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INTRODUCTION

The stature and scope of modern Psychology has
Justified s certain amiable distantiation from the earlier
patronage of the blological sclences; neverinelesa a pro-
found and essential interest remains in the blological
determinants of human behavior and personality. Suech an
interest 1s shared by educators and theraplsts alike. The
nature and knowledge of the human developmental process has
long prompted investigations of the individual differences
in learning. The word learning itself seems a pitifully
inadequsate symbol for such & multidimensional and problem-
atic process of change and becoming. As great as the need
for identification of individual differences in learning
sbility 1s the need for adequate didasctic formulae, in both
the pedagogic and therapeutic instances, VWithout an under-
standing of the blological boundaries of the human learn-
ing mechanisms, which set not only the limits of change-
ability but dictate the methodologles for successful
learning stimull, a useful intervention in learning
anomalies 1s difficult to visuallze.

Investigations into the psychoblology of learning
and personality have taken s dominant position in modern
psychological resesrch. One exsmple of this research inter-

eat may be seen in the Investigations of reactive cortlcal



INTRODUCTION viil

inhibition as a factor in the development of introverted

or extraverted personality traits, by H.J. Eysanckl. He
has postulated that the qualitative differences in learn-
ing, especially sarly social learning, are partly due the
degree of constitutional cortical resistance to stimulation.
Thus the type of learning, linked to the type of central
neurological make-up, would dispose the individual to
either the introverted or extraverted pole of this person-
ality dimension.

Both Eysenck and his contemporaries have tested
these postulates, employing for the most part, measures of
reactive inhibition in perirheral muscle functions. The
contradictory and confusing findings may stem from the
nature of the measurements, in that reripheral functions
are generally viectimized by obtuse and uncontrollable
variasbles, distinct from the cortical contribution. In
addition, many of these studies have faliled to report the
reliabilities of their testing techniques.

This dissertation reports on a further study which
attempts to evaluste the Eysenck theory of introversion-
extravers‘on, through measurements of the after-image
phenomenon. An instrument 1s designed and applied which

produces a sustained negative after-image, and measures

1 H.J. Bysenck, Dimensions of "ersonality, London,
Kegan Paul, 1947, x1-308p.
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the intensity of ground 1llumination required to maintain

the phenomenon, thus presuming to assess the degree of
cortlical acre--1bility or cortical reluctance present. In
measuring this visual phenomenon, it has the advantage of
tapping a psychoneurological functlion presumably more inti-
mate with the cortical economy than muscle complex actlvity.
It has the additional advantage of requiring little train-
ing for the Subject, hence could be administered to children,
mental deficients, or psychotlcs; moreover it 1s considered
free from past lesrning and voluntary control.

Measurements of introversion-extraversion, in a
sample of normal individuals, using an inventory acceptable
to Eysenck as 1dentifying his concept of the personslity
types was testsd for correlations with measurements from
the negative after-imasge threshold apparatus.

The thesis 1z divided into three chapters. Chapter
one presents the Eysenck theory together with a review of
the literature on this theory and on after-image research
with personality variables. Chapter two is devoted to the
experimental design, including descriptions of the apparatus,
the samplc population, the psychologlecal tool, the experi-
mental procedures and techniques Tor data evaluation.
Chapter three presents the results of the investigation, a
discussion of these results, and some suggestions for future

ressarch,



CHAPTER I

CORTICAL INHIBITION AND THE NEGATIVE
AFTER-IMAGE THRFSHOLD

This chapter reports Eysenck's paychoneurological
theory of the introveraion~extraversion personality dimen-
sion, and pertinent research on reactive inhibition, and
on the after-image phenomenon. Section 1 deals specific-
a&lly with this theory and relasted econtemporary research.
Sectlon 2 presents more recent investigations on the same
problem, and Section 3 reports on the few studies investi-
gating the possible personality correlates of the after-

image phenomenon.
1. The Eysenck Theory and Helated Studiss.

Eysenekl has interpreted his introversion-extra-
version continuum? as resulting from a hereditary cortical
predisposition which inhibits the response process to
succegsive stimulation. Early learning and conditioning
are understood as effective in inverse proportion to the
degree of such cortical inhibition, disposing the indivi-

dual either to the introverted or extraverted half of the

1 H.J. Eysenck, "Cortical Inhibition, Figural After-
Effect , and Theory of versonality”, in Journal of Abnormal
and Soclal Psyehology, Vol. 51, No. 1, July 1955, p. 94=I06.

2 memcmem—— » Dimensions of “ersonality, London,
Kegan Paul, 1947, x1-308 p.
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dimension by limiting conditionebility, hence social~-
ization and related learning.

Whenever any stimulus response connection iz made
in an organism (excitation) there also occurs
simultaneously & reaction in the nervous struct-
ures medisting this connection which opposes 1ts
recurrence,

Human beings differ with respect to the speed
with which reactive inhlibition is produced, the
strength of reactive lnhlibition, and the speed
with which reactive inhibition 1s dissipated,
Individuals in vwhom reactive inhibition is gener-
ated quickly, in whom strong reactive inhibition
is generated, and in whom reactive inhibition is
dissipated slowly are thereby predisposed to
develop extraverted patterns of behavior, and to
develop hysterical disorders in cases of neurotiec
breakdown; conversely, individuals in vhom resct-
ive innibition is generated slowly, in whom weal
reactive inhibition is generated, and in whom
reactive inhibition 1s dissipated quieckly, are
thereby predisposed to develop introverted
patterns of bshavior, and to develop dysghymic
disorders in cases of neurotie breskdown~,

Within the confines of the same theory, ﬁysenckh
understands the hysteric and the psychopath as being at
the extreme in the extravert range, with the dysthymic
(the anxiety neurotic, depressive necurotic and obsessive-
compulaive neurotic) at the extreme of the opposite pole.
The classical category, then, ia presumed a resultant of
neurotic increment superimposed upon the constitutional

continuunm,

3 Eysenck, Ibid., p. 96.
h Eyﬂ‘n@k, Ibld,, P 951
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Franks> has experimented with matched hysterics,
normals, and introverted neurotics, measuring their
conditionablility for eye-blink to puff of air, and has
obtained strong evidence that the introverted neurotics
conditioned more quieckly than the normals, and that the
normals conditioned more quickly than the hysterics.

Weleh and Kubis6 have lent some support to the
theory in finding, in like manner, that the dysthymica
conditioned more rapidly than the control groun.

Other researchers, though not specifically con-
cerned with the theory mentioned, have contributed
information related to inhibition which apoears to sup-
port the Eysenck stand. Hamilton7, in discussing the
Pavlovian concept of cortical inhibition, states that in-
hibition involves the whole ccrtex rather than svecific

inhibitor areas, and that learning ltself 1s facilitated

S C. Franks, "An Experimental Study of Condition-
ing as Related to Mental Abnormality", unpublished Doctor=
al dlasertation, University of London, 1954, quoted by
H.J. Eysenck, "Cortical Inhibition, Figural After-Effect,
and Theory of Personality", in Journal of Abnormal and
Social Psychology, Vol. 51, No. I, July 1955, p. 97.

6 Livingston Weleh and Joseph Kubis, "The Effect
of Anxiety on the Conditioning Rate and Stabllity of the
P.G.R.", 1n the Journal of Psychology, Vol. 23, First
Half, January 1947, p. G3-91.

7 Max Hamilton, “On the Nature of Inhibition in
the Cerebral Cortex", in Psychelogical Review, Vol. 59,
¥o. 1, Janusry 1952, p. 49<53.
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or inhibited by a generalized cortical function.

Werthel er and WertheimerS hypothesized that
variations in figural after-effects, both visual and kin-
esthetic, would show a positive correlation; that varia-
tion would remain parallel; that the size of the after-
elffects should correlate with metabolic efficlency, thus
implying a holistic cortical mechanism controlling satia-
tion. They claim that such hypotheses have been empliric-
ally substantiated, however, the reporting is obscure, and
the experimental group had been contaminated with the
inclusion of a schizophrenic sample.

Xlein and ﬁPuChg, in studying cortical conduct-
ivity in the brain injured, have contributed incidentally
but substantially to the inhibition theory:

And neural activity induces heightened
resistance within the area stimulated. The
current flow initiated by stimuletion of a defined
cortical ares results in heightened resistance
within that area to further electrical activity.
Should further stimulation occur, the resulting
pattern of electrical activity would, as a conse-
quence of this increased reasistance, be "dampened",
distorted, or rerocuted.

e + o the more stimulation the greater the drop
in cortical conductivity (within certain 1limits).

8 Michael Wertheirer, and Nancy wWertheimer, "A
Metabolie Interprstation of Individual Differences in
Pigural After-Effects”, in Psychological Review, Vol. 61,
%o. 4, July 1954, p. 279-280.

9 George S. Klein and David EKrech, "Cortical
Conductivity in the Brain Injured", in Journal of Person-
ality, Vol. 21, Ko. 1, September 1952, p. 110-1L7.
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However , we would postulate another factor which
contributes to the extent of the drop in cortiecal
conductivity: we would sssume that the over-all
state of the cortex helps to determine the Init-
ial or basal value of cortiial conductivity and
the degree of drop possibletV.

In sctuality, the population studied in the above
experiment were brain injured subjects, and the inhibition
was observed through a2 measure of kinesthetic figural
after-effects. The frequency and intensity of satiation
effects were significantly greater in the brain injured
than in the contrel group. In addition, the brein
injured subjects reached maximal satiation more quickly,
and remained in the satliated state longer. Though the
relationship between the performance of the brain injured
and the performance of hysterico-psychopaths 1s painfully
indirect and smacks of "begging the question”, never-
theless the results may imply e broad common denominator
underlying the acute inhibited brain state and the
chronie constitutional inhibition effecting the "devil
may care” attitudes of the extravert.

Kleinllalso used the negative after-image to
assess the degree of inhibition in the brain injured,

11 George S. Klein, "Studles of Duratlion of
Negative After-Image; Effect of Brain Injury", quoted by
Klein and Krech, "Cortical Conductivity in the Brain
Injured”, in Journal of Personality, Veol., 21, No. 1,
September 1952, p. l£Z.
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where persistence of the image as a function of stimulus
time marked the satistion taking place. The after-images
of the brain injured fell off significantly as compared
with the non-brain injured. He also found that the rate
of decrease in after-image duration upon repeated expos-
ures was more rapid in the brain injured.

Jafrel? conducted a similar experiment, using
kinegthetic figursl after-effects, with brain injured
subjects, with and without memory impairment, and his
findings contredicted the work of Klein and Krech pre-
viously mentioned. No significent differences in figural
after-effect satiastion were found between the control
group and the brain injured group, not even in that group
suffering from penetrating cerebral lesions. The contra-
dictory findings may have resulted from uncontrolled
typing. Future studles along these lines should anti-
cipate the possible influence of constitutional inhibi-
tion. Braln injured introverts may not perform differ-
ently from normal extraverts on tests of satiastion, hence
matching on this dimension may clarify the results of

similar resesarch.

12 Robert Jaffe, "Kinesthetic After-Effects
Following Cerebral Lealons", in American Journal of Paycho-
logy, Vel. 67, YNo. L, December 1954, p. 660-676.
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The actual physiological mechanisms underlying
reactive cortical inhibition are, as yet, unknown.
Eysenckl3 implicitly has incorporated some of the feat-
ures of the K8hler-Wellach satiation theorylt , but has
also upheld that the true physiological factors operative
remain only of secondary interest to the psychologist.

In attempting to explain the phenomenon of
figural after-effects, K8hler and Wallachl® concelvia tue
form displacement occuring as due to an increase in
polarizability in the specific projection area of the
occipital brain:

One is tempted to say that the prolonged
presence of an I-object lowers the conductivity of
the cortical area and adjacent regions. Actually,
the change appears to be mainly an increase in
polarizability of the tissue in question. . . If
the conductivity of the area ias lowered, the

intensity of a current whigh passes through this
area is at once decreasedi®,

13 H.J. Bysenck, "Corticel Inhibition, etec.", in
Journal of Abnormal and Social Psychology, Vol. 51, No. 1,
p. 9L-106.

1 Wolfgang K8hler and Hans Wallach, "Flgural
After-Effects" , in Proceedings of the Americen Philosoph-
ical Society, 88, 1 s Do - , quoted by John

auskopf, he Magnitude of Figural After-Effecis as a
Punction of Duration of Test Period", in American Journal
of Psychology, Vol. 67, No. L, December 155L, p. 684~690.

15 Idem, Op. clt., p. 684.
16 Idem, Op. cit., p. 684.
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Serious objectlions have been raised against this
theory. Osgood and Heyer17 objected to the nebulous
character of it, which depends on fleld changes unknown
contemporary neurology, and have contributed themselves
by explaining the phenomenon of such satiation through
established mechenisms.

Krauskopf alsc objected to the KBhler theory,
remarking , "If an increase in polarizability is the
dominant result of prolonged fixation, it should be ex-
pected then that when exposures of T-objeects are short,
their displacements should be smaller than with longer
exposures”la.

His experimentation discovered that the figural
after-effects decreased In magnitude as a funetion of the
length of the testing perilod, thus seemingly dlsproving
Ké8hler. Here again, the contradictory findlings may have
reaulted from a sampling bias, that 1s, a contamination

of the experimental group with an over-balance of

introverts.

17 C.E. Osgood, and A.W. Heyer, "A New Inter-
pretation of Figural After-EBffects", in Psychologicsal
Review, Vol. 59, No. 2, March 1952, p. 98-118.

18 John Krauskopf, "The Magnitude of Filgural
After-~Effects as 2 Function of Duration of Test Period”,
in the American Journal of Psychology, Vol. 67, Wo. 4,
December 1954, p. 6B4.

8
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Both the direct and indirect ressearch that can be

related to the Reactive Inhibition Theory is both in-

conclusive and overly Iinferential. Though the term theory
is warranted, many hypotheses yet to be tested are derived
from a qualitative analysis of the whole. Fysenckl9 hin-
self has extended problems as stated hypotheses, pre-
dominantly in the fleld of perceptual and motor response
measurements, to t.est the general assumption that reactive
cortical inhibltion contrilbutes significantly to the
development of introverted or extraverted personality
traits. Suggestions for phenomena likely to demonstrate
such cortical inhibition are exemplified by the following:
the Milller-Lyer illusion dissappearance rate in time; the
rate of reversals of perspective as a function of massed
practice; the degree of motor reminliscence as a function of
rest after massed practice; the duration of the negative
after~image as a functlion of stimulus time; all of these
measurements should demonstrate a peripheralization of
cortical inhibition if 1t i1s sufficiently universalized

in the cortex, and not restricted to specific corticopetal

or corticofugal projective functions.

19 Eysenck, Op. cit,, p. 103.



CORTICAL INHIBITION AND NRGATIVE AFTER-IMAGE THRESHOLD 10

2. Recent Research in Reactive Cortical Inhibition

Smith and Faygor20 investigated the relationship
between verbal satistion and introversion-extraversion,
employing distance in word-associations as the criterion
of satiation. The results showed that extraverted sub-
jects differed significantly in the number of statistic-
ally uncommon responseés from the introverted sample. The
test criterion of introverslon-extraversion was the second

order factor of the Sixteen Personality Factor Question-

naire.

%ysenck21 studied the amount of reminiscence in a
rotor pursult task as the mesasurement of reactive cortical
inhibition, hypotheaizing that extraverts, bullding up
more inhlbition during a motor performance, would show more
reminiscence (or recovery of motor precision) than would
introverts after a period of rest. The dichotomization of
the sample into the type extremes, at the psychological

level, was done by means of the Maudsley Personality

Inventory. His findings indicated a sigaificant correla-

tion of .29 between the extraversion scale and the first

20 Donald Smith and Alton Haygor, "Verbal Satiation
and Personality"”, in the Journal of Abnormal and Social

21 H.J. Bysenck, "Reminiscence, Drive, and Person-
ality Theory", in the Journal of Abnormal and Social Psycho-
logy, Vol. 53, No. 3, November 1556, p. 320-333.
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reminiscence score, but an insignificant correlation of .10
with a second testing. The lack of significance on the
second score was thought due to the addition of conditioned

inhibition slong with reactive inhibition. Conditioned in-

hibition, understood as a habit of not responding, rein-
forced by increments of resctive inhibition, does not
dissipate as quickly as the reactive variety, hence inter-
feres with the reliability of meassurements. In a personal
communication to Beckorzz. Eysenck mentions that one exact
replication and one replication using a different task had
given similar significant results.

Lynn€3 utilized both the Archimedes Spiral After-
Effect, and an Inverted Alphabet Printing task as measure-
ments showing the effect of satiation and reminiscence
respectively. 3Selecting Iintroverts and extraverts on the

basis of the Maudsley Personality Inventory, he Lypo-

thesized that there should be a negative correlation bet-
ween extraversion and the duration of the aspiral after-
effect; a tendency for extraverts to see progressively

leas of the after-effect with massed practice; that there

22 Wealey C. Becker, "Cortical Inhibltion and
Extraversion-Introversion", in the Journal of Abnormal
and Socisl Psychology, Vol. 61, Ne. 1, July 1960, p. 52.

23 R. Lynn, "Extraverslon, Reminiscence, and
Satiation Effects,” 1n the British Journal of Psychology,
Vol. 51, Part L, November 1960, p. 319-32L.
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should be a tendency for extraverts to recover in their
perception of the after-effect after a period of rest; a
negative correlation between duration of after-effect and
a measure of reminiscence in the inverted alphabet print-
ing task; a positive correlation between extraversion and
reminiscence; and finally a tendency for extraverts to
show more work decrement with massed practice on the in-
verted alphabet printing task. All but two hypotheses
investigated were confirmed with signifiecant correlations
from .41 to .43. ¥No significant correlation was obtained
between extraversion and recovery of after-effect, nor
between extraversion and reminiscence on the inverted
alphabet printing task. The author suggests that his
method of scoring reminiscence for both tasks may have
disguised the effecta.

Rayzh 28ls0o investigated the possible relationships

between introversion-extrsversion via the Maudsley Person-

ality Inventory and measures of motor reminiscence. He

further clarified the psychological criteria by intro-
ducing four categories: normal lntroverts, neurotic in-
troverts, normal extraverts, and neurotic extraverts.

While performance slope differences were statistically

24 Oakley 8. Ray, "Personality Factors in Motor
Learning and Reminiscence”, in the Journal of Abnormal and
%ggial Psychology, Vol. 59, No. 2, September 1959, p. 199~

*
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slgnificant between introverts and extraverts, indicating
that extraverts showed more reactive cortical inhibition,
no significant correlations were found between reminis-
cence scorez and any of the four scale categories.
Rechtachaffen25 studied reactive inhibition and
perceptual satiation via the inverted alphabet printing
task and classical figural after-effects, end introversion-
extraversion. His criterion of extraversion was the R

scale from Guilford's Inventory of Factors STDCR.

The results showed that the introversion-extra-
version (Rhathymia) scores were not signific-
antly correlated with either amount of visual
after-effect or Ir (Reactive Inhibition)
messures. Further, the amount of visual after-
effect was not significantly correlated with the
Ir measures. An additional analysia was made
comparing the 35 S's with the highest Rhathymia
scores (extraverts) with the 35 5'S with the low-
est Rhathymia scores (introverts). The two
groups did not dirfer gésnificantly on the after-
effect and Ir measures<?Y,

These results are partially supported by the find-
ings of Lynn27 previously mentioned, though Lynn critic-
1zes the use of the Gullford R scale for its low correla-

tion with the Extraversion scale of the Maudsley Personal-

25 Allan Rechtschaffen, "Neural Satiation, React-
ive Inhibition and Introversion-extraversion", in the
Journal of Abnormal and Social ©sychology, Vol. 57, No. 2,
November 1958, p. 283-291.

26 Rechtschaffen, Op. cit., p. 290.

27 R. Lynn, "Extraversion, etc.," in the British
Journal of Psyechology, Vol. 51, Part kL, 1960, p. 319-321.




CCRTICAL INHIBITION AND NEGATIVE AFTER-IMAGE THRESHOLD 14

ity Inventory. Bendig and Vaughanza, also using the invert-

ed alphabet printing task to obtain nesrurements of motor
reminiscence , falled to find any significant relationships
with introversion-extraversion and neuroticism. They

employed the Maudsley Personality Inventory, end evaluated

the data by analysls of wvariance.

To date, the most ambitious and energetic research
on the problem of introveraion-extraversion, and on the
clarification and i1dentification of phenomena sansitive to
the effects of inhibition has been carried out by Wesley
C. Becker29 of the University of Illinois. Firstly,
Becker rightly objected to Eysenck's synonymical Inter-
rretation of the terms inhibltlon, cortical inmhibition,

reactive inhibition, satiation, and corticsl conduetivity.

Becker proceeded to define these terms and their differ-
ences, both semantic-historical and functional, and to
categorize the multitude of psyehological and psychophysio-
logical measurementsz pertaining to the specific types of
inhibition via factor analytic methods.

28 A.W, Bendig and Charles J. Vaughan, "Extraver-
sion Neuroticism and Motor Learning", in the Journal of
Abnormal and Social Payechology, Vol. 59, No. 3, November

» P» - .

29 Wesley C, Becker, "Cortical Inhibitlion aend
Extraversion-Introversion", in the Journal of Abnormal and
Soclal Psychology, Vol. 61, No. 1, July 190, p. 52-66.
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Becker's ultimate alm was to investigate the
relationships between the various kinds of inhibition, and
finally, to determine whether or not the various measure-
ments of inhibition were correlated to individuel differ-
ences in introveraion-extraversion.

The malin hypetheses to be examined sre:
a) that individual differences 1in satiation effects
and reactive inhibition effects are correlated,
thus, justifying the more general concept of react-~
ive cortical inhibition; b) that individual differ-
ences in basal cortical inhibition are correlated
with individusl differences in reactive cortical
inhibition, as assumed by Klein and Krech (1952);
and ¢) that individual differences in satiation,
reactive inhibition, or basal cortical inhibition
are related to individual differences in extra-
version-introversion30.

The design and findings are as follows:

S3ixty-two college students of both sexes
randomly selected from an elementary psychology
pool of 1000 students were used as S's. Consistent
with Bysenck's earlier work, criterion mensures of
extraveraion-introversion were derived fr. . the
Gullford and Cattell personality inventories.

e +» o ¥Vhile 1t was not always possible
experimentally to separate basal and reactive eff-
ects, two of the elight experimental tests used
clearly measured reactive inhibition effects (pur-
suit rotor reminiscence and response alteration),
three fitted the definiticn of a satlation effect
(kinesthetic after-effect. Archimedes aspiral, and
Necker cube difference score), while three approx-
imated basal type messures (GSR condltloning, ani-
seikonic lenses, and CFF).

« s+ « The findings lndicated that the
concept of basal cortical inhibition as used by
Franks appeared as a unitary factor, but was not
found to be related to extraversion-introversion.

30 Becker, Ibid., p. 53.
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Yo empirlecal evidence was found to suvport Fysenck's
assumption that satiation and reactive inhibition
form a unitary trait. 8Satiation and reactive inhi-
bition measure; were found to have some common varl-
ance with the basal inhibition measures, but they
did not covary with sach other. There was no
evidence to support Fysenck's hypothesesz that sa-
tiation measures covary with extraversion measures.
There is very minimal evidence that some reactive
inhibition measures covary with extraversion. How-
ever, there 1s equally compelling evidence to the
contrary. If a relatlonship between reactive
inhibition and extraversion exists, it is probably
of such a smzll magnitude as to be practically snd
theoretically trivial3l,

This inverstigation has, without doubt, contributed
in no small way to a better understanding of the specific-
ities of inhibition in human sensory and moteor behavior,
However, in view of the size of the sample and the likely
sophistication of vsychology students, the validity of the
inventory criteria must be gquestioned.

Desplte the confusion and fluctuation ~f evidence
and opinion from the studies mentioned, three facts be-
come obvious: 1) inhibition of motor or perceptual
behavior can be measured for individual differences; 2)

visual measurements seem particularly sensitive to this
inhibition, classically labeled matiation in this modality;
3) some studies, using visual after-effect satiation, have
obtalned significant correlations between this form of

inhibition and introversion-extraversion, and thus support

31 Becker, Ibid., p. 65.
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Eysenck.

The distal aim of this present research is to
further the understanding of reactive cortical inhibition,
in relation to introversion-extraversion, and proximally
to investigate the possible demonstration of the inhibition
phenomencn through a measurement of retino-corticel satia-

tion in the negative after-image.
3. The Negatlve After-Image and °ersonallity.

Though universally considered as an adaptive func-
tion and generally as & retino-cortical phenomenon, the
sporadic and diverae interest in the negative after-image
has been unified by the psychophysiological nature of the
investigations and by the exclusion of studies aimed at
uncovering personality correlates.

Jaensch3€ discovered and utilized the reiationship
netween long after-image duration and eidetic ability in
children, selecting the probable strong eldetlc group on
the basls of their abllity to sustalin the negetive after-
image. This may be viewed as an empirical correlate in
keeping with the interpretation that learning and condition-
ing (and the regquired imagery) may be facilitated or
inhibited by constitutional factors. It is an interesting

32 E,R. Jaensch, Fidetic Imagery, lLonden, Kegan
Paul , Trench and Tirubner, 1930, p. 5.
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side point to note that Eysenck33 studied the incidence of
introversion-extraversion 1n identical end fraternal twins,
discovering that the trait resemblances in identical twins
were significantly greater.

Coopor3k found considerable individual differences
in after-image duration, and also consistent diminishing
in after-image lengths. He discovered that total image
time was very stable to the point of being individually
identifying.

Levinson35 1in pilot studies for his major work,
noted strong individual differences in the curves of after-
image duration. In addition, he observed that alcoholics
had mueh shorter after-images than normals, and that very
gick lobotomy patients had very short after-images as

compared with normals.

33 H.J. Eysenck, "The Inheritance of Extraversion-
Introversion®™, in Acta Psychologica, Vol. XII, No. 2,
1956, p. 95-110.

34 Joseph B. Cooper, "Some Characteristics of
Negative After-Images”", in Journal of General °sychology,
Vol. 39, 2nd Half, Oetober 1940, p. 217-228.

35 Harry Levinson, The Relationship of After-Image
Duration to Certain Aspecta of Personality, unpublished
doctoral dissertation, University of Kansas, 1952, from
Bhtveggity Microfilms , Ann Arbor, Michigen, No. 4502,
po 1" .
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Smith36 found, in studying identicsl twins, that
there were greater similaritiss in the after-image phenomen-
on among identical twins than in fraternal twins and ex-
prlained the similarities on the baals of "similsrities of
the inner world" rather than upon the objective environ-
ment.

Young37 likewise, observed the marked *-dividual
differences, and concluded that these differences were not
due to variations in fixation during the stimulation.

By far, the most important research in after-images
and personality measurements was conducted by Levinson38,
in his study of the relationship between after-image dura-
tion and the personality characteristics measured by the

Minnesota Multiphssie Personality Inventory. Besides in-

corporating the classical measurement of after~image dura-
tion by the projection (and subjective) technigue,

Levinson used a measure of the After-Image Disappearance

Threshold by means of a device described by

36 Gudmund Smith, Psychological Studles in Twin
Differences, Copenhagen, E Jnor Munksgaard, 1949, quoted by

Harry Levinson, Op. Cit., p. 7.

37 Francis A, Young, "Studies of the Projected
After-Image: I. Methadology and the Influence of Varying
Stimulus Times", in Journal of General Psychology, Vol. L6,
Firast Half, January 1952, p. 73-86.

38 Levinson, Op. cit., p. 1-75.
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Lehmann3?, for obtaining a more objective assessment by
measuring the 1llumination required to sustain the phenom-
enon. He had hypothesized that the duration of the efter-
image, and related measurements, would also tap the exper-
imental involvement of the subject, and hence the more
permanent life attitudes, and that the level of involve-
ment would also be related to perscnallity meas) rements on

the Minnesota Multiphasic Personality Inventory. Though

not employing the cortical inhibition theory, some of
ILevinson's findings are supportive of 1it.
Though his use of the Lehmann device added nothing

to the research findings, except the fact that such dis-
appearance threshold obtained were not significantly

related to sny of the personality chsasracteristics teapped
by the employed inventory, Levinson's measurements of the

after-image, by the conventlonal projection method, de-

monstrated significant relationships bestween the mean of
such durations and the D, Hy, Pt, and Sc scores of the
1nventoryu°.

Thcose subjects with a longer mean after-image

duration had a significantly higher D score (.05 level),

39 H. Lehmann, "Preliminery hkeport on a Device for
the Objective Measurement of the Negative After-Image", in
Seience, Vol, 112, Ho. 2903, August 1950, p. 199-201.

40 Levinson, Op. cit., p. 42.
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a higher Pt score (.02 level), and a higher 8¢ score (.05);
these relationships may be interpreted in terms of the
cortical inhibition theory, as demonstrating depressive,
obsessive~compulsive-phobic, and schizold tendenciles, all
characteristic of the introverted pole of the Eysenck con-
tinuum, The one discrepant finding in Levinson's exper-
iment was that those with longer after-image duration
neans were very significantly higher in thelr Hy scores, a
measure of hysterical tendency (.0l level). It must be
remembered that this research did not utllize the cortical
inhibition concept, nor was the basal range of the subjects
taken into consideration. When such a measurement was
applied by this writer from the deascriptive accountings of
the findings, those with high Hy scores and long after-
image means built up considerable inhibition to respond
after the initial measurement of after-image duration, and
it was this firat durstion which counted them among the
high scores on the projection measurements.

Levinaon has attributed much to the attitude
pattern of the subject, conceeding the eventual measurs~
ments to the degree of involvement, expectanecy and the
desire to comply with the experimental procedure. It might
appear to some that the psychophysiological contribution is
avoided or underplayed. Though attitudes and other pro-

penaities of the subject must naturally enter into any
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perceptual measurement, it may be through these attitudes
and habits of involvement that the constitutional elements
are most easily expressed, rather than in a pure neurolo-
gical reluctance, devold of behavioral patterning.

That Levinson found no correlation between the
negative after-image disappearance threshold and the person-

ality characteristics tapped by the Minnesota [fultiphasic

Personality Inventory, 1s not surprising to this writer.

The device used in the experiment was extremely primitive
from the point of view of instrumental precision, as was
the administration, which introduced the onus of a 4irfi-
cult Jjudgement task, and thereby introduced a wide and
variable "decision area", which may have masked the true
threshold zone,

Eysenck, Eolland and Troutonltl have investigated
the differential effects of stimulant and depressant drugs
on visual after-effects, Jjustifying the interpretation eof
central brain Iinfluence over the phenomenon of the Archi-

medes Spiral After-Image.

4i J. H. Eysenck, H. Holland, and D.8. Trouton,
"Drugs and Personality: III. The Fffects of Stimulant and
Depressant Drugs on Visual After-~Effects”, in Journal of
Mental Seience,Vol. 103, 1957, p. 650-655.,
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Of particular interest 1s the study by Eysenck and
Aibaue on the effects of stimulant and depressant drugs

utilizing e modified Lehmann after-image device. They in-

terpret the complémentary image phenomenon as resulting
from pre-excitatory inhibltion of the primary atimulus at
the retinal level. In their view, the alfter-image 13 in-
hibiting the primary imsge. Though l'ysenck has been ada-
mant in his opinion that after-effects and after-images are
predominantly under the influence of the Lentral Nervous
System, he avolds or evades such an interpretation in this
case,

Using the Lehmenn device, and varying alternately

the intensity of the primary stimulus (the red light) and
the amount of inhibitory white field of the chopping dise,
by control of rotation speed, they hypothesiged that de-
pressant drugs would raise the threshold for the primary
stimulus and stimulant drugs would lower it. They observed

that dexamphetsmine sffected the lowest thresholds, but that

amytol, though causing a raised threshold, was efrecting o
lower level thar that achieved under a placebo. In add-

ition the diurnal fluctuations tended to raise thresholds

42 H.J. Eysenck and 8, Alba, "Drugs and Personality,
IV. The effects of 3timulant and Depressant Drugs on the
Suppression of the Primary Visual sStimulus", in Journal of
Mental Scilence, Vol. 103, 1957, p. 661-6565,
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like the administration of amytol, rnd with a constant
white field stimulation time of twenty milliseconds all
the thresholds were raised regardless of the drug type ad-
ministered. No explanations were offered for the various
discrepancies.

Albalt3 nas recently repeated tune experiment, using

amylobarbitone as the depressant and dexampetamine as the

stimulant. The findings appear more stable; emylobarbi-

tone effected raised thresholds, whereas the amphetamine

lowered the threshold for the primary stimulus.
Some important insighte into the nature of the

differential drug action on the after-image threshold have

been offered by Kaplanhh from his investigations of auto-
nomlc visual regulation. The work of Kravkovi5 had 1ndi-
cated that autonomic arousal effected & decreased visual
sensitivity to hues of short wave length, such as blues

and greens. Modifying the Lehmann After-Image Threshold

I3 Satoru Aiba, "The ¥Hffects of 3timulant and De-
pressant Druge on the Bidwell rfhenomenon”, in the British
Journal of Psychology, Vol. 51, Part L, November 1960,

p. 311=-310.

Solomen D. Kaplen, "Autonomic Visual Regulationj
(Part I, The After-Image Spectral Photometer), in Explora-
tions in Physiology and Emotions, Paychiatric iesearch
Reports of the Amerlican rsychlstric Assoclation, No. 12,
January 1960, p. 104-11kL.

L4LS 8.V. Kravkov, in Journal Opt. Soc. Amer., Vol.
31, p. 335, quoted by Kaplan, Op. c¢lt., p. 105.
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Device to permit homogenelty of hu: les~ite the reduction
in chopper illumination, Kaplan investicated the possible
use of the instrument to measure differential spectral
sensitization to autonomic arousal by drurs, as well as
effects of clinical depression on such sutonomic different-
iation. His findings indicated that Sympathomimetic drugs
reduce the subject's ability to perceive hues of short
wave length, causing loss of the after-images of short
wave length at brighter ranges of chopper illumination.
“arasympathomimetle drugs have an invrrse effect, in
general. These findings confirm those reported by Fysenck
and Aibal6. Kaplan investigated the differentisl spectral
senaitization to autonomic drugs in depressive psychotic
subjeets , hypothesizing that depression would be related
to stereotopy In autonomic responses, regardless of the
drug type. The results supported this hypothesls, de-~

monstrating a rutting of speetral differentliation, as if
the depression had destroyed the autonomic differentiation
of central excitationh7.

46 H.J. Eysenck and 3, Albs, "Drugs and ’ersonality:
IV. The Effects of Stimulant and Depressant Drugs on the
Supression of the Primery Visuel Stimulus", in Journal of
Mental Science, Vol. 103, 1957, p. 661-665.

447 Solomon D. Kaplan, "Autonomic Visual Reguletion;
Part IIl. Differential Spectral Sensitigation to Autonomic
Drugs in Depression”, in Explorations in Physlology snd
kmotiona, Psyehiatric hesearch neport of the American Pay~
chiatric Assoclation, No. 12, January 1960, p. 115-118,
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As yet, this writer cannot report on the problem of
autonomic spectral sensitization as a factor influencing
the measurements made by the apparatus employed in this
study. What psychiatric testing has been done with the
instrument tends to confirm Kaplant's findings, that psycho-
tic depressives show little variability in their after-
image thresholds, and a strong tendency toward long after-
image duration#8. rerhaps the nature of visual inhibition
entails a diencephalic regulation of autonomic and central
antegonism. Whatever the physiological bases are, this .
writer conceives cortical inhibition in perception as an
Inverse expression of the brain's kinetic intake energy.
Halstead49, in his famous factor analytic study of brain
functioning , identified a messurement cluster which he
called the Power Factor, reflecting the undistorted, Id
free capacity of the brain to funectlon in a2 moment of time.

The particular aim of this study is an investige-
tion of the possible relationships between the perscnality
dimension of introversion-extraversion, as understood by

Fysenck, and after-image sensitivity. This sensitivity or

48 A separate study is in progress at the School of
Paychology and Fducation , Univeralty of Ottawa, to compare
the after-images of normals and psychiatriec patients,

49 Ward C. Halatead, Brain and Intelligence, Univer-
8ity of Chicago Press, Chicago, 19,7, xI1i- p. 1L7.




CORTICAL INHIBITION AND NEGATIVE AFTER-IMAGE THRr3HOLD 27

lack of 1it, interpreted as an effect of reactive cortical
inhibition, will be measured by the negative after-image
threshold.

A new instrument willl be employed and described
which provides a rellable measurement of figure-ground
light intensity required to produce and sustain the nege-
tive after-image phenomenon. The term "negative after-
image threshold" will be used throughout the following
chapters to denote the polint or zone where loss of the
image occurs as a function of the particular type of fileld
illumination intensity.

The eriterion for the dimension of Iintroversion-
extraversion used will be scale scores on the Gullford

Inventory of the Factoras STDCR50. The problem is stated

in the form of the null hypothesis: there will be no

significant correlations between STDCR scores and Nezative

After-Image Threshold scores for sixty-nine male subjects.
The following chapter will be devoted to the

reporting of the experimental design.

50 J.P., Guilford, An Inventory of Factors STDCR,
Beverly Hills, California, Sheridan Supply Company, 19542,



CHAPTER II
EXPERIMENTAL DESIGN

The introductory pages of this chapter contain a
brief outline of Lehmann's original instrument, from
whieh the instrument used in this study was partially
devised, along with certain oriticisms of the original
design and the consequent ameliorations.

Section 1, which follows the above description
and critique, includes a detalled description of the new
instrument deaigned to measure the negative after-image
threshold. This section also contains 1llustrations of
the inatrument showing the whole unit, and s crosa-section-
al exposition of the stimulus cadbinet. 3Section 2 describes
the sample population and the oriteria for the inclusion of
subjects. 3Section 3 presents the psychologlecsal teat
criteria for the personality dimension of introversion-
extraveraion. Section 4 1s devoted to a description of the
experimental procedures, which include the standardiged
administrative techniquez and score conversion method.
Finally section 5 reports on the technique for data evalu-
ation, including the statisticasl formulae employed.
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To experiment with a more objective method of
measuring the after-image phenomencn, Lehmsnnl devised an

instrument , capable of sustaining a negative after-image,

in the complementary cclor of the original stimulus color,
without allowing the subject to perceive the original
stimulus,

In easence, 1t comprised a double red circle
stimulus on & white card, intermittently obscured from the
direct vision of the subject, by means of 2 ten inch rota-
ting disc, painted half white and half black, with a thirty
degree segment cut out of 1it. The rotating disc was driven
by & motor, controllsd by & friction brake, and kept cons-
tant at 240 revolutions per minute, This KPM constancy was
determined by reference tc a stroboscopic patte: 1 pasted on
the distel face of the disc. Both the stimulus and the
rotating dise were illumined by the same sixty watt bulb,
placed overhead to shine equally on these components.

The one variable reported wss the illumination re-~

quired to sustain the complementary image, that 1s, without

1 H. Lehmamm, "Preliminary Report on a Device for
the Objective Measurement of the Negative After-Image", in
Science, Yol. 112, No. 2903, August 1950, p. 199-201.
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allowing the real color of the astimulus rings to break
through into awareness. By decreasing the illumination, a
measure could be taken of what was named "the after-!-age
disappearance threshold", or that point or zone at which or
in whieh the negative after-image faded and the true stimu-
lus color broke through. The required deeresasing of the
illumination wes done by means of glass polaroid lenses
inserted into the viewing sperture. The proximsl lens was
rotated counter-clockwise, thus inhibiting the reflected
light to the subject's eyes, and, in effect, reaulted in an
apparent decrease in light iIntensity. The amount of angu-
lar rotation required to inliibit the sftar-image phenomenon
wags thus measured on a pointer attached to the rotated
glass lens.

Since the quality of the deviece could not be prop-
erly Jjudged from a review of the literature, in as much as
it had only been used by the original designer, and only
once in & published work by another researcher?, this
present author was fortunate in being permitted to examine
the original instrument, iIn beiny tested with it by its
designer, and in discussing with him its adventages and

2 Harry Levinson, The Relationshlip of After-Image
Duration to Certain Aspects of Personallty, unpublished
doctoral dissertation, University of Ransas, 1952, from
Univer;ity Mierofilms, Ann Arbor, Michigan, No. 4502,

P 1"’7 L
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disedvantages. From this inspection, certain short-
comings appeared paramount:

&) A friction braked motor had been employed, snd
the constancy in revolutlons, though inspected by means of
the stroboscopic patitrrn, wag doubtful,

b) ¥o precautions had been taken to guard against
irregularities in the electrical current for motor or
light.

c) The apparent dimming of the illumination of
stimulus and disc was achieved by the rotation of the
polaroid lens, and the resulting spatlal measurement of
the angular rotation lacked reliabllity and linearity.

d) The shared illumination of stimulus and disc
introduced a second variable, the dimming of the stimulus
itself, which had not been considered by the designer.

e) ¥o check was made on the constancy of the 1llu-
minatien, which does change with the aging of the bulb,

The modifications reported in this chapter have
been aimed at improving on the features noted above, for
the purpose of inatrumental reliability and communication
of a standardized electiro-mechanical structure and

methodology.
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1. The Psychophysiolo,ical Tool

The inatrument consists of twe cabinets, a control
cabinet which houses the measuring instruments and regula-
ting apparatus, and a second cabinet containing the stimu-
lus system. The sti ulus employed 1is s red light, inter-
mittently obscured from the Subject's direct line of
vision by & ten inch rotating metal dise with two 15 de~
gree pie cuts at opposite ends of the diameter, thet is,
with the apex of each pie cut meeting at the center of the
dlsc. The disc 1s assembled from three 2luminum leaves,
two painted flat white and the other painted flat black.
This leaf arrangement permits variation of the white-black
ratioc independent of the pie cut arc chosen. The disc is
driven by & synchronous motor geared down t0o revolve at one
hundred and twenty revoluticns per minute. The proximal
face of the disc is 1llumined by two LO watt bulbs., Both
the stimulus light snd the disc lights are read by photo-
electrie cells connected to microampere meters in the
control cabinet. The Intensity of the stimulus light and
the disc lights is controlled by meens of separate variacs
in the control cabinet, the atimulus light being kept cons-
tant during the measurements, while the dise¢ illumination
is decreased through the whole range of its reading meter,

by a motor driven verisc. The Initial Intensity of the
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stimulus light and the disc lights is kept below the

maximum meter range so that compensation for aging of the
bulbs is obtained. The electrical current for motors and
lights is protected against fluctuations in house flow by

means of & constant voltage transformer.

Figure 1 on page 33a shows the two components of

the Negative After-Image Apparatus, the stimulus cabinet

(labeled Stimulus Viewer) and the control cabinet (labeled

Control Unit). Figure 2 on page 33b presents a sectional

view of the stimulus cabinet, demonstrating the angular
location of the disc drive system, the components in the
stimalus housing, the disc and 1ts light shield, and the
arrangement of lights and photocells on the back of the
stimulus cabinet face. An included line drawing of the
back of the stimulus cabinet (labeled Back of Stimulus

Viewer Panel) demonstrates the dlsposition of lights and

photocells in relation to the viewing aperture. In dboth
Figures 1 and 2, the term chopper 1s synonymous with the
word disc used in this report.

Appendix 2, page 77, presents the wiring dilagran.
In this illustration the control cabinet (labeled Control
Turret) is shown connected to the stimulus cablnet (labeled

Display Turret).

The components of the NAIT apparatus may now be

desecribed in detail:



STIMULUS VIEWER

OBSERVER CONTROL

VOLTMETER

MOTOR

CHOPPER
ILLUMINATION

STIMULUS
LIGHT SWITCH

MOTOR REVERSE

PUSH - ON \
STIMULUS DIMMER

FUSE
PUSH - OFF \
ILLUMINATION DIMMER
A- MICRO-AMMETER CONVERTER
B- VARIAC CONVERTER CONTROL
C-LEFT CHOPPER LIGHT UNIT

D-VARIAC DRIVE REVERSER
FPigure l.- The Nailt Apparatus.
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PHOTO CELL

LAMP

BACK OF STIMULUS VIEWER PANEL

O 1

APERTURE PHOTO-CELL

LAMP

DETAILS OF THE
STIMULUS VIEWER

A- APERTURE
B-SECTOR LAMP
C-PHOTOCELL

D- CHOPPER SECTOR
(WHITE)

E- CHOPPER SECTOR
(BLACK)

F-SHIELD

G-IRIS

H- LAMP HOUSE
J-CONDENSER LENS

K-RED FILTER
L-LAMP
M-PHOTO CELL

SECTIONAL VIEW
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The Disc Motor: The synchronous motor employed 1is
a Bodine motor, apllt phase, category B-22L46E-10, type N8Y-
12F, of 1/150 H.P., with a speed reducer to 180 RPM.
Further speed reduction and coupling to the disc assembly
was accomplished by using bevel gears (Boston Gear L-1liéY,
16DP) effacting a reduction of 3:2

A standard bushing (Boston Gesr) was used to match
the disc axle to the motor output shaft. Vhen these gears
had been carefully located, the gear nolisze was not
excessive,

The 8timulus System: The stimulus system 1ia housed
in the stimulus cabinet. The stimulus light 1s e white 7.5
watt General Electrlie bulb enclosed in a black plastic pipe
housing (Hefer Pigure 2). The 1llumination projects
through an Ednelite photographic filter, type Dark Red, 1.5
inehes in dATameter. This red light is then passed through
8 condensing lens with a frosted front surface. The con-
densing lens effects an homogeneity in the red stimulus
fleld, and the frosting excludes projected visual in-
¢lusions. An Evans Electroselenium Photo Cell, (category
EEl, 25mm,, circular mounted), 1s inaerted in the rear of
the stimulus housing tube to read the bulb intensity. A
Yollensak iris and shutter, Betax No. 3, 1s attsched to the
front end of the stimulus housing tube, with an aperture of
3.5. Though no experimentation was done with alternate
stimulus sizes, this iris provides this flexibility. The
stimulus housing 1s supported by s retort stand and clamp,
with the front end | inches from the viewing port of the
cabinet. The viewing port 1s a circular cutout, 3 inches
in diameter, in the center of the c¢abinet face, framed by s
black rubber collar to prevent incidental reflection on the
cut metal.

The Dise Illumination 3ystem: Two 4O watt Ceneral
Electric Bed Lamp bulbs, chosen for their elongated shape
which faclllitated an even distridbution of light were mounted
vertically on the inner face of the stimulus cabinet. The
initial mounting was done by attaching magnets to the sock-
ete of the lights, W¥When the optimum placement had been
determined, the lights were permanently cemented to the
metal cabinet, 3 inches from the center of the viewing port,
one on each side. Two matched General Flectric photocells,
type BPV1AAB, were cemented, one for each bulb, 3 inches
from the axis of the bulb. A thin metel screen, painted a
£1lat blsck, was mounted immediately behlng the rotating disec
to prevent light seepage and poasible effect on the stimulus
11ght photocell. A L inch port in this screen admitted
the stimulus.
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The Control System: The control system is housed
in the control caSIne%. It ineludes twe variacs controll-
ing stimulus 1light intensity and dise light intensity
respectively, and related ON~OFP power switches.

The power supply to the stimulus light 1s controll-
ed by a General Radio W2 varisc. The constant stimulus
setting Ts obtained, however, by reference to the light
meter reading anc r~t by the sc.le setting on the face of
the variac dial. The power supply control over the disc
1llumination is had through a General Radlio W2~-BB variac
which is driven by a Bodine Model X synchronous metor with
spur gear reduction tc I HPM. This servo-motor can provi-
de a 110 inch-ounce torque whereas the vaerisc-requires
less than a 10 inch-ounce torque. To provide ior manual
resetting a PIC~R3-3-50 adjustable slip clutch was added
to the gear design., Further speed reduction to 1/2 RPM
was obtained by using spur gears., Boston gear G-258 wes
machined for use with the PIC cluteh and Boston gear H-
2448 was used as the driven gear, and fits the variac
shaft without alteration. Mo braking is used on thils ser-
vo system. The coasting is less than 1°/sec. at the vari-
ac shaft and the angular veloclity of the variac 1s about
3°/sec. A push-button OFF switch mounted in a handle with
2 3 foot wire 1s connected to the ecirecult of the variac
servo motor through the atimulus cabinet connectors. The
servo motor's OK switch is located on the control sabinet
panel. An OFF switch for the servco motor is also ineluded
on the pesnel s» an alternate method of stopping the varisec.

The Measuring Syatem: The measuring meters are
housed in the contrel cablinet, with their photoelectric ce-
1ls tspping the stimulus light and disc light intensity in
the stimuluz cabinet. The meter reading the stimulus light
is a 3impson microammeter, model 27, with a range of 0-500
microamperes. During the testing the stimulus intensity 1is
kept constant at 250 microamperes. The meter reading the
{ntensity of the disc lights is a Simpson microammeter,
model 374, with & range from 0-1000 mgeroamparas. A Simpson
alternating current voltmeter, model 57, range 0-150, was
introduced into the sircuit for an observation of surrent
changes, though all current ls generally stabilized through
a Sola constant voltege transformer, C.V.T. (30806), 20-13-
1125

Other Components: The OFF«0ON switches for the disc
motor, stimalus %EEEE and disc lights are mounted on the
lower left face of the control cabinet, The disc motor OFP-
o switeh 1s & double pole~double throw type, per -itting
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reversal of motor direction for experimental flexibility.
The servo motor for the disc light variac 13 also rever-
sable .y the same method. S3witches are also provided to
alternate the varlacs and microammeters, 1.e., the disc
light ammeter could be used to read the stimulus light,
and the stimulus light ammeter could read the disc light
intensity, with the concommitant ghift of their respective
variacs, under manual control. . witches were included %o
halve the disc i1lluminetion and dise 1llumination photo~
cells, if desirable in susequent research., Pilot lights
are installed on the facs of the control cabinet to
monitor the operation of the stimulus light, disc lights,
disc moter, variac servo motor, OFF-ON switche:, direction
of servo motor rotation, and current flow from the cons-
tant voltage transformer, 3uch pilot lights are needed if
the control cabinet and stimulus cabinet are separated any
distance, for example, in separate rooms. The two cabinets
are connected by a Cannon connector system.

2. The Sample *opulation

The sample consiasted of eighty-two men, both
officers and cons..bles, of the Royal Canadlisn Mounted
Police Headquarters, Ottawa, Ontario. This selection was
made by the personnel officer from the office population
of the hesdquarters, astrictly on the basis of volunteering.

The men's ages ranged from 24 to 47 years with a
mean age of 33,6 years, and an educational range of grade
12 to B.A. and an educational mesn of grade l2. Of the
eighty-two volunteers, 72 have been Included in this study.
Ten men were deleted for the following reasons: one had
recently recovered from cersbral meningitis; eight reported
varying degrees of color blindness; one Subject was taking

a tranguillizing drug. The seventy~two remaining voluntoers
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reported no gerious lllnesses nor head injuries, and abg-
tention from drugs or other medication, Color blindness
was ruled out on the basis of being able to report the
proper color of the negative after-image. The insistence
on freedom from head injury snd drug effect was dietated
from the studies previcusly discussed.

A prime factor in choosing thie samplis was the
assumption that the homogeneity of training and medical
requirements and supervision partially controlled the vari-
able of systemic health. Further, in view of future re-
search with the apparatus, this sample would provide norme
ative data against which a variety of clinicel samples
might be compared.

3. The Psyehological Tool

To measure the introversion-extraversion compon-
ents in the sample population from the “"psychological test
eriterion” point of view, the Gullford Inventory of Factors

STDCR was selected, hereaflter referred to as the STDCR

Eysenck has used thls test extensively as & verbal self-

3 Guilford J,.P., An Inventory of Factors 3TDCH
Beverly Hills, Californis, Sheridan Supply Company, .

4 #H.J. Eysenck, "Cortieal Inhibition, Firural After-
¥rffect, and Theory of Personality", in Journal o: Abnormal
and Seelal Psyehology, Vol. 51, Wo. 1, July 1355, ©. 94-106.
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reporting megasure of behavior correlated to his interpreta-~
tion of the personality treits included in the dimension of
introversion-extraversion. In particular, rysenck has used
the R scale as an acceptable mensure of extraversion. This
study has included all five scales in the inventory,

The following quotation outlines Guilford's descrip-
tion of the behavioral traits tapped by each :zc=zle:

S~ Social Introversion-~Extraversion.- Shyness,
seclusliveness, tendency to withdrew from socirl
eontacts , versus sociability, tendency to seek

social contacta and to enjoy the ecompany of
others.

T- Thinking Introversion-Extraversion.- An in-
clination to meditative or refliective thinking,
philosophizing, analysis of one's self or others,
versus an extravertive orientation of thinking.

D~ Depression.- Habltually gloomy, pessimistiec mood,
wIEH feellngs of gullt and unworthiness, versus
cheerfulness and optimism.

Ce~ Cyecloid Disposition.- 8trong emotional fluctua-
ons, tendenclies toward flightiness and emotlion-
al instability, versus uniformity and stabillty
of mood, eveness of disposition.

R« Rhathymia.~ A happy-go-lucky, carefree dispos-
on, veliness, impulsiveness, versus san
inhibited, over-controlled, consclentious,
serious~minded disposition .

S Guilford, QOp. cit.
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Guilfordé reports the relisbility of the scales,

using a split«half method and the Spearman-Brown formula,

His sample consisted of one hundred men and one hundred
vomen, randomely selected from the criterion group. The
eatimated relisbilities are .92, .89, .91, .91 snd .89 for
factors 8,T,D,C, and R respectively. Corresponding relias-

bilities, in the same sample by the Kuder-Richardson methed

were .92, .85, .90, .87, and .91 for the factora &, T, D,
C, end R respectively.

In subsection 5 of this chapter a deseription of
the split-half technique for internal consistenmecy will be
deseribed, s used in this study, from the sample of RCMP
volunteers. The results will be demonstrated in Chapter

I1I.
l. The Experimental Trocedures

The experimental procedureszs to be deseribed were
determined as the optium techniques after four nillot
studies, with other samples.

Two matched Negative After~Image Threshold devices,
hereafter referred to as the NAIT apparatus, were installed
on benches 30 inches high, in a darkened room. Two Halt

apparatus were employed for the Joint purpoges of obtaining

6 G’“llrom’ ggw elt.
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a test-retest on each Subject; and In alternating the ins~
trumeni, an empiriecal messurs of rellsbility on the Halt
apparatus, although they had been carefully matched for
electro-mechanicel equivalence.

The Subject was then sesaied in front of the stimu-
lus cablnet and adjustment of viewing distance was made by
the tester. The distance of the viewing port 'rom the eyes
of the Subject was 12 inches, measured by a tape attached
to the stimulus cabinet. A pericd of three minutes for
dark adsptation was given each -ubject, and during this
period the general information on name, age, education,
health, eyesight, and use o. drugs or medication was obe
tained. Fyesight was considered adequate if normal or cor-
rected by glasses to function as normal,

Subjectz were then inatructed in the following
manner: "This 18 a special test for color vision. During
the test try hard not to move your head or body. What is
more important, try hard not to blink your eyes. When you
look into this hole you will ses a coclored clrcle. What
eolor 1s 1t? The Subject cannot see the color of the
primary stimulus due to the particular stimulation of the
rotating disc. The disc sllows stimulation from the
primary stimulus to impinge, but the Subject 1s only "aware”
of 4t in its complementary color, a3 a negative after-image

continually sustained, and reports this color as green,
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blue or turquolae. "Very good. Now you are to gaze at the
center dot in the green (or blue etc.) circle. That green
color may fade or reappear, or it may get darker until it
completely disappears. Before we vegin the test, we will
shoWw you how it happens". A triai test 1s begun. The
varisc controlling the disc illumination 1s set at 800
microamperes on the 1000 scale, and the disc ..zat turn
down is Initiated by pressing the ON switeh for the variasc's
servo motor. The disc light meter is always left in the
SHOKT range switeh position to avold pegging the needle on
the initial bright level of stimulation. During this trial
run the meter ias left in 3H T, since no readings are taken.
During this trial the operator may question the subjeect or
answer queations to clerify the nature of the phenomenon.
¥hen the operator decides that the Subjeet understands the
procedure, he continues, "Now we can begin the test. You
sre to gaze at the center dot in the green circle, You are
to press this button (at this point the Subject is handed
the push button OFF switech) as socon as you are no longer
sble to see any of the green color. The green color may
fade or reappear, or it may get darker, g you have seen,
but, you are to press the button as soon as you feel that
the green is all gone".

After these instructions, with the included trial

test, the operator resets the disc light variasc, presses the
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ON switch, and after tem seconds, turns the disc light
microammeter from SHORT to the first measuring range, the
1000 microamperes range. As the Subject veraists in his
nerception of the green after~iiage, the operator continues
to lower the microammeter's range. The point of after-image
disapprearance 1s always reed from the meter in the lowest
appropriate meter range. As soon as the Subjsci presses the
OFF switch, the operator takes the visual reading, sets the
microammetor range switch to BIORT, turns the disc light
intensity to its initlal level of brightness, and repeats
the testing. The mean time interval between the end of one
trial and the beginning of another was two seconds.

tach Bubjcet was glven gix trials, composing cne
testing period, followed by a three minutes rest to allow
for the dissipation of visual satlation, and then another
six trials. The instructions for the re-test include only
the last few words of the previous instruction. "Now we can
begin again. You are to gaze at the center dot in the green
circle. You are to press this button as soon as you are no
longer able to see any of the green color. The green color
may fade or reappear, or it mey gel darker as you have seen,
but you are to preas the button ss soon as you feel the green

color %ig all gone”.
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In a previous pilot study, with 8 less refined
apparatus, this writer(! enumerated the disadvantages of the
instrument employed, one of which was & manual turn~down of
the dise light variac by the 3ubject, to the point of after-
image disappearance. It was assumed that liminal or sublim-
inal cueing to the manusl turn-down c¢ould determine the dis-
appearance point. This new apparatus used in 'hLis study was
specially designed to svoid motor cueing, since the dise
light turn-down i3 both allent and automatic. In 1like
menner, the stimalus system in this new instrument is design-
ed to minimize the cueing from the light intensity level of
the figure~ground contrast between the stimulus and the
rotating disc. 1In the older instrument mentioned, a cueing
from the level of ground brightness was e greater problem,

The readings obtained from the sample, in test snd
re~test , were then converted from microamperes to foot-can-
dles to minimize random fluctuations in the meter messure-
ments, and to obtaln maximum linearity from the extended
meter range. The technlique of obtsining precise conversion
data is reported in Appendix]l and the conversion table for

changing microampere readings into foot-candle units is

7 William Barry, The Desisn snd Use of a New Appa-
ratus for Measuring the Negatlve ALLer-ImRge (L ROMenon &
2 Punetlon af"ﬁéac%lve Earﬁf@ai Inhibition, unpuclished
paper to upgrade a Masters degree obltsined without thesis,
1958, University of Ottawa, p. 28,




EXPERIMENTAL DESIGN Ly
shown on the following page, in Figure 3.
5. Techniques for Dats Eveluation.

The raw data, havin: been obtailned in the desg¢ribed
manner, from a six trial test-re.sst on 72 adult males,
using the NAIT apparatus, the following features were inves-
tigated: the test-retest reliability of the raw trial
scores in foot-candles; the test-retest reliability of the
total inhibition score {(algebraic acore); the statiatical
significance of the increment between trial one and trial
six, interpreted as reactive inhibition; statistical anal-
yals of the significsnce of the differences of means and
standard deviations for each trial on test-retest; an
investigation of the posaible relationships between intro-
version-extraversion inhibition scores as measured by the
STDCR snd a split-half reliability test on the STDCR.

Since this study was especially interested in the
investigation of reactive inhibition as interpreted and
demonatrated through a rise in after-image threshold on
the NAIT epparatus, a score was devised which, preaumably,
would reflect the increments of inhibition on each trial.
An algebralc sum of the six trials, under massed practice,
was chosen. Thiz sum was 1dentical to the figure obtalned
by subtracting the 3ubject's score on trial one from his

final score on trial six. Thus, the effects of trial one



L5

350y

300
b 250
>

= 20

!
o 150

! | / oql'o SCALE
: ) : I |

|

!

O 100

2 50

- /' i [
i |
| ‘ 500 SCALE
| : 4// f _J
o ' |
R P .
Ny 250 SCALE
! l
L —_————— e +
| |
] 4
[ _
| 100 spALE:
50 [SCALE o
| ] I

10 20 30 40 50 60 70 80 90
FOOT CANDLES

Figure 3

Graph for Converting Microampere Scores
to Foot-Candle Scores.

100



EXPERIMENTAL DESIGN L6

are subtracted from trial two, which are subtracted from
trial three, and in the same way, through trial six, iao-
lating the increments of & rise in the after-image dis-
eppearance threshold, which is interpreted as retino-
cortical inhibition.

A messure of reliabllity was obtained by correla-
ting the raw score of each trisl in foot-candles for the
initial testing session with the raw scores of each trial
in foot-candles for the final session. Relliabllity was
also estimated for the algebralc score obtained from both
testing sessions,

The formula used was the Pearson product moment

correlation coefficlient:

- NEXY-ZXZY
VNEX2-[2X)? VNZY2-(5Y)?

The results are reported and tabulated in Chapter
III, pages 50 and 51.

To test the statistical significance of the mean
increment between trials one and six, for the sample of
72 subjects , for both initial and final test seaslons, was
imperative. If such a rise between first and last scores
could be sscribed to chance fluctuations, the application
of the inhibition theory would be inadvisable. Therefore,
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the differences between the correlsted varlances were

evaluated by the following formula:&

g g2 VN-2

VZO:Z 0-82 ( ' = )cl22
where U %= %’W_
-1

Thia test was followed by "eritical ratio” tests

t

for correlated groups, on the mean and standard deviations

of both testing sessions, employing the formula:

CR D

O

where OBM'_MZ = VO—M, ~07122'-Z't|z o) OE’.

and Om = _U-_

W

wherse 03’0‘.-0'2 = Vg-mz_ o—a_zz 2 z, 22 0’ Ca,

end Jg - g

y

Tn order to investigeate the possibllity of com-
bining the data of both testing sessions, and to represent

the separate score curves as one average curve, an

8 Quinn McKemar, Psychological Statistics, New~
York, John Wiley and 3Sons, 1955, p. 2LL.
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analysis of the mean scores of the six trials, test-retest,
was undertaken, using the t and CR formulae previously
shown.

The algebraic scores for each testing period (or
the average algebraic score, 1f the sessions can be combi~-
ned) will be correlated to the scale scores for each factor
of the STDCR. The formula will be the Pearson product

moment coefficient of correlation.

Finally, the reliability of the separate scales of
the STDCR will be determined. 3ince & test-retest was not
possible with the sample, anonymity being a condition for
experiment cooperation, s type of split-Lalf rellability
was devised. The items comprising each scale were extract-
ed, and a new key was devised, Then, for each scale a
random sample was obtained, dividing the items into equal
halves. Beginning from the middle items, items were

assigned to each half by the following succession:

i 2
3
g 6
8 7 etc.

Scores on each half, for each factor were tested for relia-

bility by the Pearson product moment coefficient of corre-
lation, corrected by the Spearman-Brown formulu:-zw:;%Eiai
Ty

The following chapter will be devoted to the re-
porting of the experimental results, and to a dlacussion of

these reaults, and thelr possible implicatlons.



CHAPTER III
RESULTS AND DISCUSSION

There will be five parta to this chapter. Section 1
presents the coefficients of reliability for the NAIT test
raw scores and algebralc scores, and the tables of data on
the required t tests and CR tests utilized. Section 2 pre-
sents the estimations of statistical significance of the al-
gebralc scores. Section 3 presents the coefficlents of
reliebility estimated from the split-half rellability calcul-
ations on the separate scales of the STDCR. Section 4 pre-
sents the Pearson product moment coefflc.ents of correlation
between the STDCK scale scores and the NAIT test scores,
with & short discussion of an item analysis emploved as an
additional check on possible intertest relationsi:ips.
Section 5 contains the discussion of the results on the
reliability and validity of the NAIT test and its relation-

ship to Introveralon-extraversion.

1. The Reliability of the NAIT Test.

Test-retest coefficients of relliability on raw
scores were calculated, for the sample of seventy-two males,
on each of the six trials on the initial and final testing
sessions, and for the algebralc score of the six trials in

both testing sessions. The coefficlents obtalned were .781,
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769, 727, .793, .618 and .866 for the six trials respect-
ively, and .730 for the slgebraic acore, all significant
at the .01 level.

A t test was then calculated on the correlated
variances, to determine whether or not an average perform-
ance curve could be derived and utilized instesd of the
doudble test data. The formula employed was that described
in the preceding chapter.

Significant t ratios were obtained for trials cne,
five, and six at the .01 level, and st the .05 level for
trials three and four. Table I on the following page
presents these data.

The test for correlsted variances was followed by
critical ratic testz to 1solate the factors effecting the
differential variability of the two test sesslons.

The raw score means for trials one, two, and six
were found to be significantly different st the ,05 level,
and the standard deviations of trials one, five and asix
wers found to be significantly different at the .0l level,
and of trlals three and four at the .05 level.

The algebraic scores, obtained by subtrscting the
score of trial one from trial six, for each Sublect, were
found to have no significant differences of means or
standard devistions at the .01 or .05 levels. 3ince thls

study wes primsrily interested in thils algebraic score, as
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Test for Correlated Varianceas on NAIT Rew Scorea and Alge-

braic 3Scores. N = T2.
Trial Session Z(X-M)2 02 Fyo t Sign.
1 Initial  3029.8 2.67 3,282 .01
Final uqzz.qg %9.3& 781
2 Initial 5234.50  73.72 68 1.746 -
Final 6826.00 96.1  °7
3 Initial 6826.00  96.14 2 2.408 .05
Final  10099.22 1h2.24 127
L Initial 7865.99 110.79 2.603 .05
Pinal  11506.99 162.07 <793
Pinal 14,627.78 206.03 .
6 Initisl 9429.65 132.81 866 3.248 .01
Final 13810.61 194,52 .
Alg. Initial [285.94 60.37 .208 -
Final uh3h.32  62.46 730

pamans

=
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the measure interpreted to be demonstrating the build up of
reactive cortical inhibition, the absence of significant
differences of the means and standard deviations permitted
the utilization of an sversge algebrais score from both
?esting aessions, to be employed in correlations with pay-
chological criteria later to be described and discussed in
this ¢hapter,

Table II, on the following page, presents the data
of the critical ratio tests on the means and standard dev-
istions of raw scores for the six trisls in boeth test
seasions, including the crefficlenta of reliability for
each trisl. Table III presents the ¢ritical ratioc tests

on the means and standard deviations of algebralc scores.
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Critical Ratio Tests on the Means and Standard Deviastions
of NAIT Raw Scores on Two Test Sessions for Six Trials.

N = 72.
Trial Stats. Initial Final pirr., Ob CR Sign.
Test Teat
1 M 9.46 11.01 1.55 605 2.562 .05
s) 6.487 8.269 1.782 559 3.188 .01
x s
ryp = o .01
2 M 11.99 13.67 1.68 LTUT 2.249 .05
0 8.527 9.737 1.210 643 1.746
gﬁ 1.005 1.148
g 711 811
I‘12 = .763 .01
M 50 15. 1. « 965 1.492
> o l3.737 11.%%3 2.%%6 .883 2.340 .05
Oy 1.148 1.391
S .727
M .26 24 .98 .509 1.078
b 0 %%.hSl 12.642 2.191 .849 2.581 .05
N
rip = 793 ' .01
S M 15.69 17.06 1.37 1.359 1,008
g 10.560 14.529 3.969 1.183 3.3%56 01
G, 1.245 1.712
Gg .880 1.211
1'12 = .618 .01
6 M 16.43 18.36 1.93 819 2.387 .05
0 11.40h 13.849 2.405 .768 3.132 .01
gﬁ 1.3%9 i.ggﬁ
rgz = :Bb ) .01

|
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Table III.~-

Critical Ratio Tests on the Means and Standard Deviations
of NAIT Algebrale 3Scores on Two Test Sessions. N = 72.

g ema—— T A t————
—— e

Stats Initial Final Difrf. v/)) CR Sign.
Test Test

N 72 72

M 6.97 7.35 .380 .695 547 -
8.187 7.848 +339 636 120 -

oM <965 .925

00 .682 .65

r12=.730
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The reliability of the NAIT test was calculated on
raw socores in foot-candles. HNo ttempt was made to ascribe
welighted scores for the hierarchy of zones or rangea. In &
previous studyl the use of zone scores, the welghted score
for any raw score falling wilthin a specified range, had
given higher coefficients of relliability.

The significant differences found in the mesns and
standard deviations reported may have resulted from too
short a rest period between testing sessions, thus not
allowing sufficient time for the disalpation of reactive
or conditioned inhibition built up in the initial testing
pericd. Only five Subjects appear to effect the differ-
ential variance, all others remaining very consistent in

test-retest.
2. Significance of the Algebralc 3core.

Following the calculations of rellability, the
algebreic score was investigated for aigniflcance. If the
rise in foot-candle scores from trial one through six could
be interpreted as s chance fluctuation, the interpretation
of the increment as :sactive inhibltion would not be sappllie-

able .

1 William Barry, The Design and Use of & Hew Appa~
ratus for Measuring the Negatlve After-.mage -henomenocn &S
@ runction of Heactlive Cortical Inhibition, unpublished
paper to upgraao a Hasters aagree obtained without thesis,
1958, University of Cttawa, p. 33,
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The t test for correlated variances was applied,
followed by critical ratio tests .n the differences of

mneans and standard deviations of the raw score differences

between trials one and six, for both testing sesslonsa.
3ignificant t ratios were found at the 01 level, on both
testing sessions. The critical ratio tests indicated
significant differences in the mean subtractions and stand-
ard devistions between trials one and six, for both test-
ing sessions, at the .0l level. Thus, the score rises
observed were not accredited to chance fluctuations.

Table IV on the following page contains the data of the

% tests for correlated varlances, and Tables V and VI, on
pages 58 and 59 present the data of the critical ratio

tests.
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Table IV.-

Test for Correlated Variances on Raw Score Differences Bet-
ween Trial One and Trial Six for Two Test Sessions. N = 72.

Trial Session Z(X-H)z 02 rio t 31ign.
1 Initial 3029.87 L42.67
T T7.106 .01
6 Initial 9u29.65 132.81
1 Final L922.98 69.34
867 9.109 .01
6 Final 13810.61  194.52
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Table V.~

Critical HRatio Tests on the Mean and Standard Deviation of
NAIT Raw 3core Differences Between Trial Dne and Trlal Six

on the Initial Test Session. N = T72.

Stats Trisl One Trial Six  Diff, ab CR  S8ign,
N 72 T2
M 9.46 16.43 6.97 .965 T7.223 .01
o 6.4,87 11.444 4.957 .823 6.023 .01

r12=.71h
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Table VI,.-

Critical Ratio Tests on the Mean and Standard Deviation of
NAIT Raw Score Differences Between Trial fne snd Trial Six
on the Final Test Session. N = 72.

Stats Trial One Trial Six Diff. Op CR  8ign,
N 72 72
M 11,01 18.36 7.35 1.159 6.342 .01
o 8.269 13.849 5.580 .998 §.591 .01
Oy .969 1.632
Og -689 1.154

1‘12: . 867
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3. Rellability of the STDCR.

Test-retest reliability calculations on the STDCR
could not be made in this study for two reasons: 1) the
inventory was administered anonymously, and 2) the RCHMP
officlals were reluctant to engage in further teasting.
Therefore , a split-half relisbility test was employed ss
the alternate technigue, Since the separate scales of the
STDCR contain differentially weighted items, a random
sample splitting was done by the method described in
Chapter II. Coefficients of correlation, corrected by the
Spearman-Brown formula, were obtained for each scale. The
coefficients were .587, .768, .759, .843, and .797 for
$,7T,D,C, and B respectively, at the .0l level of sig-
nificance. The sample had been reduced to 69 in these

caleulations dus to.the holiday absence of three Subjects,
e Correlations between NAIT Seccres and STDCR Scores.

Coefficients of correlation were eatimated between
each scale score of the STDCR and the NAIT algebraic scores
of sixty-nine male Subjects. The coefficients obtained
were ~.226, -.104, -.109, -.088, and -,142 for 8, T, U, C,
and R respectively, with no cosefficient slignifilcant at
either the .0l or .05 level.

An item analysis was done on each of the 175 items

of the STDCR for Yes, 7, and ¥o responses between high,
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intermediate, and low NAIT scoring subjects, as well as for
high and low sxtreme scoring subjects. Visusl inspection
identifled no observeble differences for any item, or
response direction. Chi square tests were calculated on
items hinting marginal differences, only to corroborate the

visual inspection.
5. Discussion

The discussion of results to follow has been divi~
ded into 2 subsections. Subsection A deals with the rell-
ability and validity of the NAIT test as a measure of
reactive cortical inhibition, and Subsection B includes a
discussion of the HNAIT test and the personality dimension

of introversion-sxtraversion.
A.- The Reliability and Validity of the NAIT test.

The individual trisl relisbility coefficients
reported 1n this chapter demonstrate the consistency of
Subjects in the reporting of after~image disappesrance, vis
& motor response. An average coefficlent of relisbility of
.76 wes estimated by converting the coefficients to Fisher<d

2 scores for averaging, and reconverting to s coefficient

2 Quinn McNemar, Psychological Statlstics, New York,
John Wiley and Scns, 1955, p. 355,
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of correlation., Considering the variations anticinatad in
visual-motor judgment responses to the dynamie paycho-
physiologieal phenomenon of an after-image, the obtained
reliability recommends the NAIT apparatus and procedures
employed.

The vallidity of the instrument aszs a meesure of
retino-cortical reactive inhibition is supported by the
finding that the mean score inerement of the sample, on
both test sessions, was significantly higher than an
increment expected from chance fluctuations alone, If the
obtained increment 1s not credited to chance errors, it
must be explainable on the basis of learning,improvod re-
action speed, errors of set, or expectancy, or other un-
known factors.

It would seem that NAIT score curves, when learning
has been observed,de not resemble classical legrning curves,
on the NAIT apparatus, seen in the verformances of some
neive subjects. Vhen learning 1s evlident, it 1z ususlly
demonstrated by a declining curve as inaight and task
perseverance develop, thus effecting an increase in after-
image awareness. Consideration has been given to the
noseibility that the learning may involve a reduction in
judgment difflculty, expressed as a rising score. If such
learning is taking place, it does not explein the return

to the same basal level of funetioning, in the second set
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of slx trials, after a thres minute reat, followed by a
near identical increment growth.

That the intratrial increment 1s not due to an
improvement in digitel reaction time 1is obvicus from the
nature c¢f the instrumental task. Classic reaction tinme
variability remains within time ranges far below the
latency required to effect a significant difference on the
NAIT apparatus.

Neither set nor expectancy errorz appear operative
in effecting the rising scores, since the error transfer
would be expected in the first trisl of the second test
session. Unfortunately, it waz not possible to alter the
method , speed, or timing of the stimulus presentation due
to the sutomation of the instrument.

Despite these observations in favour of a resctlive
cortical inhibition interpretation of the NAIT phenomenon,
the observed score increment may bhave been due to other
unknown factors, For the time belng, this writer 1s
content to employ the "interpretation” until future re-
search into the slectroretinographic and electroencephalo-

graphie characteristics of the phenomenon are clarifled,
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B.~ The NAIT Test and Introversion-extraversion.

The null hypothesis; there will be no significant
coefficlents of correlation between STDCR scores and
negative after-image threshold scores for sixty~nine male
sub jects , was not rejected.

In 80 far as the NAIT measurements may be measures
of retino-cortical resctive inhibition, the results of this
investigation do not support Eysenck's explanations of the
psychoneurological basez of the personality dimension of
introversicn-extraversion. Conversely, the results are in
agreement with the findings of Rechtschaffen3, and Beckeplt,
A further point of agreement with Becker's findings 1s that
bassl and reactive inhibition, though cooperstive, appear
to be distinet. This specificity was observed from the
analysis of the correlated variances of the two teat
sessions. Although the means of the intratrial increments
were not significantly different in the two sessions, the
basal level of functioning was significantly elevated in
the second test session, probably due to the lnadequate

3 Allan Rechtschaffen, "Neural Sstiation, Reactive
Inhibition end Introversicn-extraversion", in the Journal

of Abnormal and Social Psychology, Vol. 57, No. 3,
November 1958, p. 283-291.

Iy Yesley C. Becker, "Cortical Inhibition and Fxtrsa-
version~Introversion”, in the Journal of Abnormal and Social
rgyehology, Vol. 61, No. 1, July 1560, p. be-bb.
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rest period between trials. Thiz besal level difference
itself was not related to the personality dimension,
observed in the inspection of the item analysis previously
mentioned.

The abaence of obtained correlations between the
STDCR scores and NAIT scores 1s best considered from four
points of view: 1) The KAIT test may not measure reactive
cortical inhibition; 2) Reactive cortical inhibition messure-
ment through visual after-imsge threshold may not be related
to introversion-extraversion; 3) ™he STDCR may not measure
introversion-extraversion; li) The relstionship between re-
active cortical inhibition and introversion-extraversion
mey not to be expected in samples of the normal pepulation.

1) The HAIT test may not measure reactive cortical

inhibition: TIiscussion has already been presented on the

problem of HAIT test validity. The Intratrial score rise,
observed in this study, and four previous pilet astudies, as
well as in current studiesd with clinical samples, provides,
in the estimation of this writer, sufficlent evidence that
retino~cortical inhibition givea the best interpretation of

the increment phenomenon.

S Current studies with NAIT thresholds in Intra-
cranial pathology, and other Psychlatric categories is
pregently being conducted by the School of Peyechology and
Zducation, of the University of Ottawa.
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Bysenck and Afba®, as previously reported, using a
similar instrument, interpret the duraticn of the after-
image as inhibition, and the perception of the primary
stimulus as facilitation, at a peripheral level of function-
ing. 8Since the after-image phenomenon is generally con-
sidered as an inverse measure of pre-stimulation, this inter-
pretation 18 inconsistent, and smmcks of motivational dis-
tortion on the part of the investigatcrs. Cortical inhibi-
tion 13 a central phenomenon. It may be the cause or the
effect of many sums , products, and neurological quotients
at the peripheral sensory level.

2) Resctive cortical inhibition measurement throucgh

visual sfter-image threshold may not be related to intro-

version-extraversion: If Eysenck's theory of inhibition and

personality 1is conslistent with neurologicel knowledge, then
reactive cortical inhibition should be best tapped, spart
from direct neurologlesl measurements of the cortex itselfl,
from visual phenomena. This position obtains 1tz valldity
from the fact that the optic retinme, and optic tracts are
more closely related to the brain embryologicslly, anatomic~

ally, and functionally, then other spinal nerve tracts.

6 B.J. Eysenck and 8. Alba, "Drugs and Fersonality,
IV. The Effects of Stimulant and Depreasant Drugs on the
Suppreasion of the Primary Visual Stimulus", in the Journal
of Mental Science, Vol. 103, 1987, p. 661-665. '
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Much of the experimentstion on the corticsl inhibi~
tion theory of introversion-extraversion, ams postulated by
Eysenck, has been done on measures of resctive inhibition
in the voluntary muscular aystem, through performance preci-
sion and conditlioning. If such modalities are suspect, as
indirect regilstrars cf central brain economy, then retino-
occipital phenomens should occupy an elite position, if the
neurological state 12 in any waey related to a type and trait
psychology.

3) The STDCR may not measure introversion-extra-

version: This sspect of the problem seems the most tenuous
and elusive. Does the inventory measure the trsaits sub-
sumed under the personality types? Are subjects able to
report their behavior at a habitual response 1-vel -nd trailt
level in s valid and reliable way? Since Eyrenck himself
had asccepted ths STDCR, and particularly the R scsle, as an
inventory measuring the personality chsracteristics included
in his concept of introversion-extraversion, his postulates
must be investigated within the same limits and framework.
L) Relationship between resctive cortical inhibition

and 1ntrovornion-exbravefs1on mey not be exvected in samples

of the normal population: FEysenck's original inveatigations?

with the personality dimension of introversion-extraversion

7 HoJ. Eyaenck, Dimensions of “srsenallity, londeon,
Kegan Paul , 1947, x1-308 p.
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obtained the most significant differences, utilizing a
battery of objective tests, with samples of c¢linical popu-~
lations, predominantly neurotic. Nevertheless, he con-
ceived the differential quality of non-psychotic character
disorders as stemming from a factor of psychologleal stress,
named Neurosis, superimposed on the pre-exiasting degree of
normal introversion or extraversion. This position of the
Sub ject, along the personality continuum, was not under-
stood as effected by psychologlcal malaise, but reoresented
a basic, constitutional predispesition.

Such a bsgic and "normal" predisposition, along =
continuum, would seem to be accessible to paychological
measurement in a sample of normal individuals, and the ob-
tained distributions of both RAIT scores and “TDCR scores

in this study approximate the Gaussian curve.



SUMMARY AND CONCLUSIONS

This dissertation has reported on an investigation
of possible relationships between introversion-extraversion,
a8 measured by the STICR and negative after-image thresholds,
The negative after-image threshold measurements, via a new
apparatus, were smployed and interpreted as measurements of
reactive cortical Inhibition in the visual modality, to test
Fysenck's postulate that reactive cortical inhibition is
related to the persaonslity dimension of introversion-extra-
version.

Following a pertinent review of the literature re-
lated to the Eysenck theory, the instrument was described
in detall, and its test-retest reliability wa- exnrensed.
The validity of the instrument as a measuring Instrument
for retino-cortical reactive inhibition was defended.

Utilizing Pearson product moment coefficlents of
correlation, tue relatlonships between the STDCE scale
scores and the NAIT test acores were investigated, testing
the null hypotheais: there will be no significant corre-~
lations between STDCR scale scores and NAIT test scores for
a ssmple of sixty-nine male subjects. The findings did not
justify a rejection of the hypethesls and, therefore, do
not support ¥Fysenck's psychonsurological explanation of the

personality dimension of introversion-extraversion.
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The findings do support recent investigations which have
likewise rejected Eysenck'!s position.

Future research posslbilities with the NAIT appara-
tus should include & needed investigation of the electro-
retinographic and electroencephalographic nature of the
alter-image threshold, to determine the validity of the
algedbralec score as indicating true neurological inhibition.

Investigations should also attempt to estimate the
possible correlations between NAIT performances and intro-
version~-extraversion in extreme groups, such asg in samrles
of extraverted criminals , and in conversion hysteris.

If introverasion-extraversion is related to consti-
tutional brain architecture, various forms of intracranial
pathology might be investigated for the presence of abnor-
mal inhibitery levels. Such an instrument may alao provide
a reliabls tool for the investigation of central drug
effects, and finally, the NAIT test might offer a new tech-
nique for the measurement of both tonic and phasic autono~
mic balance, through its particular sensitivity to changes
in hue inhibition.
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Light Measuring Technique for Obtaining
Foot~-Candle Conversion Data.

The conversion scale from microamperes to foot-
candles, included as Figure 3, page 45, was calculated
from light measurements of the revolving disc, adjusted
so as tc show only a white surface. The readings were ta-
ken with room darkness approximating that of normal testing
conditions. The stimulus light waa on and set at the norm-
al intensity level.

A Macbeth Illuminometer, No. 496979, recently

callibrated by the Natlonal Kesearch Council, was employed.

The illuminometer telescope measured 2.5 inches. It was
set and masked in the viewlng aperture of the stimulus
cabinet. Yo correction was made for the color variation
of the samples since thils constant error would not affect
the measurements,

Readings were obtained for each scale Increment on
all ranges for the disec 1llumination microarmeter. The
values obtained were the means, at each scale point, for a

set of three observations.
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Wiring Diasgram of NAIT Apparatus
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ABSTRACT OF

An Investigation of Relationships Between
Introversion-Extraversion and the Negative
After-Image Thresholdl

Eysenck has postulated that the personality dimen-
sion of Iintroversion-extreversion is the consequence of
individual differences in learning, due to an inherited
brain disposition. This cortical characteristic iz ex-
pressed in the degree of reactive inhibition generated by
the cortex to successive sensory stimulation. Such a
cortical exonomy would dispose the individual to elther
introverted or extraverted personality traits by its effect
on early social learning, and the patterning of subsequent
behavior.

This study investigated the Eysenck theory by
measuring reactive cortical inhibition to retino-ocecipltal
stimulation, presuming that it i1s a more sensitive and
direct modality for such measurements. Subsequently these
psychophysiological measurements were tested for correla-
tions with introversion-extraversion scores on the Guilford

STDCR inventory.

William F. Berry, doctorsl thesis presented to the
School of Paychology and Education of the University of
ottawa, Ontario, April, 1961, ix-80 p.
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The measurements of retino-cortical reactive inhi-
bition were obtained through the employment of & new ins-
trument which produced s sustained negative after-image of
8 subliminal primery stimulus, The intensity of the ground
$llumination required to meintain the after-image, measured
photoslectrically, provided the messurements interpreted as
cortical inhibitien.

The apparatus test and the STDCR Inventory were
gdministered to sixty-nine RCMP officers and constables.
The reliability of the after-image test was found to be
scceptable , and the validity of the test as a measure of
cortical inhibition was argued from the identification of
rising seores through six triasls, not explainable on the
basis of random fluctuatlions or learning.

Caleulations of Pearson r'® between STDCR scores
end the negative after-image threshold scores obtained no
significant relationships. The null hypothesis that "there
will be no significant correlations between STDCR scores and
negative after-image threshold scores for sixty-nine males”,
was not rejected.

The results of thias study do not support Eysenck's
theory of introverasion-extiraversion, but do support recent
and similar studies which have found no justification for
accepting a relationship between this personality dimension
and reactive Inhibltion.
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