative 

After-image Threshold Apparatus has been reported by larry» 

the assent is! components will be reviewed. This device Is 

designed in such a way that the Subjects are capable of 

sustaining the negative after-image in the complementary 

color of the original stimulus color without perceiving 

the original stimulus* 

'She device consists of a control cabinet which con­

tains the measuring and regulating instruments and a saeond 
nmmmmmum* mu*wrimum«mimmmm\ \M\mtmmmnmtmm 

1 Si l l ier r. Barry, An Investigation or Relation*-
ahlps Between Intraversion-f&rftravergion and the Negative 
jftar-laage"jteeehelft* unn^blXshed doctoral dissertation, 
tfeiwr&Tby of Ottawa, !}ol , > r^-JG. 

file:///M/mtmmmnmtmm
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cabinet whlah houses the stimulus system* The stimulus is 

a red light, intermittently obscured from the Subjects 

vision by a rotating dice with two 15 degree pie cuts at 

opposite ends of the diameter* The disc is assembled from 

three leaves, two painted white and the other painted black* 

'Phis leaf arrangement permits variation of the white-black 

ratio of the pie arc. ?i?he disc la rotated at 120 revolutions 

par minute by a synchronous motor* The face of the disc is 

illumed by two 40 watt bulbs* ?he intensity of the stimulus 

and disc lights is read by mieroammeters located on the con­

trol cabinet. The Intensity of the lights is controlled by 

means of separate variacs in the control cabinet. The stim­

ulus li3hi; is kept constant during the testixv: session while 

the disc illumination is decreased at a constant rate by a 

motor driven variac. Gomponsatien f ron bulb aging is ob­

tained by reducing fehe initial intensity belosr the maxiiaam 

meter range. A constant voltage transformer protects the 

motors and lights against fluctuations in house flow. 

2 - The Tarnle Populations. 

The clinical sample consisted of forty-four males. 

IMrty-six of these were admissions for diagnosis of possi­

ble intra cranial pathology at the Neurological iard, Ottawa 

Genera! Hospital, Ottawa, Ontario, tsix others were patients 

at the Department of Veterans Affairs Hospital, ottawaf 
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Ontario. One was s client at the University of Ottawa 

Guidance Canter, Ottawa, Ontario. The final subject was 

taken from the sample of Barry.2 The non-organic sample 

consisted of seventy-two males employed by Baraqr5 ia his 

study* 

Of the thirty-six admissions to the Ottawa General 

Hospital neurological Ward that were tested, twenty-nine 

were deleted because m positive evidence was found to sub­

stantiate the presence of intra cranial pathology* fhe re­

maining seven of this sample met the criterion for Inclusion 

ia the organic group* Along with the other eight, from the 

places stated, who also met the criterion for intra cranial 

pathology, the total organic group numbered fifteen. These 

fifteen orgonics received the following diagnoses s four 

Ifcmtington's Chorea| three %ileptics{ two Cerebral Aneurisms; 

two Cortical Atrophyei one Cerebral Paresis; one Cerebral 

Meningitis$ one Cerebral Palsy* and one Parkinson's Disease 

with pyramidal atrophy. 

The Subjects of both samples were free from drugs 

far at least twenty-four hours prior to the testing situa­

tion. Shis insiatenco on freedom from drag effect was dic­

tated from the studies previously discussed. Color blind­

ness was ruled out on the basis of being able to report the 

2 Ibid. t p* 36. 

5 ibldL.. p # 5&-J7, 
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proper color of the negative after-image* 
rfhe mean age of the organic group was 40*6 years 

with a range from 24 to 59 years* The non-organlc's ages 

ranged from 24 to 47 years with a mean age of 33*6 years. 

3 - *a* Krperlmental Procedures. 

(She experimental procedures to be described in this 

section were the same Barry* applied in hie study* 

A frlWlfty* *QW*PWR Wm***ftW *BWffft%W was in­

stalled on a bench thirty inches high in a darkened room, 

$hc Subject was then seated in front of the stimulus cabinet* 

fhe distance of the viewing port from the eyes of the Sub­

ject was twelve inches measured by a tape attached to the 

cabinet* A three minute dark adaptation period was given 

each Subject* 

The Subjects ware Instructed in the following mannert 

"ThlB Is a special test for color vision* During the test 

try hard not to move your head or your body. What is more 

important, try hard not to blink your eyes* When you look 

into this hole you will see a colored circle*" The disc 

switch is turned to OK* She operator pauses for a moment 

to allow the motor to operate at maximal capacity before 

any ether switches are initiated* She stimulus and disc 

lights are aizailtaneously brought into use by pressing 

4 Ibid*, p* 3v*43*. 
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their ON switches. Tt@ intensity of the disc light was 

pro-set at 90 on the varies dial, which corresponds to 800 

microamperes on the light meter. tt#hat color is it**? The 

Sabjeet cannot see the color of the primary stimulus and 

reports this color as green, blue or turcuoice* "Very 

good." She operator plaaes the light switches into the OFF 

position* "How you are to gase at the center dot in the 

green Cor blue eta.) eirale* Alias green color may fade or 

reappear, or it may get darker until it completely disap­

pears* Before we begin the test, we will show you how this 

happens." A trial test is begun* The disc light turn dawn 

is initiated by pressing the OH switch for the varies9s 

servo tsotor* Ho readier are taken daring this trial. *?ell 

me when the green color is all gone.'* Has illuninatlon ±r. 

allowed to decrease to its lowest level and then the light 

switches are placed iato the OFJ? position. She disc illu-

aiaatioa Is reset to 90 on the variae dial. l*he opei'ator 

may question the Babjeet or answer cuestlons " ' clarify the 

nature of the phenomenon* 'Then the operator decides that 

the Subject understands the procedure, he continues, trJow 

we can begin the test. Xou are to gaze at the center dot 

In the green eirale* Yeu are to press this button (at this 

point the Tubject is headed the push button OPF switch) ar 

soon aa you are no longer able to sec any x the green color. 

The green color may fade or reappear, or it may ge<; darker. 
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as you have seen, but, you are to press the button as soon 

as you feel that the green is all gone. Steady"? The oper­

ator places the stimulus and disc illumination lights to 

the cm position* As the Subject persists in his perception 

of the after-image, the servo motored variac lowers the 

mlcroammeter,s range, fh® point of after-ima&e disappearance 

is always read from the meter In the lowest appropriate 

range. As soon as the Subject presses the 0?? switch, the 

operator takes the visual reading of the meter; places the 

stimulus light In the OFF position; sets the mlcroammeter 

ranco switch to SHOOTi returns the disc light intensity to 

its Initial level of brightness; engages the stiisailus and 

disc illumination light switches to th© OIT position; and 

repeats the testing, lecordlngs of the reading are made 

at this time. 

Each subject is given six trials which constitutes 

one testing session, followed by a three minute rest to 

allow for the dissipation of visual satiation, and then 

niven another six trials. She instructions of the re-test 

include the last few words of the previous Instruction. 

''How w© can begin again* Tou are to gase at the center dot 

In the green circle. Tou are to press the button as soon 

as you are no longer able to se$ any of th© #reea color. 

The green color may fad© or reappear, or it say get darker 

as you have seen, but, you are to press the button as soon 
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as you feel that the green color Is all i;:on©." 

Wie readiiigs were then converted ffcon microamperes 

to footcandles in order to miuimlase random fluctuations In 

the looter .^asureKsextK*. and to obtain maxLmn linearity from 

':-'•'-} extended meter range* 'Bte teehniaue for obtaining the 

conversion data and the conversion tab:o for changing micro­

ampere readinsE are found in the work by Barry.J 

4 - 'techniques fear Beta evaluation* 

fhe raw data obtained from a six trial test-retest 

on fifteen arganias were analysed In the following manneri 

test-retest reliability of the raw trial scores in foot-

candles; test-j&etest reliability of the inhibition scores; 

statistical significance of the increment bet-ween trie! one 

and trial six, interpreted as cortical inhibition; statisti­

cal analysts on the signifieaase of meana and. standard devi­

ations for each trial en teaWretestf and an Investigation 

of the passible difference between the organic* and non­

organics basal (fri&l 1) and inhibition snores, 

A measure of reliability waa obtained hy correlating 

the Subject's raw footcaadle score for the initial beating 

aessien with his cojwpespondln^ raw feotsan&le aeore for the 

fine! testing session, The reliability of t'>© i inhibition 

scores of both teat in*; sessions v;nr al^o ©a I. i--a Led. 

5 M i l p« 45-46* 
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She fonaula oaed was the Pearson product moment 

coefficient of correlationi 

A statistieal test between the mean increments of 

Trials one and six for both sessions was undertaken* If 

the rise between the first and last scores could be attri­

buted to chance fluctuations, the application of the inhibi­

tion theory would be inadvisable. Initially, an ever-all 

test of independence for eerrelated variances was undertaken 

using the following formula t9 

where <ra * i CX- *&• 
N 

A % test for independence for correlated variances 

was applied to the six trials of both sessions in order to 

investigate the possibility of combining the separate curves 

into one* 

If the t ratios were significant at the *01 level, 

this test waa followed by a £ test for oerralated groups 

on the difference of means and standard deviations of both 

6 Ojttiaa McHemar, Zz2&£l2ZM&lkMM,m K«* Tork, 
filey, 1935* P* ^*** 
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t e s t i ng sess ions , employing the fonaola* 

where <rD - / a„ *- crw
a- ^n... cw«y, 

and So • /TjTj— 

wfcereff0o. ~- ./<£.*. ^ "Ait,* ^ ( r ^ 

. ,- - °~ 
and <V - -• 

y a w 

The F test of independence for uncorrelated variances 

was used to coasgare th® six trial scores and inhibition 

scores of the organic and noa-erganie groups to determine 

whether any over-all differences existed between the two 

groups. 'JEhe forsiula employed was* 

F - - £ ^ _ 

Tt&s t e s t was followed by a t t e s t for uncorrelated 

groups on the mean m& standard deviations of combined scores 

of organics and two sessions of th© noa-organics for the 

s ix t r i a l s and inh ib i t i on scores . 
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H';nULT3 MED DISGUSSOT 

This chapter wil l be devoted to the reporting of 

the experimental r e su l t s , a discussion of these resul ts and 

the i r possible Implications, Sb* sections are divided i n ' 

the following manner i Section 1 presents the r e l i a b i l i t y 

coefficients of the, locative, After-Ima^e ffiireshold Apparatus; 

t e s t raw scores for s ix t r i a l s and Inhibition scores, and 

the tables of data of the J| t e s t employed* Section 2 pre­

sents th© eatimatlem of the inhibition score's s t a t i s t i c a l 

significance. Section 3 presents the combined resul t s of 

organise for the test ing sessions and compares them with 

the resul ts of the nonorganics* Section 4 contains the 

discussion of the resul ts of the r e l i ab i l i t y and val id i ty 

°£ tfe® negative Af ter~X.mape fhresho37d. tgeat* f inal ly , the 

resul ts are discussed with reference to the theory of cor t i ­

cal inhibition* 

1 - fhe Heliability of the 
locative After^Ifflaffl threshold £est. 

Sest-zvtest rel iabil i ty coefficients were calculated 
l 

on raw scores for the sample of thirteen organics on each 
of the six trials and inhibition scores on the initial and 

1 Two omaaies could not be retested* One became 
111 and the other had an appointment in another department* 
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fins! testing sessions* The coefficients of the six trials 

ranged from .473 to *832, with an average correlation of 

.705, significant at the .01 level* The method used was 

to convert the coefficients to Fischerfs 35 scores, average 

ahem and reconvert the mean a, score back to a coefficient 

of correlation* Specific coefficients for the six trials 

and inhibition scores are found in fable I on the following 

page* 

A £ test of independence for correlated variances 

was calculated to determine whether an average performance 

curve could be derived* 'Trial 3 had a significant £ ratio 

at the «01 level and frlal 4 at the *05 level* Table 1 

pre scuta this data* 

This test was followed by a t test for correlated 

group* on the difference of means and standard deviations to 

isolate the factors that effected the differentia! variability 

of the two sessions on Trial 3 and Trial 4* The mean raw 

scores of Trial 3 and Trial 4 on the two testing sessions 

were not found to be slipsificantly different. The standard 

deviations of Trial 3 were found to be significantly differ** 

ent at the .05 level* This data in presented in Table II, 

page 26. 

2 J. I-* Quilford, Fundarjontal JtaUsties in Psychology 
and Education, Sew Tork, lg®aw^£ll» 195&, p* 3*#* 
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m. Table I.~ 

Bata for t Test Between Correlated Variances on Negative 
After-Imaie. .Threshold^ law Scores and Inhibition Scores. 

8al3* 
ssssssssr 

Trial Session 2 r- t Slgnif< 

3 

I n i t i a l 
Sinai 

I n i t i a l 
JKinal 

Initial 
Final 

Initial 
Slaal 

Initial 
Final 

Initial 
Fins! 

T*~%tA I n i t i a l I n M * final 

5 

1000.31 
1293*37 

2830*77 
5411*0') 

6104*31 
23988.92 

13807.08 
37140.31 

20211.23 
28325*23 

30380.31 
46632.00 

26204*62 
36287.69 

83.36 
107.78 

235*10 
430.92 

308.69 
1999*08 

1133*39 
3093*03 
1684.27 
2360*44 

2331*69 
3387.6? 

2183.73 
3323.97 

.796 

.832 

.623 

.647 

.473 

.671 

.612 

• 700 

1.953 

3.123 

2.249 

.639 

.969 

.216 

— 

— 

.01 

.05 

— 

— 

ln [ u 
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Table 11.-
Bata for t ̂ ests of the Mfference of r̂ eans and Standard 
Deviations of Segative After-image Threshold Raw Scores on 
Tea Sessions for Two Trials* "B«3LJ* 

ssssaxsseixssstaistaBssiix.-iaiwas^^ 

Uriel Stat* Initial final Mff. o~, +. signif. 
feat $eat a * 

i» vi+a&tmmmm* 

M 
<r 
JL 
s?o 

28*7? 48#92 
21.669 42.958 

6.255 12.401 
4*250 8*425 

.623 

20.15 
21*289 

9,882 2.039 
7*827 2.720 .05 

K 40*p8 55*77 15*39 11*732 1.306 — 
«y 32.509 53**50 20.861 9.725 2.145 — 

4 flu 9*^08 15*430 
3; 6.591 10,482 
*12 - W 
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?lth the exception of £rlal 3, which had a signifi­

cant difference between standard deviations at the ,'?5 level, 

all other comparisons did not differ significantly. This 

one deviation was not considered fundasentnl enough to re­

strict the cosMnatlon of the two testing sessions into one 

average performance curve, and the two 8abjests not included 

In that data were added making the total nusfber in the group 

fifteen* 

2 - Significance of Inhibition Score* 

As previously stated, the Inhibition score denotes 

the algebraic sum of S.nerejaaats of the six trials using the 

score of frlal 1 as the basal score. This score can also 

be obtained by subtracting the score of £rial 1 from the 

score of Erial 6, If the rise between the first and last 

scores could be attributed to chance fluctuations, the appli­

cation of the inhibition theory to this data would be inad­

visable. 

fhe t test of independence for correlated groups 

was applied to the difference between Trial 1 score and 

l?rial 6 score. A siginfleant t ratio was found at the .01 

level. 1?able III on the following page contains this data* 

fhis test was followed by a t test of differences 

for correlated groups on the mean and standard deviation 

differences, and they were found to be significantly 



JffiSSOLTG ASH) DISCUSSION 28 

«able III.* 

Cata for t Test* of Correlated Variances on flcftatlve 
^ef-IfaM, l|hre,|htiM

 (g*f>lx&£ ^ s £ Jessica Saw ncores 
Between Trial one and ttslal Six* H*15. 

Trial i(X~U)2 *F *12 % Signif* 

m" m'iWl*<l|g(pi 

1 1096,43 78.32 
,574 11*639 *0\ 

6 32879*83 23*6.56 
rrTrf—*rm:?"-rrTXsr*i?*mr»'r-r v,r,trrs^T-r.mr.TTr" -- ---«—^SS.SK^^SS.^X- ^..^usissassagy?'* i7nrsiSTffi27rB3S 
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different at .01 level* Thus, the score rise observed 

was not attributed to chance fluctuations* labia IV on the 

following page presents this data* 

5 — Comparison of Organic© and lon-Organics* 

The F test of independence for uncorrelated variances 

was applied to the oonbined scores of the organic group and 

the two testing sessions of the non-organic group* The 

scores of the two testing sessions of the noa-organic group 

were not combined due to fundamental difference in the 

variability between the two sessions*^ Trial 1 was the only 

non-significant ratio* All others were significant at the 

•01 level, fable V oa page 31 and fable VI on page 32 

present this data* 

The t test for uncorrelated differences of means 

and standard deviations was calculated on Trials 2 through 

6 and Inhibition scores* All man and standard deviation dif­

ferences between the organic group combined raw scores and 

both testing session raw scores of the non-organic group were 

significantly different at the *01 level, except the taaan 

differences of ̂ rial 3* both testing sessions, and the standard 

deviation difference of Trial 2, second testing session, which 

were sigaifleantly different at th® *05 level. This data la 

presented in Table VII, page 33 said Table VIII on page 34. 
W W W W W W W"*""*"^«—ll*W»*J^*i*»**«M'•••*'• *iin.nftini*WW 

3 Barry, op* ait*, p*5® 
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Table IV«~ 

Data for t Tests of the Mfference of Means and standard 
Bevlatlone on ^efla-
Seecion &aw -cores' 
Bevlatlone on TTefgttlve After-Iaaite '"Threshold Oonbined Test 
"" • • - - ^ s ^ ' l i i i t ' M a l Onewwl Trial "ix« H«15. 

ranwr-rft inTsmirmmmnmtii mnuii 

.at» sKrial l J?jfial 6 Dlff. o~d k t cignif« 

!A Lr.^7 78.C ";?.4Q l'L.356 5. ' ? : .01 

o -*5i*> 46*819 3-i«26J <i . i^ 4.C,> ^01 

C«_ 2.233 1C512 

O-̂  1*561 8*348 

*U! .574 
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v.-
Bata for J? -rent oZ Unoosrelatea Variances oa negative 

?r-I%age Threshold Oosfcined Session Saw Trial and"" 
on" scores or Organic© and Session One Raw Trial 

and Coislbined Inhibition Scores of Hon-Orgaaics* 
OBTSSBSSEKWS gacaaawsT»!f«aa tmsajBttasx&a 

Trial Group 1 * (3W 

4 

6 

Organic 15 
Hon Organic 72 
Organic 15 
Hoa-Or^anic 72 
Organic 15 
Son-Organic 72 
Organic 15 
Hoa-Organlc 72 
Organic 15 
Kon-Orfanie 72 
Organic 15 
non-Organic 72 

rviM Organic Imx* Hon-Organic 
15 
72 

1096.4; 
3029* 

4421*83 
5234.50 

12205*83 
6826*00 

21849*93 
7865.99 

19144.10 
8029*28 

52879.33 
9429*69 

25597*10 
4019*63 

vszxaxpxjas^sso^sxsfxs. ssasessweswai 

a 2 F Sigttlf* 

78*32 
42*67 

315*85 
73*72 

871*85 
96,14 

1560.71 
110.79 

1367.44 
113*09 

2348*56 
132*81 

1826*36 
56*61 

1*835 

4.284 

9*261 

14*08? 

r?.092 

17.684 

32.262 

— 

•01 

.01 

. 0 1 

. 01 

. 01 

•01 
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Table VI.-
Data for £ Test* of Uncorrelated Variances on negative 
After-Inaj^e Threshold Combined lesion Raw Trial Scores 
of Organics and Session Two Haw Trial Seoree of Hon-

1 

2 

3 

4 

5 

6 

ssrsrs 

Trial Group 
sazr-r; 

H 

Organic 15 
Non-Organic 72 

Organic 15 
Non-Organic ?2 

Organic 15 
Hon-Or^ealc 72 

Organic 15 
Son-Organic 72 

Organic 15 
Kon-Orpmio 72 
Organic 15 
Hon-Organic 72 

i(z~4y &- nifpif* 

1096.43 78*32 , w _ 
49°2.92 69.3* * y 

4*121.83 315.85 « ? 8c 01 

6826.00 96*14 •̂*-°5> *^x 

12205.83 871.85 6 ^a 0 1 
10099*22 142.24 b,1Z9 #gi 

21849.93 1560.71 0 fiv> m 

11506*99 162*0? }*&5U *Ui 

19144*10 1367.44 fi ft*» n1 

14627,78 206.03 b , b^ *Ui 

32879*83 2348.56 ^ 074 01 

13810.61 194.52 1 - 2 » u ^ 'Ui 



BOTLT8 AND BIBOUSHION 33 

m VII.-

Data for i Tests of the Difference of leans and standard 
Deviations on Negative Affier-Iaaae Threshold Combined 

da! and' Y ''J" *~~ ~* Session Haw Trial ana 'inhibition scores of Organics and 
Session One Raw Trial and Ooabi&ed Inhibition Scores of 
Non-Organics. 

Trial Stat. Organic Woa-Qrg, 
Ba05 Wm?2 

mtt, °d 

H 
0*" 

15*27 
8,550 

9*50 
6*48? 

5*77 
1.24$ 

11*99 
8*527 
1*012 
.711 

3A*34 
8.643 

4,698 
3*215 

5.052 .01 
2.688 .01 

e-
*1*33 
28*526 
7*622 
5*206 

14,00 
9.737 
1.156 

27*33 
18.789 

11*450 
5.269 

2.587 .05 
5.566 .01 

e* 
C". 

38*166 
10*199 
6*968 

14*26 
10,451 
1*240 
• 8?8 

37.01 
27.715 

10*274 
7*025 

3*602 .01 
5.946 .01 

5 o-
0-

61.90 
39*725 
9.547 
6.523 

15»69 
10.560 
1.255 
.880 

46*21 
25*165 

9.629 
6*582 

4.799 .01 
5*823 .01 

6 

78*6? 
46*819 
12*512 
3.548 

16.43 

1*358 
.954 

62.24 12.585 4.946 *0X 
35*375 8.601 4.113 .01 

Inhl. o~ 

63*40 
41*30* 
11*03 
7.542 

7.16 
7.472 
• &87 
.620 

56*24 11.705 5.078 .01 
33.837 7*561 4,475 .01 

-'««««*Bi*3»»-Mg»«w«e*-J5«j.se. ssstt-^aat 
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Table VITI.-

Data for £ Test of th© Difference of »eans and Standard 
Deviations on geggatiye After-ImffQ Threshold Coa&lned 
Session Haw TrTainSctoses of Organles and Session Two Haw 
Tr ia l Scores of Non-Organlee* 

Tr i a l S t a t . Organic lon-Org* Biff. o-* t 
Wasx5 W«?2 

4 

M 
or 

M 
0" 

*5 

o-
0" 

a 
o 

H 
0~ 
0" 

15*27 
:%550 

26*33 
17.170 

4*588 
3.135 

41.33 
28*526 

7*622 
5*206 

51.27 
38.166 
10.199 

6,968 

61,90 
35.725 

9.54? 
6,525 

78*67 
46*819 
12.512 
8*548 

11.01 
8,269 
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4 «* Mscussion of the Results* 

The discussion of the resu l t s i s divided into 

three subsections* ^ibseetdoa A t r ea t s the r e l i ab i l i t y and 

va l id i ty of the Ke*ff*tlvs After-Ima^e Threshold, t e s t as a 

mnmr* of cort ical inhibition, eubsectlcn B coi^aree the 

resul t s of o»tattie» miA non-orfranics with reference to the 

theories of Inhibit ion, flubseetion C presents the Taaaary 

and Oonclusiene with sow© sugmsvlone for further resesttch* 

\ - Sel iabi l i iy and Validity 
of the IferntiveAftor-TM^ Threahcid Test. 

The r e l i ab i l i t y coefficients reported in I'his chapter 

de: .onstrated s tab i l i ty In the reporting: o.c ti-c neta::ive 

aftar-iaage via so tor response* The average coefficient 

of correlation found was *705§ significant at th© .01 level* 

i r i o r to uestinu, conaldex^able v a r i a b i l i s -aae anticipated 

because of the possible difficulty organise would confront 

in visual-iaotor tasks* In the l ight of the obtained coeffi-

eemt or correlation and the consistency between testing 

sessions» the apparatus and procedures employed are recoia-

aanded with t h i s type of group* 

The finding that the inhibit ion score '.algebraic 

mm of Increments of the t r i a l scores usin^ Trial 1 as the 

baas! score) could not be attaeibuted to chance fluctustloas 

supports the val id i ty of the device as a measure of 
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retino-cortica! inhibition, //hen Larry discussed th© 

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 in relation to the significant rise 

in the organic group. 

Barry*7 observed that when learning seemed evident) 

the curve was a declining one, thus giving the impression 

of an increase in after-image awareness. If judgment diffi­

culty was also taken into consideration a siniilar curve iras 

anticipated. The sharp rising curve obtained from the 

organic3 seemed to reduce the possibilities that these fac­

tors played an important role. 

If there had been a loss in digital reaction time, 

as would be expected from an organic group, the curve would 

also have been depressed to some extent. 

Set or expectancy errors did not appear to be oper­

ative. This possibility was ruled out on the basis that 

there was a consistent return to the basal 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. 62-63. 

5 Ibid., p. 62. 
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B - Coiroarlson of Organic® and fton-Orgaales 
and Relation to Theories of Cortical Inhibition* 

The null hypothesis that "there will be no signifi­

cant differences between the organic s and nen-orgaales mean 

inhibitioa scores as measured by the He^ative After-Iaa*?e 

Threshold Apparatus" was rejected. 

IBHspleying the explanation that the ffeaative After* 

Image Threshold measurements are measures of retlno-cortlcal 

inhibition, the results of this Investigation support the 

theory that intra cranial pathology effects a rise la 

cortical inhibition, 

The staiifleant differences found between the 

organlcs and noa-organics m a n inhibition scores lend sup­

port to the findings of Baviov® that an area of the cortex 

that was pathological would exert some influence on the 

rest of the cortex. 

The reactive Inhibition concept of Hull" seeias to 

apply here, but only to the results of an increased rise in 

threshold incremente within the group. His concept does 

not seen to explain the significant differences between the 

groups* Further, the concept need not be restricted to 

msele complexes but may be extended to include cortical 

6 Vide, Study, Section 1, p* 1-2. 

7 Tide, Study, Section 1, p. 5. 
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The explanations of Klein and Krech9 appear to be 

applicable to these results but only to a limited degree* 

Their statements oa neural activity would explain the eig-

nifiaaat rise in thresholds of the six trials, but not the 

differences between the two groups* Their assujaption that 

the over-all state of the cortest helps to determine the "\ 

base! value of cortical conductivity and the degree of drop 

possible was not upheld* Ho significant differences were 

found between the basal scores of the or*$anics and non-

organics. 

C - SuEciary miA Conclusions* 

This dissertation reported on an investigation of 

the possible relationship between intra crania! pathology 

and after-iiaage sensitivity as Treasured by the Negative 

Aftrer-Iiaa/?e Threshold test. The algebraic sum of increments 

for the six trials, using Trial 1 as the basal score, was 

Interpreted as retlao-cortical Inhibition in the visual so­

dality* 

The literature showing the development of the corti­

cal Inhibition theory was presented* Studies that utilised 
mmmufmm **iu*»».—m » —wn* mnummm 

B MM* Study, Section 1, p . 3-4. 

9 yidff, Study, Section 1, p. 5-6. 
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after-lnage measures with iafesa crania! pathology and drugs 

were also presented* The instrument, procedures and data 

analysis were presented, Tesb-retest reliability was ex­

pressed and the validity of the inatruaent as a weaeure of 

retino-cortical inhibition waa discussed* 

^splaying t tests of sigaif ioanoey the diXfereaeea 

ef the mean and standard deviation test scores were inves­

tigated utilising the hypothesis that "there will be no 

significant differences between the organic* and non-organlcs 

aean inhibition scores as measured by the negative After-

fraqCT, „ffijffiftf)|Pl4 tefff^lW* * • ^aXl hypothesis was rejected. 
—L/wFtit̂ jt w.^.^iww**i'**MfcWf w * — J J ' M ^ ^ ' ' '*" w^ *̂̂ e^ j*Kjp*wae^^a**j îFftwww*p '^••^p as*** **^*WI^(^^^^.^^HBB^2J^— f̂cwp 

cortically influenced and that pathology of one area ef the 

cortex can effect the functioning of the visual cortex* 

future research should first validate these findings* 

Studies with drugs should be done to determine their effect 

upon threshold readings of orgaalcs because it la sei&stlises 

impossible to acquire a population ef this type that is set 

under souse fora of medication. 

Investigations should attempt to test specific types 

of organios to determine If any differential effect can be 

found between the categories* Work in this area aey give 

more Insight into the nature of the effect taking place 

intra cortically* 
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