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INTRODUCGTI ON

Many studles have been published which disouss the
personality diaension of introversion-extraversion smd its
psychoneuroclo :ical correlastes stemminy from the resctive
cortical inhlbition theory. Attempts heve boen mude to
link objective test results as detsrmined by a yuestionnsire-
type tesk with bebaviour which wus s.id to be neurclo;iocal
in character. #uch of the work done im this .rea leaves
the resder both speculating snd confused,

secording to Fysenckiun theory, individusuls should
show estimstion scores in & specifio direction, tiat beling
underestimetion of stimull im relation to established Lusal
aatimates, i.e., a point of subjective eguality. This
azount of reduction over & specified number of trials is
used &8 one of a number of physioleglcal oriteris in estab-
lishing nersonality traits of sn individusl. One of the
me jor essumptions mede by lysenck is that sll people tend
to reduce their estimates of etendard stisull in relation
to original estimates made.

Recently, however, a study, malnly interested in
investigating tolerance to palnm and ability to stand sensory
deprivation, reported individusle who 4id not show estime-

tion sccres in the expected direotion. Hubjects were observed
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inoreasing their eatiamstes of & siunturd stlmulus over &
«iven number of triuls and were labelled us sugmsuters,

‘The reported findinags intrigued this writer snd ini-
tlated an 1nquiry as to why Eysenck, in his theory, failed
to account for these response types, This dimssertation then,
is an atteapt to discover if sugmentation is z satistioslly
significant and reliable phenomencn in a population and to
investigate this nsychoneurole rical event mg e possible corre-
lated facter in the personsllity &imension of introversicn-
extraversion. This study wus desined to investi:ate the
after-effects phenomenon in the three modalities of kines-
thegis, sudition and vision.

Chapter one presents a review of the liteariiure
conocerned wlth the origin of the Eysenckian theory end the
relsted physiolo-iosl construcis of remsctive inhibition and
satiation. It also presente the rrimery srticle in which
Eysanek at.tes opnd explasins his b=ale postulute, Tinaelly,
this cunupter survoys relevant works in the ares of the
inhipition theory and its relution to the paresopnality dinen-
sion of introversion-eitraversion, and sta%t.y the hypothasea
to ha investiguted,

The fcrllowing chupter describes the populstion
salected for this study, the iustrumenss used to mamsure

sensory estimstions, snd the objective oritsrion for the
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personality verisble under study. A desoription is ulso
wiven in this ohapter of the experimental procedures s well
a8 the statistical techniquss ueed in hundling the dats,
Chapter three precents tne resulte of this axverimemt
and atteapts & discusaion of them in relation to the hypo-
theses being tested. Lastly, the signlficunce of the findinzs
are oonsidered zund from this suggestions for further resesrch

are made.



CHAPIIR X
REVITY QF Tl LITLLATULR

This ochapter presents Zyasenck's theory of the
introversion-extraversion personality dimension, based on
the psyochoneuroclogicsl phenomenon of reactive inhibition.
It also rsports on pertinent studies regerding the inhibi-
tion theory and other related areas. Seotion ons derls with
the origin of Bysenck's theory and its related studies.
Section two presents theories concerned specifically with
the phenomenon of setiation snd inhibition, as well mss the
confusion and differ=nces of c¢pinlon in this ares. Section
three deals prizarily with the inhibition theory and its
relation to the personality dimension of introversion-
extraversion.

l. Origins of the Fysenckisan Theory
and 1ts Related Studies,
The finding of waLaodl showing that introversion-

extraveraion is etrongly based on an inherited disposition,

1 H., MoLeod, "An Experimental Study of the Inheri-
tance of Introversion-Bxtraversion”, unsublished doctoral
dissertation, University of London, 1954, quoted by H.J.
Eysenck, "Cortical Imh&bition, Pigural Artor-wrfaet &nﬁ
Theory of Personslity”, in gourpel :

ﬁ!ﬁgblg&l 701. 5}., ﬁﬂ. 1' Jﬂly 'F h" po 94--105.
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for Ryoanok,z suggepts Lhoet he senrch for & ceussl faetor
respoasible for extruverted behuviour should be concentrated
on propertiss of the central nervous system, especlally the
sortex. it seexms unlikely thut periphersl fuotors could

be responsible for the great and complex Aiffersnces ob-
gerved between extraverts and introverts. Eysoncka proceeds
under the sssumption that from the tasting of two groups,
cne comprised of hospitelized neurotics and the other non-
hospitalized normsls, the test differsncss would provide an
outside oriterion of peurotioclem and that test differences
between hysterics and dysthymics would provide & eriterion
of introversion-extraversien.

In turn, Eysencx‘ hes interpreted his introversion-

extravarsion eontinuun5

on the basis of e cortical predis-
position in the individual which causes an inhidition of the
regponse process Lo successive stimulation., Also it should
be noted that conditionabllity end learning are ssid to be

related invarsely to the amount of cortical imhibition,

2 H.J. Bysenck, "Cortical Inhibition, Figursl After-
srreot, and Theory of Personality™, in the Journal of ib-
normal snd Sccisl ¥Psyohelogy, Vol. 51, No. 1, July 1955,

p. 94-106,
3 ;g;dup PI 9“’106.
‘t Mo s Pe 94“1060

5 hutdechadadoninaliad : ‘ 5, g "v;“:, 1 - P
Kegﬁﬂ ?ﬁﬂl 1 194? ') i L % ";3 p .

i, London,
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categorizing the inuividu.l c¢ivher to ths introverted or

extraverted portion of the 4laension.

6

Rysenok ™ stresses that this phenomenon differs

aocording to the individual:

All responses leave behind in the physiocal strao.-
tures involved in the evoontion, a Btate or substance
whioh aots diresetly to inhibit the evooution of the
getivity in questicn. The hypotheticel inhibitory
condition or sudbstcnce 1s obssrvable only through
its effect upon positive reaction poteniials. This
negative reaction is cazlled Reaotive Inhibition. An
increment of reactive Inhibitien (2Ig) is assumed
t0 be generuted by every repatition of the responae
(R), whether reinforced or mot, and those increments
are assumed to accumulate except es they spontan-
eously disintegrate with the pussage of time,

lpdiviluils in whom rasotive inhibition is
genereted guiekly, in whom strong reactive inhibl-
tions are gesmersmted, 2nd in whom resctive inhibition
is diasipated slowly are thersby predisposed te
develop hysterieal disorders in oceses of neurotic
breskdown; conversely, individuals in whom reasctive
inhidbition & gensrated slowly, in whom weak rese-
tive inhibitions are generated, snd in whom rsasctive
inbhibition is dissipated quickly, are thereby pre-
disposed %o duvelop ilutroverted patterns of behaviour
&and to develop dysthymic disorders in onases of
neurotic breakdown,?

In tho aepplicution of this theory, Eymnexa noted
that these imdividual difrerencss in sutonomic reactivity
and condlitionability gzlve rise to the personality dimensions

of nenrcticlisz and latroversion-extraversion. If neurcticism

6 Byssnok, Dinsnsions of Tersonslity, Op. Cit., v.

7 Ibid., p. 96.

B emmm——— , (84.), Bshsviour Theravy and the
HYeurosis, Pergamon “ress, New York, 1960, X1-479¢ D.

96.
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and introveraion ars combine’, the ra2sult was the dyathymie
individual who In patholoroa) tar-s is more prone %o suffer
from anxictias, pho®iss, ohoeasionsn, and compulsions as well
a8 resctive depressions., The parson wiho shows a defloloenay
in conditionadility and who is unadle to form useful con-
ditioned responsas tends to develop a waaker pattarn of
soolalization., In addition, this peraon exhibits high
neurotisiam, peychopathle and hysterlie symotomutolozy.
Briefly then, Eysenck's theory links the concepts of
inhibition and excitation with introversion-extrevarsion,
Starting with a thoory =boub the sxistzues of two important
persopality dimensionn, nouroticism and Antroversion-
sxtrevorasion, an attempt wae made to seek cut czusal fectors
to seecunt for a givern individual's position on these dimen-
glons. Neurotiocism wee i1dentified, with some aisgiviungs,
as & consequence of an over-labile mutonomic aystem; extra-
version being ooncelved ss reluted te the notions of inhibl-
tion and exeitetion. It seemed that in order to mediate
prediotions from the conceptual and experimental lovels to
the behaviour level, it was necessary to postulmte such
mechanisms sy defective conditionability in extraverts and
enhanced conditlionabllity in introverts,.


http://phoM.es
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Weloh and Kuﬁtm,“ weine POGR coniitioning on sizhty-
two control subjects znd fifby-one patients, found thet the
patients, most of whom wers of the dysthymio type, condi-
tioned much more guiockly than 413 the controls. This study
has lent some support to Eysenock's hypothesis,

?ranks,le ueing the eye wink reflex to e puff of
alr as the roeponse, and a tone 28 the conditioned stimulus,
tested & matched 2roup of hysterics ns well a8 normsl and
dysthymic groups. The author showed thet dysthymiocs condli-
tion more quickly than normals, and normale sore guickly
than hystsries,

Eysanck*l

¢ited this work as =zupportive of his
theory. It ecems thers is busie to question this {nterpre-
taticu 1f you cecnzider that ¥Vysenck hes followsd the

anllianlz definition whioh postuletes thet Ip (Resctive

® Livingston %elob znd Joseph Kubis, "The ¥freot of
Anxiety on the Conditioning fiste and -tability of the POR®,

in the gougga; of Payehoelogy, Vol. 23, Firet Half, January
1947 ’ p- -91 .

10 ¢. Frapks, "An Experimental ‘tudy of Ceonditioning
a8 keleted to dental ~bonormelity”, unpublished doctoral
dissertation, University of lLondon, 1954, quoted by H.J.
Eysenek, "Cortiocal Inbibition, Figural “fter-¥fteet, and
Theory of Personalitiy”, Op., uit., p. 97,

11 Zysenck, "Corticsl Inhibition, Figursl After-
Erftect, and Theory of Persemslity”, Cp. Cit., p. 94-1086.

iz C¢.L., Rull, ;g;aagglaa of Beshaviour, Mew York,
Appleton-Century, 1943, x-42% p.
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Inhibition) is produced by response evocation and that the
megnitude of this Iy is dependent on the amount of work
involved. Furthermore, Iy oumulates umder conditions of
massed practice and becomes menifest in performunce decdre-

ment. In the Franks'i®

study noted, no indication was pede
of the intertrial interval used In the conditioning prosce-
dure, nor of the amcunt of work imvolved in each response,
His results showed thet the scquisition curves obtained
diffor on the initial conditioning trials amnd 4o not show
any real tendesnecy to diverge on the followlng trisls. This
seens to be sozmewhat of & contradistion to the reactive in-
hivition theory which Eysenck follows,

There have been & pumber of works written in the
area of ianhibition, and some of these studies have given
gupport to Eysenck's hypothesis, Hemiltonl? disousses the
Pavlovian congept of corticel inmhibition, and states that
any inhibition that takes plesce involves the whole cortax,
snd in turn, learning itself is inhibdited or enhsnced by a

generalized cortiocsl funetioning.

13 Franks, Op, Oit., p. 97,

14 Max Hamilton, "Cn the Hature of Inhibition in
the Carebral Cortex”, in ?gg%ho;gg;um; Reyiew, Vol, 359,
XQC 1, Janu&ry 1952, Po 69"’ .
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15 felt that visual and

¥Wertheimer und Werthelmar
kinesthetic rfigural after-effects would be positively cor-
Telated and thad the amount of after-effecet would show a
correlation with metabelic efflceliency. If this were so it
could de iaplied thet there is & hollstic corticsl mechanism
controlling sutiation. The reported findings of this resesrch
supported these hypotheses,

sorthaiwar,l°

irn studying visual z=nd kKinesthetic
sfter-effects and chunges of viguml and kinesthetle after-
effects after chunges in sstabolic rute, found e significunt
positive relationship. This finding sleo seems to be ocorro-
borative suppert for the uypothesis that the flgural after-
effects, found in 41fferent sense modalities, sre produced

by the same physicioszieal process.

15 Michsael Werthelmer apnd Nancy ertheimer, "Meta-
bolis Interpretustion of lndlvidual Bifrarenoaa in Pigural
After-Iftecta®, in Psychologionl iew, Vol. &1, ¥o. 4,
July 1954, p. £79-

16 Michael Yertheimer, "Figural ’fter-Nffects as a

Heasure of Hetebollo Efficiency”, in Jourpasl of Persopnslity,
Yol. 24, September 1953, p. ﬁé»?ﬁ.

TRy
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2, Satlstion and Inbidbition Theorles.

Kohler =nd Wallach,lv {upon whose theory of satla-
tion and sfter-effect Kysanekla has bused muoh of his
reactive ocortical imhibitivn hypothesis), belisve thet the
basic distortion or after-effect was produced by a dis-
placexent of the test figure froa the oortical area which
wad initlelly stimulsted by the inspection figure. 3Satia-
tion then, is interpreted as a phenomenon involving boundary
current., The stronser the figursl current, the stronger the
counter feorces engesndered, and the stronger the figural
after-effact, This setistion could be considered as lowered
gortical conductivity in a locslized cortical area, and the
behavioursl meusure of this loocalized and temporary lowered
eonductivity is regarded as the flgurel after-effect.

One is tespted to say ithet the prolonged pre-

sance of an l-object lowsrs the conductivity of the
cortical aress end adjsocent regions, sotuslly, the
change appeurs to ve asalnly en inorease in polariz-
ability of the tissue in question. (...) If the

gonductivity of the area ls lowered, the intensity

of & currept which passes through this area is at
once detrezsed.l9®

17 Welrgang Kahler mnd Hans ﬁallueh "Figurml ~fter-
Effects”, in Pro dinzp of ] oh i

§§¢15tx ea 194 p 6555 q by ¢

ths ai;arity Ha%we&n uemetlve Inhibition and Reural
Batiation”, in wmmgaeg% Journsl of Psychology, Yol., 39, Ho.
2, June 195&, p. 2B87-236.

18 Bysenok, "Corticeal Inhibition, Pigural After-
Bffect ,nnd Theory of Tersonality”™, Op, Cit., p. $4-1086,

1¢ Keohler snd *sllaeh, Dp, Cit., p. 684.
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Thus, the authors use ths tara satietion to demerid
the slectrotonic effeot of flgure currents on the corticsl
mediun and figural sfter-effecte to dencote the slterations
which a test object may undergo when their firure currents
suter into & satiated srea. From this it is assomed thet
the cortical medlua affecta and is effected by the figure
preoceas distridbution, and that there is a dynamic lnter-
action between the two., It ¢sn e&lso be assumed that the
condition of the corticsl medium may be o determinant of
one's percepticns.

Klein and Kreoh®0 meinteined that rezistance within
ah ares stimuleted, is heightensd by any nsural sctivity,
and that the smount of stimulation distortionm in & new
pattern is not necesssurily dependent upon strong figure~

ground differantiels.

20 George 3. Klein sand Devid Kreeh, "Corticsl Con~

ductivity in the Ereim-Injured”, in Journal of Personalivy,
Yol. 21, Ko. 1, Septembar 1982, p. 118.148,

9

@
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The current flow iptiauted by stdiuletion of @
defined corticel erea results in & heightoned resis-
tence, within that aree, to tfurther electricucl
agtivity. Bhould further stimulation occur, the
resul ting pattern of alectricel activity would us a
counsequendge of this increused resistance, be '"dam-
pened', distorted or roerouted. Ip this event we cun
then spesk of reaclive or a temporary dondition of
decreesed cortical conduetivity; {(...) TFor this
temporary and localized condition we would wsesune
thut the degree of decresss in corticul conductivity
38 a function of the amount of originel stiszulaetion,
guch that the more stimulution the grecter the drop
in corticel conduotivity (within certain limitsa).
However , we would postulete cnother fuctor which
contributes to the extent of drop in cortiesl con-
ductivity: we would assume thuat the over-all state
of the cortex helps to deterpine the inltial or
busel value of sortlonl conductivity prior to eny
stizulation, L.e., the basal or chsrseteriatic
level of corticul oconduotivity.2l

The suthore reg.rd kinesthetic after-effacts ae an
indirect messure of cortienl conductivity, snd they infer
thal patiente with brain injuries have a lowered éonduct-
ivity end will show efter-effects more readily, in greeter
degree snd with greater perzistence than normals. Thelir
data supposedly supporis the theory thet an effect of cor-
tical lesions iz a surked change in general corticsl
eonductivity.

Jutfe ,°® testing brain-injured subjects with and

vwithout mewory impalirmsnt, for kinesthetic figural after-
erfect produced oontradictory results as comparsd to those

21 Klein end Kreoh, Op, Ci%., p. 120-121.

22 Robert Jeffe, "Kinesthetic After-Pffects Follow-
ing Cerebral Lesions®, in Jpericun Journcl of Fsychol ’
Yol. 67, Ko. 4, Dessember 1954, p. 06u-678,
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of Klein and EKreoh previously menticned, He found no siani-
ficant differwnoss in figural sfter-effect between his group
of contruis end drain injured,

Kevatehgs soumpe red after-lmsge threshold mansurss of
a group of fifteen wsles having intracraniel pathology with
the scores of a group of seveuty-twoe RCEP. The rasultis
showed ths xean and staadard deviation of thess two zroups
to be asignifloantly different a«t the .01l level, thus support-
ing the theory that "the after-lmage is cortiocslly iufluenced
and that pathology of one area of the cortex can sffect the
functioning of the visual aort@x".‘%

¥indings, contrary to predictions mede on the besis of
the Kohler und Yallseh theory of setiution previcusly men-
tioned, huve been found, Iaffegﬁ tested twenty pormel sub-
Joots for kinesthetio figural after-effect, but with the
interpolated stimulue being the sume as the standard one.
He found that blindfolded controls showed no after-effects.
An experlimental group were exposes to additionnl +visual
stimuli, egual %o the staunderd stimulus during test pericds

QL!!;ngggnzgg_%g%;g unpuu ed Nester's theais preasnt&d
to the Ochool of Paychology end Tdueatlon of the University
of Ottawa, Qutaric, 1961, vii-43 p.

3& Z ic# ’ p. 3’0!

2% Ravert Jaffe, "The Influencs of Tisual Stismula-
tion on Xinaaﬁhetia Figural After-fffeot”", in the jfmeri e
1611 ) P LORY ¢ ?91. ﬁg Ho, l, Xﬁ.al‘eh 19&6 P 5.
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and narrower or wider during satiation. The subjscts in the
experimentul aroup ahowed « siznifiecant distortion in kines-
thetic perception after viewing the wider stimull, Under
conditions where subjacts were exposed to visaal stimuli
only durina the satistion neriod no after-efrfects wera
demonstrated. As it e sssumed thst after-effects should be
gspacirfic to one modality, accordins to Kohlar and ¥allaeh's
theory, the results of this study appear contradictory
inesmuoh ag they indlcate thut concurrent visusl stimulation
can induce 8 significant kinesthetic figurul after-effect,
but it appears only when oonirssting size relationships are
in existence betwesen the visual stimuli.

Osgood and Ezyurze obhjected to Eohler and "allach's
theory of aatiution on the basis of the nebulousness of its
character. In the fuct that the theory is based upon fleld
changes unknown to eontempor:ry neurology. An attempt was
made to explain the nhenomenon of satistion through mechanisms
already known to be functioning in the ocortex.

Kbauakopfzv showed in his experimentsl findings that,

beyond a certaip pariod of tize or exposure to & stimulus,

26 C.E. Osgood mpd A.%, Heyer, ": "ew Interpret:tion
of Firural After-Uffecte", in Puycnolo:icnl Review, Vol. 59.
Ko. &, Herch 1952, p. 98-118,

27 John Ereuskopf, "The Magnitude of Figural After-
Bffects as & Yunetion of Duretion of Test Tericd®, in the

Americsn Journsl of VTayebology, Vol. 67, No. &, Descenber
1554, p. 664-6%0. ' '
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no appraciuble chanze was zqde in the sdaptabion phenomenon.
In objecting to the Kohl.uyr theory, he atatved:
If an inersase in polurizability is the

dominent result of pro%on&eﬂ fixation, it should

ba expect=1 than that when exposures of T-objacts

are shart their displacements should be smaller

than aith lonze* expoaures, 28
The liscovery thit fizural aftor-af’asts leguaace in magni-
tude as s function of thn length of time for the tenting
period, threws socame lioubt on the Koxler theory.

Yhat has boen praviously iilscussed is » sollection
of studiss attaxpting »lther to suppert or refuta ths
Zeaetive Inhibition Theory ae utilized by Byeeneck, 2nd to
axplain the neurcleozleal basls of sensory inhibition., It
9an de se2n that *he majority of this rese:roh only raslses
aore guectlona, TUnfortunstely, these studies came to no
definite agreement oithar for or s ninat thie theory. It
bacoazs nore sppurent that 2 zre ¢ deal of rese=zrch has yet
te b2 Acne in order to ¢lsrify smeny of the unanswersd jues-

tions 2nd disputes arleing over the Pesgtlive Tunhibition

Theory. 4s Harryzg notos, and qulite rightly so, Fysenok has

found it necamsary to propose further probleme for regenrch

28 Krauskopf, 2p. Cit., p. 684,
29 #¥illlem ¥, Enrry.

' old ., unpub nnad .éctaru' d,as@rtmtion,‘Qniver-
y of Ottowa, Sehool of Peychology smd Tduectlon, 1961,
1x-80 pe
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to investisate the relationship bLetween resciive cortical
inhibition and the development of introverted or extraverted
personality trults. The followinv seotion of this chapter
will ettempt to present some of the studlies done which will
possidly clarify the confusion that scemingly exists in this
aresa.

d. dYtudies Concerning Introversion-Wxtraversion and
Reactive Cortiocal Inhibition.

Eyﬁun&kao uzad pursuit-rotor learning as a measurs

of resiniscence and the 4]l as & messure of introversion-
extraversion end neurotlicism in astiempting to lntegrate per-
sonelity theory snd leurning. The etudy concerned itsalfl
with the hypothesis derived from iecrninz theory, democastrat-
ing that extraverts should show srester veziniscence on the
pursuit-rotor following mussed practice than introverts., /s
a second part of this study, an attempt wus smade to investl-
gete the relationship betwsen neuroticism snd reainiscence.
The reaminiscence phenomenon (or the recovery of motor preci-
sion) could 0w considerel ns the product of inhivition
originating in the massine of ureotice, Eysenck hypothesized

then, that extravertis should show & bhisher de rea of

30 H.J. Eysenck, "hesiniscence, Nrive und {ersonelity

Theory®, in the Journal of d Soeial V'syeoholoay
Vol. 59, No. 3, Ho ke ; Empﬂ.aﬂ;'a;féi s R ’
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reminiscence t-an introverts. The Person
inventory was used es s erliterion for introversion-extraversion

and neurotieism. The results waere seen by fysenck as positive
prooef of the relationahip between the variables dbelng iuves-
tigated. He found a significent correlation of .29 bstween
the extraversion soale and the first reminiscesnce score, but
on the seoond testing, the results were not signifiocant.
Conditioned Inhibition combined with reactive fnhibition
aight have been the faotor that ocuused insignificant results
on the seoond testing., The findinags that extraversion and
reminiscence were assoaiated, followlng the stated hypothesis,
and reainiscence bYeing significently greater for imdividua e
with high neuroticism scores than those with low K scores,
prompted Eysenck to be optimistic im linking the study of
pereonelity with drive and its neurologieal antagoniats.

Emith and RuygnzSI using distance in word assoc¢la-~
tions a2 thes criterion of satiation and the Sixteen Person-
ality Factor .uestionnusire s the asriteriom for imtroversion-
extraversion, showed that extraverts differcd significantly
from introverts ia the number of atatistiocally uncommon

reéEpONBES.,

31 Doneld SBaith and ﬁltmn ﬁay@ar, “erbal ﬁatiatian
and Personality”™, in the Journal of Ah ; g ]

Psyehology, Vol. 52, No. 3,
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1 32

efter-efrect and reminiscence is related. He used the
irohimedes Spiral After-Sffeot as a messure of satiation and
an lnvarted Alphabet Printing tesk &s a measure of reminia-
cence. The Maudsley Persopality inventory was used as the

eriterion for imtroversi-n-extraversion. He made six pre-

tested RKysenck's thecory thut extraversion,

d4ictions on the theory thet extraverts accumulated reasctive
inhidition quickly and that it dissipates in them nlowly.

The hypotheses were: a negative corrslstion will be found
betwesn extraversion and duration of after-effcot; axtrsverts
would see progressively less of the after-effect with re-
peated massed trianls; extraverts would see progreszively
lees of the after-effeet after a pericd of rest; there will
be & negative correlstion between duration of after-effect
and a measure of remlialiscencs; there will be a positive
correlation betwean extruvarsion snd reminiscence; and
finally, the extraverts will show a tendency for more work
decrement with messed practice on the inverted alphabet
priating task. Using forty mele university students as sub-
jects, he found that four of the six prediotions were con-
firaed with significant eorrelations ranging from .41 to .43.

Correletions were not significant bhetween extraversion and

32 R, Lyan, "Extraversion, Reminxaeemea. and Batla-
tion Effects™, in tha British Journal of Psysholeogy, Vol. 51,
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reminiscence, and extraverts did not see progressively lese
of the after-effect arfter & pariod of rest,

Meior35 tested five hypotheses in relation to the
study of personelity varisbles us memsured by the iHinnescta
Hultiphasie Personulity inventory of which probably only
three ure relevent here. The ri1st cne being, individual
variation in the masgnitude of kinesihetie rigurel atter-
effeot varies negetively with the amount of reminiscence in
inverted alphsbet printing end seccndly, individuel veria-
tion in the persistence of kinesthetlo figursl efter-effeot
veries positively with sge and negetively with sizse of vooa-
bulery, and laetly, remivisesnce varies negetively with age
end positively with size of vocabulary. The results of the
study largely supported these hypotheses. The relationships
obgerved bhetween reminiscence in Inverted Alphabet Printing,
kingethetio figural after-effoect, age, and vocebulary aay
derive from someé pneural process invelving the generation and

¢issipetion of reac.ive imhivition.

33 Menfred deler, "Interrelastionships Among Person-
ality Variables, Kinesthetio Figural Arter-?tfeet and
Keminlscence in Hotor Learning”, in Journal of Abnorss

Social Psychology, Vol. 63, No. '), Jaly 1061, p. B7-04.
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Heier'sa4 resull s showed & si- nificant nesuiive
correlation betweean the amount of remisisosnce found in the
task of lnverted Alphabed Printing end the amount of fizural
after-effect in the kinesthstlio sensation.

Rayas in his study looked feor possiile relationships
between the pesrsonallty variable of introversion-extraversion
u8 deterained by the Maudsley rorsonality imvesiory uand mea-
sureg of motor reminlscence, dether then Just dividing his
groupe by the oriteriom of introversion and extraversion anpd
peuroticism, he went & step further smdé estublished four new
categories: normal introverts, neurotic introveris, aorasl
extraverts, and neurotie extroeverts. The resulis of the
gtudy lnilested the extraverts Aemonstrated more reuclive
cortical inhibition than introveris, but no significont
correlations betwess the moasures of reminiscente and any of
ths four psrsounslity complexes,

Rechtschaffen,5® in hls study, attewpted to investi-

zi:te the hypotheses thut vxtraverts developed greater visual

34 Meler, ﬂlt.. unpublished dootoral dissertation,
University of Wigconsin, Hadlson, 1946, p. 78, ss gquoted dy
%.C. Baoker, "Corticsl Inhxbition and Fxtraveralmn-lntrmvernicn“,
in the Jgurasl o Bormal , y wy, Vol. €61, No. 1,
July 1960, p. 04.

35 Qakley &. Ray, "Personality Fectors in Motor lLearn-
ing and Feminlscenca™, in the Jggg%al g% tbuornal and Soc;m;
Paychology, Vol. 39, Ha. 2, Septeaber 1¥dD9, p. 19¥-80.

386 Allen heohtschatfen, "Neural {atiation, ﬁaactiva

Inhibition,ﬂud Intravaraianmyxtraveiaina" in the &
Abporse ad Zocig yeholozy, Vol. 57, He. 3, ﬁovom er
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after-affocts than introverts; extraverts develop more IR

on 2 motor learning task than introverts; and that amounts

of after-efrfact and Ip exhibited by individuals are positive-
ly correlated., The R _Ssale from Guiltord’s Inventory of

Fuctors 3TDCR was used gs the oriterion for extraversion.

Visual alter-effeots were msasured with a spedifioally ocon-

struoted apparatus, and two meeasurcs of IR wers obtained

fros an laverted Alphabet Printing task. Results of the
experiment do not support the hypotheses tested., Whils the

obtalned results wore in the expected direction in each
eage, the degree of relationship demonstrated was upiformly
small.,

The resulis ghowed Liat the ilotroversion-
sxtraversion {(Rhathymia) scores were not signifi-
sently correlated with either emount of visual
after-effect or Iy measures. Further, amount of
visual after-effoeot was not significuntly corre-
lated with IR messures. An additlonal analysis
was awde ccmpuring the thirty-five subjects with
the highest Rhathymia scores {(extraverts) with the
thirty-rive asubjects with the lowuat Rhuthymia
scores (introverts). The two grouns alsa 4id not
differ aigniriaantly on the after-effest Iy
measures .o’

Spitz and Llpmnn,za in their experiment rfallad to
tind any significont intercoryolation of individusl

37 Reehtschaffen, Dp, O1t., p. 280,

38 Bermen Oplitz and R, Kipman, "Rellabllity end
Intercorrelation of Indlvidual IAfferepncss on Visual smd
Kinesthatic Plgural fler-"Ifeots”, in Percentual
8kills, Vel. 10, 1960, p. 158-186.
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differences in kinesthetic ficursl after-effect snd visuel
aftor-efiect scorse, and were thur prempted Lo say thet in
the use of satiatlion measures, different results might be
cbicined when employlin;; diftersnt smodnlities,

Rochtschaffen,®® ap 1f sensing criticlsm of this
$ype, replicatoa hls own previous experimont using a “ines-
thetio figural ufter-effect peasure and, us befors, reports
Rnegutive roesulta.

Confiraling Rachtschafen's studles previously men-
ticned, were the r2sulta of ¥Norsroas, Lipman and 3p1tz.4°
Thay aeasured ths rute of davelopment of visual satiation
effooits; total amount of visual satiation; total amount of
kinesthetlec sautiation; raute of dissip=tion of kinssthstie
satiation; sad rats ¢of ilssination of wisusl satiation. The
¥aadeley Forsonality susstiennelire wes used ss the :easure
for iatroversicn-extraversion. Of twenty corrsletions made,
only one was sigpificzat, (.£9) «t the ,05 level betrcen B
seores of fensles and thelr totel wmmount of visual setiation,

The cther alnetesn correletione supportecd Rechtschaffen's

U9 Allan Reshtschaffen snd Lawrsnoe Bookbiuder,
"Introversion, Zxtraversion and Kineathetic After-wffecta™,
purnal of Abpormel and Soelal Faycholory, Vol. 61,

: 405496,

40 Kathryn Noroross, Roneld Lipmen and Hermen Spitz,
"The Relztionehlip of Vitraversion-Introversion to Visua)l and
Kineathaetlic ‘fter-Effecta™, in Journal of Abnorvmal and

Soalsl Payohology, Vol. 63, No. 1, duly 1961, p. SLC-2ll.
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previously mentioned results, fimding that extraverts 4id
not develop sallation effecta more quickly, nor reach hipher
levels, nor dissipate more slowly than introverts.

Beckurél heg prebably written one of the most com-
prehensive and, at Lthe seme time, eritical srticles concarning
the Eysenckian theory that corticsl inhibition is one of the
buges for indiviiual differences in introversion-extravsrsion.
Zysenck 1s judiclcusly eriticized for using the terms satia-
tion, cortiosl imhibition, and recctive inbititicn syucny-
mously. Bscker gttemptz to celurify the misunderstandiag
fosterzd by the misuse of these teras, Ly reviewing their
semuntic and functionsl definitions, u«ndé ulso shows the Jif-
ferancas botween them., The suthor propssed three hypotheses
for testing in Liz rescureh:

a) thet indivicdual differcnces iu astiation

effeet and reactive inhibition effeqts are correlated,
thuas, Justifying the more genersl concept of reactive
sortiosl inhidition; b) that individual 4irferences
in bapal cortiosl inhibiticn sre corrsluted with
individual dirferonces in remoctive cortical inhibl-
tion, a3 assuued by Xlsin and Kreeh (1952); end o)
that individual differences in setistion, reaotivs
iahibition, or bamal oortical inhibition are re-

lated to 1ndix§dua1 differences in extreaversion-
introversion.

41 Wesley C. Heoker, "Corticel Inhi-ition and
Extraverslon-Introversion"™, im the Jourpel of !bnormel snd
S8celal PsvoBology, Vel. 61, Ne, 1, July 1980, p. b:-E8.

42 Ibid., p. 53.
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Becker used thirty-two male and thirty femmle atu-

dents selected at random. Extraversion-introversion was

determined from the results of Gullford's Rhathymin Scale,
the Maudsley Personality Inventory, and Cattell's Persons-

iity Inventory. To assess gortiea) inhibition, the pursuit

rotor reminisocence response alteration results were used as

& measure of the reaciive inhibition efreet. The kinesthetic

filgural after-effect test, Archimedes Hpirsl snd the Hacker
Cube Difference score wers used to tsst out the sstiation

theory. GER conditioning, oritical tusion frequeney snd
the uniseikenic lenses were used a2 the three approximated
basal cortical inhibition mesmsures.

The statistical findings esnabled Bevker to state
that:

{¢vo) Ho empirical evidence was found to support
Tysenck's assusption that sztistion and reaeotive
inhibition form & unitary trait., Satiastion end
rezctive inhibition measures were found to have
some common variance with ths bassl inhibltion mes-
sures, but they 4id not covary with esch other,
There was no evidence to support Eysenck's hypo-
theses that satiation measures covary with asxtra-
version measures. There ism very minimel eovidence
that some reactive inhibition messures covary with
extraversion. However, there is egually compelling
evidence to the contrary. I1If & relationship between
resotive inhibition and extraversion exists, it is
probebly of such & sxell magnitude as to be prao-
tioally and theoretiocally trivial.43

From the results and discussions of his experiment,

it appears thaut Becker hed some diffioculty in obtalming

45 Beeker, Op, 0it., p. 85.



REVI®W OF THE LITERATURE 23

relinble measures of individual &ifferences for reaotive
inhibition and satiution. Much of this leaves the reader
unable to deoide whether it cen dbe definitely said that
there are no oconsiztent individusl differences betwaen the
two phenomensa under astudy or whether the problem lies in the
zeans of obtaining more relliable messures for reactive
inhibition and satiation.

Much of the ressarceh svolving from Eysenck'’s asttempt
to estaeblish a relationship between the introversion-
extraverasion continuum and reective corticsl ichibition,
seexs quite confusing end imoonoclusive. It should be noted
for every article guestioning the theory, one has been
written with the intention of substamtiating and supporting
it. Taking into mccount all of thess studles, a number of
Tindings for serious comslideration become svident., Signi-
ficant correlations have been found between visual after-
effeot (e form of inbibition) and the personality variables
of introversion-extraversion. It was also feund that indi-
vidual differences were seen in the inhibitlon of motor or
perceptual bshaviour, Finally, moasuresents obtalined from
the visual modality heve shown t¢ be sensitive to this
reaotive inhidbision.
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To osloud the ploturs even further, Petr1e44 in her
experiment, and this suthor in a pilot study, found a group
of pecple who 4o not roaot to satiation in the ssme manner
as expaoted froam reviswing research articles done on reso-
tive inhibition and after-effect,

Let us oall the persons who tend to reduce the
size of the bleock subjeciively after stiamulation,
the Reducers, as distingulished from the Augmenters,
who tend to enlarge the block. It has heen assumed
that satiation ies cne process that expresses itself
in a change in size, and that the Airection of the
ohonge is deternined by the eize of the stimulus
object in relation to the test object. Redugersa
will tend to reduce even if he is stimulated for
equal amounts of time with a blook that is larger
then the object (...} that is to say, the total
effeot is for hia to reduce. The contrary rela-
tion helds for the torg who, when stimuleted
by objlects in preeiae%? the same way us the Redueer,
wlll regularly tend to enlarge his estimate of size.
Therefore, there are two contrasting proceszes mani-
festing themselves in different perscnality types -
one, a tenigney to anlarge; the other, a tendenoy
te reduce,

Surprisiesgly, Petrie, in thie artiole, mskes no
attempt to bring these findings intoc the basie dlsscussions
of Eysenck's theory of resctive cortical inhibition and
introversion-extraversion., It seems from the resulte that
the pheromenon of asugmentation 18 a wvariasble that should be
teken into consi leration when evuluation is aude of the

Eysencikisn theory.

44 Asenath Petrie, "Bome Psyocholosical Aspects of
Pein and the Rellef of Juffering”, Anpsals of the New York
Aczdemy of Solences, Vol. 86, irt. 1, March 1960, p. 13-28B,
45 loid., p. 186.
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It is important to remember thut Tetrie found aug-
montors by using the same test for kinesthetie figursl after-
effeot a2 was employed by Tysenck snd many other zuthors.
luascuch a® no mention has been mede of the phenomenon of
sugnentution in these studies, it »as felt that research
might prove fruitful in sttsapting to exemine the relicbility
and aignificsnce of senzory ausmentstion, and its poesidle
ramifications and implications im s c¢ritijue or extension
of the Eyssnckian thsory.

Thus, 4t might be suid in summsry: TEysenck im inter-
preting his dimensicns of introversion-oxtraversion vis the
theory of reactive cortical inhivition has ooncerned him-
gelf only with the problem of stimulus reduction snd de-
ficlsney of conditionability. He has not attempted to
explain the phenomenos of resdtive sugmentetion; that is
the response tsndenoy to sugment or anplify sensory dimen~
sions over and sbove their obleovtlve stimulus qualities,

The fcllowing proposed researoh is simed st inte:reting or
differentiating the phencxenon of Lhe responss tendenoy of
resctive zugmentvetion from the Eysenckian scheme.

Trapmsleted inte resewureh questiocns, this proposed
investigation will attexnpt to anmwer thoe following:

1) Does response augmentation ococur in estimatione of
gansory stimull, in & reml snd statistically

significant menner?
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11) 1s there a relotionship between the three modnli-
ties of kinesrthegls, vision snd zudition in terms
of nensory astimetion?

111) Are suzmentstion and reduotion tenderolon related
to Eysenck's operatiopally defined dicensions of
introveraion-extravarsion?

Z¢sted in the null form the hypotheele ls: Huving
demonatrated thet overestimaotlon occurs with grestor than
chance frsquancy, those individuale Aisplaying stisulus
estinntion 20 not 1lffer slsnificantly from introvarts with-
out overeatization oo & juastionneire type tast of
introversion.axtraversion,

¥easurements of sensory estimation will be obtained
for the thres separate modalities of kinesthesis, vision,
and andition, The appuratus u=ed to obtein these zeazurss,
as well as the MPI whioch is the tool used in this researeh
for obtaining introversion-extraversion scoraes will be
desceri®ed 1n the followiny shapier reporting on the experi-
mntal design.



CHAPTPR IX
EXPERLMFRTAL DESIGR

This ochapter will attempt to present a desoription
of the experimentel desi:n used in this study. Seoction one
deals with the sample populetion. Section two gives s des-
eription of the instruments used in measuring sensory setisa-
tion of kinsathetie, suditory and visusl stimull. Section
three discusses the psycholoriosl questionnuaire used as the
eriterion for the personality variadles of introversion-
extraversion. Section four presents a descripticn of the
experimental procedures, which ineludes adsiniztrstion teoh-
niques, Seetion five will dasceribe scoring and the mmjor

technicues used in handling the dsta,
1. The Bemple Populetion.

The ssmple conmisted of 127 "normsl" msle sublectis
whose azes ranzed from twenty-two to Bl years with a mean age
of 33.1 years. These sublects were obisined from the Depart-
ment of Mines and Teehniocel Survey of the Canalian Covernament,
the Ottaws Pollice Departwent, the Knights of “ythise Lodre of
Ottawe, und students of the !ichool of “sychology and "duca-
tion of the University of Ottawm, The particlipants from the
vplice Department and Civil 3ervice were randomly selscted

by their immediszte supervisors with only the criterion of sex
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and age employed. The thirtesn students, zs well as the
members of the Knizghts of Pythies, were obtalned by reguest-
ing volunteers,

The purpose of this wmannpsr of saxpling was to obtain
& heterogeneous sroup of subjects with varied educ:tiecnsl
baskground, soclio-economic status, and hopefully, diverasified

parsonality types.
£. The Payshophbyeioclogical Apparsatus.

a) Tool Used in '“essuring Kinesthetie Tizural "fter-
Tffect.- An instrument similar to the one devised by
Eohler, and lester employed by Klein and Krech,l was usei for
measuring fizurel after-efrect in the kinssthetle modality.
In this article the suthors give a detalled desoription of

this apperatug, which reads as follows:

1 Oeorge Klein end David Kreoh, "Cortlcal Conduocti-

vity in the Brain-Injured”, in Jgg§gg; of Tersonsl ity, Vel.
21’ ﬁﬂ). 1. ﬁﬁpﬁmﬂr 1952. ?Q l 6“ 69'
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The testing apparatus oconsisted of a Btandard
Test Object, a Stimulus Objlect, a Compurison Senle,
and stands and tables upon whioch these varicus
objects were mounted, he Stundsrd Test Cbject
wus a block of unpzinted, smoothed hardwood,
6 inches in length, 14 inches wide, 1 inch deap.
The Stimulus Objsot was made of the same wood but
with ocorresponding d4isensions of & inohes in
length, 2% inches wide, 1 inch deep.
The Compurison Sculs was a wocden bloaok
(similar to the other objects) which tupered in
width from $ inch at the narrow end to 4 inchee
at the wide end. (...} To aid scouracy in measure-
ment all three objects were equipped with & sliding
"rider® which fixed the position of thumdb snd fora—z
finser as the subjeot held the sides of the objleect,
Using this apparatue, as meny authors hsve done,
giver the opportunity to replicate, ss much ss possible,
previous research using kinesthetic figursl after-effaect,
The actual proceiurs of how this instrusent 1lg used
end what the subject does will be discussed later in this

chapter,

For investigating the wuditory sand visugl modalities,
suitable instruments to fit the design of this experiment
could not be found in the literature. With this in mind,
two instruments wers devised and bullt to serve this purpose.

b) Instrument for Measuring Auditory ifter-Effect.-
The instrument {(ses kigure 1) consists of a clock, sudio
generator, stimulus timer und & subject contrel button.

The clook (Industrial Timer Corporation) rezisters in

two soales, seoonds and 1/100 of 2 second. It is used to

2 Klein and Kreoh, Op, Cit., p. 123,
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AUDIO STIMULUS
CLOCK GENERATOR | TIMER
0-60 SEC. 100-1,000
CPS
SUBJECT
CONTROLS
@ [J

Figure l.- Schematic Diagram of Apparatus Measuring
Auditory After-Effect.
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time the response duration. Fest revet {(1/10 of a second)
prevente delays between readings. The ocloock rezisters the
subject’'s response time only, whila the stimulus timer reru-
lates the stimulus durstion.

The audio generator proiuces tones of fixed frequen-
cles from 100-1000 CPE in steps of 100 OPrS., Sound volume is
monitored by a D.B. meter, reading from -10 to + 64bv.
Stimulation =2ay be adminlistersd to the left eur, right ear
or both.

The stimulus timer coantrols the length of tims the
tone is on. Ites range is from O to 3Q seocnds, snd is con-
trolled by the sxparimenter.

The subject’s control is a push button switoh whioh
starts the sudio generstor and oloek simultaneouely, It is
the mesns by whiech the subjeot reproduces the stlimulus tone
and the experizenter measures the duretion of ths resronse
on the clock.

Rellability of the instrument: the stimulus tone is
reproduceable within plus or minus 5/100 of « second and is
limited by the accuracy of the stimulus timer. The subject's
response is memsurable with an acocurscy of $1/100 of &
second, 1.6, the accuracy of the olook,.

The frsquency stebility of the stimulus tone is

% 1 per cent.
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¢) Instrusment for Messuring Visual After-Fffect.-
This apparatus {see Flgure £) is comprieed of on experimenter
ecntrol panel, a power supply box, a subject's dial, and the
1ight eleasent.

The experimenter control is used to sdjust the powver
supplisd to a 100 watt light buld for e rheostsnt, snd these
powexr levels are read on a micrcammetsr.

The A.C. power supply 1s controlled by s rheoatut
epd re:zd on & microammeter with & multi-range switeh.

The subject's control consists of & rheostst which
also controls the power supply to the lamp and is reed on
the peter op the experiszenter’s panel.

The light 1tmelf 18 & 100 watt buld enclosed in e
metal cabinet with a J-lneh diamester vicwing sersen, This
opening is coversd by two panes of froster glass which is

used to obtain an evealy diffused lighs.

3. The Psychologioal Tool.

The Heudsley fFersonality Igvantorz,s heresfter re-~
farred to as the MPL, was used as the criterion for obtaining

e psyohologleal measure of Introversion-sxtraeversion. 8everal

3 H.J. Eysenck, The Migf Ay s -
, prepared by Robert R, Ki ALD , Eﬂunat onsl and Iadus-
triel Testing Service, 1962, San Diego, Californis, p. £L.
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T N TROLS POWER SUBTECT
> SUPPLY CONTROL
LIGHT

SUBJECT

Figure 2.- Schematic Diagram of Apparatus Measuring
Visual After-Effect.
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suthors, including Eyseuek,‘ Pﬁtrie,s and mororoaa,e have

used this questionnaire as & means of obtaining scores of
individuals which ocun in turn be used as & messure of beha-
viour, in terus of the dimepsion of introversion-extraverasion
and neurotiolsnm. This study is only ooncerned with the
first dimension, f.e. introversion-extraversion. s the two
8dules ure relati-ely independent, scores on one dimeusion
have little effset on the sscourse or the other,

The MPI consists of forty-eight questions, 24 of
whioh produce scores for introversion-extraversion and 24
which give secores for meuroticism. These questions have been
selected on the basis of item and fsotor analyses. This
questionnaire requires shout ten to fifteen nminutes to
administer, yet has adeguate relisbility for individual use.

The most widely used definition to destribe the
bahavioural traits of the introverts and sxtraverts, as

measured by the MFI, 1s as follows:

4 H,J. Pysenck, "“eminiscence, Drive and Personality
Thearg". in the %egrg&; of ﬁbgggﬁa% %n Spcisl Paveholo
Yol. 83, Ko. 3, November 1956, p. - .

5 A. Petris, "Some Psychologlosl Aspects of Pain and
the Relief of Suffering™, in the %ggala ot g%a New Yggk

6 Kuthryn NWorercoss, Ropald Lipamen, snd Herman Spltz,
*the Helationship of Extraversiom-Introversion to Visual

and Kinesthetlo After-Effects™, in the Jourpal of Abnarma
gnd Soelsl Psychology, Vol. 83, No. 1, July Iﬁﬁ%, Pe %TG~211.
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The typleal extravert 1s moeliable, likes parties,
baes many friendes, uneads to have paople to tulk to,
and doem not like reading »r studyin: dy hiamself,

He oraves sxoitement, takes ohapces, often sticks his
neok out, acts on the spur of ths oment, ond 1s
generally an impulsive individuel., He is fond of
precticsl jJokes, elways haz a ready answer, and
generally likes chenge. He is curefrse, esasygoing,
optimistic, an? 1likes teo 'laugh cnd be maerry'. He
prefers to keep moving and doing thinss, tends to be
aggressive end msy lose his temper guiokly. His
feellngs are not kept under tight control, and he

ie pot mlwaye a reliashle person.

The typlecal introvert ies s guiet, retirina sort
of peraon, introspective, fond of beoks rather taan
peopls; he is reserved und distant axea?t to inti-
nete friends, He tends to plan aheed, *looks before
he leaps’, and distrusts the lmpulse of the moment,
He Aoces not like sxoltement, takes matters of every-
day life with proper seriousness, and likes a well
ordersd mode of 1ife, He kesps his fealings under
¢lose control, seldom behaves in an «ggressive
manner, and does not lose his tempsr easily. He is
reliable, somewhut pessimistic, snd places grent
value on ethiesl stendurds.”

Hegarding the reliability of this instrument, the
menual repeorts scores of .75 to .85 with the majority adove
.80 for the introversion-extraversion scale, 8plit-half and
Kuder-Richardson rellebility coeffiolents were the methods
used for obtaining these relisblility scores, Xnowles® and
Bartholomaw9 both report test-retest relisbilities above .70

for the introversion-extruversion scsle of the MPrl.

7 Bysenck, The W'l Yapusl, Op. Sit., p. 4.
8 J, Xpnowles, "The Teaporel wtability of the MFI

Scores in Rormael and FPsyochlatric “opulation™, in the gggg%gL
of Consulting Payohclogmy, Vol. 24, Ro. 3, June 1960, p. 278.

9 A.*, Bartholomew and ¥, Marley, "The Temporal
Rellubllity of the Maudsley Personslity Inveantory™, in the

Jourssl of Mental Scienmce, Vol. 105, 193¢, p. l20-129.
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Faotorial analytic confirmstion of the walidity of
the disensiona msasursd by the ¥PL are numercus, end all seam
to saow that the faugtor in jueation iz definitely beinz mee-
sured by the scales of the MPIL.

There also have bean stuiles dose to measure the
effset of age, vox, and cl.sa “iffarence on the MPI and these
huve shown thet the factors mentioned have only the slightest
effect on the scores.

The seules of the NP1 have been found to be guite
independent of meusures of luntelligence. There have not
been eny correlations found between l... snd the fntroversion-

extraversion scals of the MF.
4, The Zxperimental Proocedures.

This zection of the ahapter will include the proce-
durszs used in messuring for kiocsthetio, auditory and visual
estinations &3 well &3 the personslity varisble of
introversion-extraversion. The methode of hendling these
resuits will be discussecd in the next mection.

All of the sample followed sxaotly the same prooe-
dures during the experiameant. The order of testing wss con-
stant, with the HP] sdminietersd first, followed by the
tasts for kinasthetic, visusl snd suditory after-effeots, in
that order.
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Toe subject was usred t¢ bo seatad at 5 long wooden
table whleh was glear of all appuratue, ~xcept for the MPI
quesii onnaira, Thuis is an lmportant fzetor inssmuch es §t is
inadvisable for the subjeot to viaw the znperetus used in
messuring kinetthetic ficural cfter-effeact, The {ndlvidusgl
is then reyucsted to 111 out the informetion comsisting of
nsme , data, age, sex, »nd occupnticn, whiech ia Tound on the
first psco of the 371. He then rezd the instructiens, whioh
wore ulso printed on the first page, and then precesded to
take the teat. The lustructiones read as follows:

Here are some guestions resarding the way you

behave, feel and aet. 'fter sach juestion thore is
a "Yes", a "?", and a "No". Try end decide whether
"Yea™ or "No" represents your usuel way of scting
or feeling; then put & clirels around the "Yes™ or
"Ho". If you find it absolutely impossible to de-
clde, put a sircle aroumd the %", but 40 net use
this answer exoezt vyery oecasionally. Work gquiekly,
and don't spend toc much time ovsr any question; we
want your first resaction, not a long drswn-cut
thought procesa! The whole ,uestionnaire sheuldn't
take aore then = few ginutse, Bs sure not to onit
any questions, Now go ahsad, work guickly, and
remsmber to snswer every guestion, There are no
right or wrong answers, and this lsn't a test of

intellizence or ability, but simply a measure of
the way you bshave,

Following completion of the MPI, the subjeot was then
asked to blindrold himself with & peir of skl gozegles, whioh
had bean trested for ecomplete opaqueness. The eppsratus for
measuring kinesthetic flgural efter-offect was then placed
on the teble im front of him. The subiect was then asked to
grasp the sides of the Test Objeot with the thumb and



RXPERIMENTAL DESION 28

forefinzer of his dominsnt hand. With these two fingers,
he was reguired to estimante the width of the pisce of woed
that he held., He was given exsctly five 2econdsin which to
do this, When the time limit wes up, the sudject wae re-
guirsd to place the same two fingers on the sides of & long
tapered bar on the Comparison fcale. The subjeet wes then
t0ld 1o run his fingers along this plece of woed until he
had found the place which seened to him to be as wide as the
Test Object which he had recently examined, Hovement baock
and forth on the Compsrisop Sgele wae persitted. The measure-
ment of the width, the peoint where the subject estimated
equality with the previous test objeot, was subsequently re-
corded by the experimenter, The subjeot repesied this pro-
gedure five times, The only elteration was thet in msking
his estinmats, his first two stienpis started gt the wider
end of the sesle, and his third end fourth attempts at the
narrovw end, with the fifth sttempt started at the mid-point,
Thus five measurements of estimation were obtained, tiw
averz~e of which was used .s the base resding or Point of
Bubjeotive Equelity a~uinst which were ocomparad the average
of his gecond and talrd set of five trials. These procedures
of cobtalning after-effect scores will be diesocussed in the
next section of this chapter,

Following the ocompletion of these first five esti-

matas, the subjedst was required to plece these same two
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fingers on the 3t Cbisct, a wider plaece of wood, Hs
was told to rud the sides of the bloock st a eonstent rate
which lasted for thirty seconds. The purpose of this rubbing
of & wider block was to iniuce satiation. After thirty se-
conds of rubbling, ths subjsot went through the sume prooedures
as required before the satiation period.

AfTter making five more estimutes, the individual
rubbed the Stimulus Objeset for & psriod of sixty seoonds and
then proceeded to estimate the width of the Test Obleot in
the same mapner described previously. 7Thie cemcluded the
sdministretion of kinesthetic tasks. Thus were obteined five
measures of eetimation prior to ary satiation which was used
88 the subject's base, and five measurements following thirty
seconds of rubbing and rive estimstez followinz sixty seconds
of rubbing.

The next step was to record messurements for euditory
estimations of tene duration, This was done by using the
spparatus desoribed in this chapter,

The subject wee glven & set of earphones and a push
button switah, He vas instructed as follows:

You are asked toc listen to a sound that I will play

for you. Immediately after this sound stops, I want
you, by pressing the button down, to play a sound for
the same smount of time that you feel my sound was on.
You release tihe button when you want youyr sound to
stop. Do not ccunt, tap your feef, or use any other
cuss that mey help you estimate the length of the

tone. You will heer both your sound and ains through
your earphones, whioh you may now put on.
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A ten second tons was then played and when it stopped,
the subjeot mede his estimste by the method described above,
Thie procedure wes followed five times. Completing these
five triaels, the subjeot wes Lhen asked to listen to the next
sound. The length of time for this tone wap set st fifteen
seeonds, The subject was also told to 4o nothing when thie
tone stopped. This longer sound was used to induce sstiation.

Folleowing this period of setiation, the subject
again tried to estimete the leasth of s ten pecond sound, He
did4 this five times in the ssme way as previocusly desoribed.

%#hen these five mensures had been recorded, ths sub-
jeot them listened to & twenty second sound snd was then re-
guired to make five estimstes of the standerd tone of ten
seoconds duratioen.

Thus was obtalned five estimates prior to any satis-
tion, five mezsurer following a fifteen second period to
induce satiation, and five more estimstes following & twenty
second interval to induce satiation.

The fregueney und volume of the standard tone, the
satiation induoing tome, und response tones were held constant
for all subjects.

The finel measurements obtained were those fTor visual
estirzations of light intensity. The prooedures followed in
this modality were basloally the ssme as those for the

kinesthetic and suditory measurements. The subject was
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seated at the end of @ lons table, forty-two inchee away from
the box containing the light. The room was thon compleely
darkened, and the instruct_.ons were given to the pubjeoct am
follows:

You are going to be shown a light. You will rix

your sight on this area of the box (mrea is pointed
to by the examiner), and after a short time, the
light will be turned off and I want you, by turniag
this 4dial, (plased in front of the subject) to
atteaspt to edjust this light to the sume intensity
as the one I Just showed you.

The subjeet wes siown the Jest Licsht {lve tires and
after sach showing, he attempied to replicate it, The
standard light wus thirty-four microamperes 1ln intensity.

Following these tive trisels, the subject wae esked
to lcok at a brighter light, but not to replicate 1t, aAfter
this Pive sscond pericd, attempting to induce sutistion, the
individual followed bthrough the same procedures previocus to
the satiation period. This stimulus (sgtiation) light
intenaity was forty-two micrcamperes in intensity.

Inmedistely efter the subjeet had comploted the
second set of five tricls, Le was shown & bdrighter liht of
fifty microamperes, the suatlatlon ztlmulus, whieh he d4id not
attezpt to reproduce, He wes then asked wugain to make five
estimations of the thirty-four mioroamperes iight (otandard
Stimulus).

¥ith the completion of these trisls, the testing

period was terminated and the subjlesct eicused from the room,
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It is important to note that for eech modality, the
basic method for obtaining eatimate scores wssg the same. The
subjesoct was asked to matoh, wstioate or replicate e Ttanderd
gt us. He did this five times. . ssiisntion period
followed, in whioh the cubject wus presepted with a larger,
longer or brighter stimulue., Five mpore estinmutes were msde,
followed by a second period of satliation, after whioh the
subject attempted eatizeting or matohing the Stendard Htimulus
through another set of five trisls.

It ghould be noted thut for ewch sensation a differ-
ent dimension is being investisuted. In the kinesthetie
medelity the attribuie of extent of size ir used. This is
considered to be the "2pread-outness” of ¢ zensetion, or in
this cuge the width of & piece of wood., In the auvditory
sensaticn, the dlmension bapped wes durstion. This is the
time dimensiop znd refers to how long a sensation iP:sis,
FPinelly, in the visual modality, the attribute of intepsifty
was used., This refers to "the moreness or lessness™ of a
particular quelity, asuch as brightness of « 1l ht, <8 was
used here,

The following section of this ohapter wlll preassent
the method used in obteining estimation soores, i.a. reduo-
tion or augumentetion for esch subjeet, apnd the atutistlioal
means by whieh thene cetegeries ure determined, Thoe stutis-

tical methods used In these atlespt: to fin) reletiouships
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between introversion-extraversicn scores and the estimation
scores and msans of analyziog thess data will bve covered
&leo.

5. Methods for Anulyzing the lata.

To determine tho dirsctionulity of tGhe individual's
esVimutes, 1.8, incresse or fduorouse, It wus necsossry to
obteln &« baselipne or, ns it g sometimes tarasd, his point
of subjective e, uality, horeufter referrzd to as 'Y, The
baseline for each sublect was nececsury in order to sacoocunt
for lndividuel differ.uces in the ectimations of the
kinssthetie, audlitory und visusl stimuli. The PSE is onl-
sulaied by summing the subject's scores of his initiel Tlve
estimates wsnd obtalining the nsun, The estimute scores for
the sucocseding two sets of five trials were them totalled
and the wean on these ten scores vwas obtained, To find the
trend of the individual's estisulion scores, the base mesn
wag subtracied froc the wewn ol the final ten trizls, This
operation c¢an ve ghown in the simple fornulas

By - Ml = X

the average #cgore of the initial five trials
or subject's PSE

where “1

“2 = the sversize aVore of the fianal ten trials

M
]

the amount of dsviastion hatween these two
pesns,
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The score obtalned ocould be elther positive or nega-
tive depending on the magnlitude of the individual's latter
ten estimetes, in roespect to his original baselins. It must
be pointed out that this initial procedure does not neces-
parily claasify the subject elither a8 sn augmenter or
reducer, The technique by whieh this is done will appear
later in this section,

By using mesns of sets of trials random errors that
are present onn be mipimized, It ¢an elso be asasumed thst
even though it might be shown that single estimutes are not
randoxnly distributed, the mesns would tend to form e randonm
distribution. In turn, it cap be seid that the difference
between the two means is a normel distribution.

The stability of the phenomens being studied, i.e.,
reduction and augmentation, was determined by retesting
thirty randomly selsctsd sublects on the kinesthetic, sudl-
tory, and visual tasks. Utilizing these scores from the

retast, the author was sble 0 determine the ocoefficimnts of

reliabllity by the Pearson r methed,
This Pearson r atatistic was agein employed to deter-

mipe the relationship between the three senne modalities
studied; the relationships batween enoh of these three
modalities and the E scale of the MPI,
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The Feurpon ¥ formula is stated thusly:
= UxMy
| o0

In order to test the aignificance of the r's obtalned,
these soores were oonverted into Fisher 2 funationlo and the
standard error of Z wes ooaputed. This function Z has two
sdventages over r: 1) its eampling distribution is epproxi-
mately normal end i1) its standard error depends only upon
the size of the sample N, snd is independent of the size of
r. To trensform r to Z, Table H (appemndix B}, in Guilforall

is consulted or the following formula cesn be used:

z (%__1._+rx )
= & log © e

where log e stands for a logarithm to the base e,
The stendard error of Fisher's Z function is then

computed by the folleowling formula:

fx = =g
This standurd error for 4, unlike that for r, 18 uniform for
8ll values (with W constant). Using the value derived fron
computing ¢, , the confidenoe limits for Z are obtained and

the r's corresponding to those of 2 linits are deternmined.
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The meens, atenderd deviation, and standard srror of
the means and stendard deviations were computed for estima-
tion seores on the kinesthetio, suditory, snmd visuwl tssks
as well as for the ¥ sosle of the MPI., The followlng formulae
were used for obtaining these values:

Formula for the mean:

-

S8tendard deviation:
fx-l/ﬁ (2x3 (21: 2]
FY \"® —(§

Stsndard error of the mesan:

% |

Standaerd error of the standerd deviation:

Iy - L

To test the hypothesis that augmentstion is & re-
liable phenomenon in the populstion, it was necesassry to
seleot rendomly thirty subjects from the original sample of
127 and retest them in precisely the sume manner followed in
the original procedures. These thirty individusls were also
used %o obtain a test-retest correlation for the phenomencn
of over-estimation, i.e. mugmentation end underestimation,
i.9. rsduction as has already been discuesed sarlier in this

ssotion.
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To olassify individuals into categrries of sugmenters
and reducers, out off poeints had to be obtelned. This meant
finding test scores which gave a ninety-five per cent or
ninety-nine per asnt probabllity that reteet soores would be
consistently above or below a zero peint.

The statisticel method employed was that of 2 regres-
sion analysis and ostablishment of confidence limits eround
this regressiocn llne. The procedurss to be outlined were
obtsined from Ezekial and Oox.}%

To determines the slope of the line, it wse nscessary
to find the constants for the ejuation of the line. This
straight line can be expregsed by the relation:

y = a+bx
whare X = test scores

y = retest scoras.
¥hen the velue of X is zero, b times X is zero snd y la eqgual
to a. Thls constant, a, therefore, gives the helght of the
line (ir terzs of y or vertiesl units) at the point where x
18 equal to zero. For the ssme equation, every time x
inersases one unit, y incresses b times ope unlt, since y is

gomputad &8s a plus b tinmes X,

12 ¥ordecal Ezakial and Esrl A. Cox, Methods of
Correletion awd“a¢;~xau n Anslysia, John Wiley and Sons,
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The pext ztep was fitting the 1line by "least s uares™.
This method takes all the observatioumlnto account, giving
eech of them an ezuel weight in determining the result - a
line such thet the sum of the squares of the departures from
the line will be as small as possible, To compute the ex-
tansions each { 1tem wes squsred and each X {tenm was multl-
plied by the amccompanying Y item, 2pnd the sumns were obtalned
for these different vuluee. This guve $X, TY, S(X2) and
XY. The mesns of X and Y avre u150 obtained,

In order to obtain the slope of the line the value

for b was determined next by ths followinz equation:

h = i XY) -
2 (X8) -n(uix)®

The eguation for obtaining s value «bioch will Dbecome
the ¥ intercept of this line wies calcouiabel thusly:

a = Hy - bH,
Thies line 48 called the "line of best fit", since it is the
line which gives, for all the observed values of X, values
of Y whieh come as near a3 posslble to esgreeing with all the
dirferent Y values observed, uslng the least squares
oriterion,

Once the line had been plotted, it was then necessary
to culoulate the estimated confidence bunds sround the regres-
siop line., &tandard errors, firstly, had teo be computed for

the lime itmelf, the zroup mesn setimste and finally the

slope. These foramulae srm az follows:
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Standard erroy of the line:

sixy = [%—:—ﬁ- (sy*- b3$y3>}

Standard error of the group msesn estiaate:

E . gBay
sy = 2

Stoudard er:oxr of ths sloju:

a2
38 a2xy

Sx&N

"

2 2
'here Ex = X\?K - EE ﬂ }

These three variznces were noeeded in the final for-
mulse in order te estimate the confidence bhands which &re
rleced arcund the regreassicn lime. For individual retsst

scoree the following formuls is used:

Y= (etbat) b ouBTay e R 4 e R xioe)t

Yor zroup retest soorss the followling Mormula wis employed:

Yy oz tabx) b ot/Fora ¥ (xiom)?

where €Yy is tiae HLudent's ¢ = vhe rutio of a devia-
tion from the mean or otber psruagter, in a distribution of

ssmple atubistiosn, %o the stzndurd error of that distribution.
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The si-nifioent & wvaluns useud here were 88 rfollows:

28 (N-8); ¢t = B.048

fl

at the .05 lsvel with Jaf

at the .01 lesvel with a&f = 88 (N-&); ¢t = 2,763

#t

where tho group retest soore is equal %o the ssti-
mated mean soore of all individusle in the group whese test
soore is exmctly Xj.

Having drawn the sstimuted conflidence Lands around
the regression line, the "true” ocut off points for deter-
mining augmenters and reducers were then established., This
was done sizply by moving along the retest axie and finding
its zero point. ¥rom this zero poiut a horizontel line weas
drawn and the scores located at this line’s points of inter-
section with the oonfidence bands considered es the sut off
polnta. These sut off polnts were used Lo dlscoriainste be-
tween augmenters, reducers, and a middle group composed of
individuals showling unelther of thege twe phenomana.

The followling chapter wlill de devoted to the discus-
sion of the results obtained by using the statistical methods
Just deseribed. These results are inveatigauted in light
of the hypothesls steted errlier und for investigation areasa

for further resssroeh,



CHAPTFR II1
Po~oENIIEON ARD INITW™a™Ti0) OF RWOULLIE

In this chapter are nresented the results of this
experiment and s discussion of findings. It g divided into
the following sections: Seotion one deanls with the relisbllity
of the eatimstion scores of the senszory phenomena unier study.
The second sectlon studies the obtained datse used to deter-
mine the criterion of suzmentstion, l.e., overestlsation, and
reduetion, {.e., underestimstion und ite aspplic-tion to the
sample used in this experiment. In saction three are pre-
sentad the results determinin- the relstionship of the differ-
ent variables under invesii:.tion. Finally, the relevaney of
there results are disoussed in relation to the ¥ysenc«ian
theory of introversiomn-sextraversion. 7These four eections are

followed oy proposed aypotheses for further resazarch,.
1. Test-hetest :elisbility.

One of the amjor factors th:t must be consi dered
before any interpretation or dlecussion of results ¢an bhe
presented is thut of iLbe relisbhility of the scores of the
sensory phenomena bein, measured.

To obtain an index of oonsisteney for the ilrec-
tionality of estimation sund the degreses of over apmd under-

eatimation, a second testing was performed for thirty
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subjsots rendomly selectad from the totel populstion of 127
subjects. These eatimation scores were obtalned Tor the thres
modalities under study, i.e., kinesthetlie, enditory, and
visual. The 4egrees of overestimution or underestiszation werse
computed {as described fully in chapter two) by means of the
formula My - ¥y = X,

Tresztinr eush of there senses ssparstely, s scetter-
gram was plotied for the test-ratest scorss around s line of
best rit, These figzures can be seen in 'prnendix 1. ‘s cen
be observed, the points plotted for the two sets of scores
in the :rinestihstic and muditory modelities fit closely sround
the regression line. It should also be noted that there are
no pointe felling in elther the uprer left or lower right
quadrants, This factor ean be interpreted in reference to
consistency in dirsctionality from the first to second
testing. Por audition, however, it is se¢en thet the points
plotted are somewhat soattered and not &8 close to the line
ag Tor the other two modalities. There were slso three
indivi iuels whose dircvction of scores was pnot the seme in
trial 2 as in trial 1 for the auditory memsure, * poasible
explanation for this might b%e in the lack of sensitivity of
the instrument Tor messuring visuml ufter.effeocta. This
cannot be stated wlith absolute certainty, but the ranre of
variability in estimates for this apnsratua aizht not have

baon wide enourh to ive effsoetive stimuli for s vide ranve
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of estimation scores to oocur. Neverthelesn, as will be
seen shortly, the correlation coefficient for the sudi tory
30ores is still signifiocantly high.

The Tearson Produst Moment MHethod of Jorrelation was
then employed to cvtain reliabllity coefficienta for the
test-retest score¢s im the three modelities being studied. It
was possible to apply this ststistie %o the 4 ta since the
ma jor essumptions, of randomness of sample und recillimearity,
underlying 1ts use appear to be fulfllled. Random sampling
has already been msntioned and a stralght line relationship
does exist betwaen the scorse of the first and second
testing.

The obtuined relimbility coefficlents for these
Bcores were as follows: for kinesthesis, audition and
vision, r's of 3,908, 0.82D5 snd 0,783 respsctively were
compated.

The significsnce of the obtalned r's ¢xn bhe inter-
preted in two ways., Firstly, the nleh consistonoy in test-
retest scores for these subjects ocould lesd one to atate
that over and unierestimation ars consistent physiolo leal
yualities of & person, uad thet the llrection of estimation
secorss is consistent. Secondly, and more spacific to tils
experiment, it oan be propeossed that any augmenter or re-
ducer defined on the basis of conslatency in alzebrsle score

is exhibiting & vualid phenomanon. It will be seen Laoter
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in this chapter, that identifying ausmenters und reducers by
means of a statistical cut-off point will be of zeior signi-
fiounce in an attempt to show that augmentation is & rellable
phenomenon, The ability to find “true" sugmenters in this
population will be suprorted even more by havin: found r's

of .908, .825, and ,788., Thia will be dlsocussed further in
seation two.

The following section will present & discussion of
the cut-off scores used to determine augmenters znd reducers
azs well a8 the number of subjects classified into these twe
catezories according to the detsrmined oriteria.

g, <Ctutisticrlly Weterminins the
Augmenter and RHeduoer.

Probably one of ths major facets of this recesrch
was the attempt teo find individuals in the populution who
overestimate a stimulus over e certaln number of triasls.

The procelure for determinine the quantit: tive amount of
overegtimation or underestimation for osch subjeot wes des-
erited in section five of chapter twe., Hovever, by just
obteining a certaln scere, elther poritive or nesstive, 1t
wig imposzible to determine whether this score couls be
used to cstegorize elither an sugmenter, l.e., overestinator
or reducer, i.s., undersstimator. In the 1i-ht of thia

problem, statisfically significent eut-off scints or gcores
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had to be estadlished. By usinz tuese pointa, 1t could then
ve ssid that an individual with & soore e usl to or larzer
than the oriterion score cculd be consider.d as a vaellid
augnenter. Op the other nend, & suLiject with a score falling
o or greater than the lowar cut-off point ceuld be cetew
gorized a8 peing a "true" reducer.

Te accomplish this task, the tsst-rotest scores of
the reliability group were ocomputed to obtain & regression
soefrficient. The results of triul 1 were plotted azeinst the
scores on trial 2, and the two eets of scores werc found to
differ in a linear fashion.

FProm thiz regresslion line a stundard error of esti-
mate wes eomputed, so thut civen sny score on hest 1, it was

possible to estimate what the score on test 2 would be

! a certsin error. By multiplying s % value times this
obteined standard error, oconfidence bands were then able to
be adjusted sround the regression line so that elther 95 per
cent or 99 per cent of the estimated scores would f=rll
within this rante. Or, it could be s;id, the line wives,
for e hypotnetical test score, a predicted hypotnetic.l rae-
test soore. The upper snd lower bounds zive the regions
above und below predicted hypolheticel scoraen for sach
{ndividual or group comsilered on the busis of their

test score.
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The foraulae for this computation and metnod of
deriving cut-off acorses were fully sutlined in ssotion five
of chapter two.

Table I shows the cut-off polots computed From the
individual seores ss well as the aroup mean Tor the three
modelities at both the .95 and .99 leveln of probability.

By usinz thia method anm attempt ~as made to Jdefine
augmenters and reducers in such a way that the probability
of miscleseifying an individual or a group of individuals
is as amall as possidle,

The more stringent of the statistical ariteris was
that obtained by using the individuael estimntes. This
mgthod produced sevsrely high cut-off scores sud fsmuediately
raduced the number of subjects who could be reliably classi-
fled as either auguenters or reducsrs,., & third aroup was
formed by subjects who 4id not obtaln scorss equsl te or
greater than the obtalined limits and wers olas~ified a8 non-
augmenters and non-reducers. However, it is important to
note, that even with this strict criterion, ausmenters were
still found in all three modulities.

The interpretetion that c¢en be riven for the results
based on the indiviijual sstimetss can be 3t.tod os follows:
any individual who soores ejusl to or sbove the cut-off
gcore can reliably be claaspifiod =s an surwonter or reducsy

st sither the 95 per ocont or €9 per cent lovel of confldanoe,
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Tﬂble K [ Snd

Cut-0ff sScoree erived rfrom Individusl "stimstes end Group “a-n
Seeoras Used Lo Tetornine ‘usmenters and Reducers ot the
955 and 99% Levels of Probubility in the Kinesthetic,
Auditory and Visual Wodalities.

antat;%g Reduot
Individual Iroup ladividual Youp
95 99 85 99 95 99 5 89

Kinesthesis +1.3 41.% 0.2 +0.3 -1.,3 1.8 -0.,3 0.4

Audition +1.4 +l.4 WD, 8 +0,3 ~le® 2,1 0.4 -0.95

¥iaion +3.0 +3,0 +0.85 10.7 A1 8.2 0.6 -0.9
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Given an individual with a hypothetlcel test veore, 1t cun be
sfely stated thut his rotest score will bs within the
liamits stated.

The second :nd less ssvere sut-off acores were ob.
teined by using the group mesn estimntes., This rethed grestly
inoreased the puzber of sugmenters end reducers in all thrse
ao8alities, Becsuce of this, the middle rroup, f.e., non-
augmenters and pon-reducers was desidedly dimimished. The
Tindings obtained throuzh this methed cin be interpreted inm
the following manner. Any group of people, eech of whem
score equal to or above the cut-off score sould bes clemaified
as an suguenting or reducing group at either the %8 per cent
or ¥9 per cent lavel of confidonoce, JQonsidering ell the
individusls with hypotheticsl test scores of s certain juan-
tity, theee individusls will zive s mesn retest zcore between
the limits stauted,

The fregueney of suzmentsre snd reducers in the
three modalities under study, computed at both the 95 per
cent and 99 per cent levels of probability for individual
and sroup menn estimutes can be seen in Table II.

The following section will pressnt the corrslution
coefricients computed for the iifferent wvarlebles under

invensigation in this ressurch,
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Tﬂble 11 * =

Frejuency of ‘ugmenters and Teducers in the Klnesthetie,
Auditory and Visual Modalities, Based on Cut-Off
Scores Derived from lndividual and Group
Mean istismates at Both the 954 and 99%

Levels of ®robasbility.

"ng of g%ggggtora No. of neducers
Inédlvidua Group Individual Group

85 99 25 99 95 99 95 99

Einssthesis 29 29 61 60 18 12 58 54

Audition 16 1¢é 70 64 1l O 29 87

Vision 4 4 54 4% & 4] 51 40
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8. Correlations of Vurisbles Being Studlied,

The results of a number of experiments have led
xysancxl to postuls«te thut cortical inhibition, as measured
by one of the methods used in this experiment, is one of the
bases for landlvidusel differences in introversion-extrsversien.
The extravert is assumed to generate more dorticnl ianibition
than the introvert. Applyinz the theory stated to this re-
seareh, an attempt was made to find if there wss sny rela-
tionshlp betwsen introverslion-sxtrsversion as messured by
the NP1 E scale snd after-effect seorss ae operitionally de-
rined in terms of scores of estimation in taree modalities,
If Eysenck’s hypothesis is cerredt, extreme introverts should
show slgnificantly lower reduction iu comparison to extra-
verta. It wss alsp hypothesized by this writer th:t the
phenomenocn of overestimation would ceour snd the individusle
resoting in this manner would fall into the extreme igtrovert
range.

Neither “ysenck's theory nmor tha writer's hypothesis
was pubdbstantiated on the basis of results ebtulned in tiis
experiment, Utilizing the Tearscn r teohnique for odtaining

correlation coefficients, the after-sffect scores wers

) H.J. Bysenock, "Gortical Innibiﬁicn, Fivural f%ar-
Eftect end Theory of Persomellty™, J broz

Soclial Peyshology, July 1955, Vol. !
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compared with scores obtainsd on the T soule of the MI'IL,
These co:-relations, as well &8 Fisher 2 soorss can bes seon
in Tablie 1II.

For the kinesthetic scores and the ¥ mcele of the
#PI an r = ,03772 was obtained, The correlstion found was
not significant et either the .05 or .0l level. The sume
procedure was followed for the suditory snd visual senses in
relation to the E scale, and the r's computed were those of
09576 and -.10500 respectively. Theze r's were also found
to be not significuant st the .05 or .01l level. lnasmuch as
these eorrelutions were so0 low, the Fisher z socores computed
ware the some ws the "esrson r's to the fourth deoimal
place, for the r and z are identiacul when correlation co-
efflcients mre below .E8.

In lizht of these resulte, the hypothesis postulatinz
8 relationship between the scores of estimstion and the E
scale must be serlously questioned. This coculd also be pro-
Jected (o Eysenck's gtuted theory, lnasmuoh as the mean and
standard deviation of the MPI scale® for his subjects
(M = 25,26 and 24.82; 7= 8,85 end 10,04 were guite similsr
to the mean (25.89) and stendard devietion (9.05) for the
pepulation being studied here,

2 li.J. Rysenck, "The Differentistion Betwsan Wormal
and Yarious Neurotie Groups om the ¥eudsley IMersonslity

Inventory”, British J el of Fsychology, Vol. 80, Ti, 2,
Hay 195?, p‘ 6" L]
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Computed r and 2 Values for “stimetion Scorus in the Three
Modalities of Kineatheasis, Audition and Vision
as “ell as the ¥PI ¥ Seule : W 127,

Einesthesis Audition Viasion E Soale

) o 2 r z r p 4 T %
Kin -~ 045 -045 -,049 -,049 . 037 037
;“.lla -'045 "0645 ‘-0174 “0175 l{}gs .{}95

VlB -.049 "'o%g "‘.174 “'0175 ‘0165 "‘.lgﬁ
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On the baeis of the findlngs in this experiment, it
aust be asked whether the MPI measuresents of introverslon-
extraversion could be discumscd Iin relation %o phvsioloslecal
bshavior induced dy reactiive cortios) inhibitiou. There
geens to be resscen for deubt ag to whether introversion-
extravarsion as deter~ined by zocres on the ¥ sonle is of
the same nsture :s the introvarsion-extraversion (facilite-
tion, iannibition) oriteris found in the physiclcosicel realm.
The MPI questionnaire is undoubtedly tapping the goclisl e-
havior of the individual and this lecves room for spesulation
a8 to whether it ocxm be equatsd vith Lhe thysiolepleszl
eriterion bused on the ipmhibition theory. Further dlacussinn
in this aree will be presented in ssotion four of thie
chepter.

Pospibllity of s relationship in estimstion scores
for the three modslities under study wses aleo hypotheslized,
Pevracn r's wore czloulsted between kinssthesis and sudition,
kinestnesis and vieion, a8 well 25 audition end visien.

These r's ean be noted in Table ITII. 48 can be observed, tihe
correlation cosfficlents obtained sre most significant. &
possible interpret:tion of these specific results is that an
individusl's eatinstion in one molality is not nscess.rily
dependent upon his estimation acorwe in s second modality.
On the bazis of these duts, it would not be fesasible at this

time to may that the overestimetion or underestimation of a
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stinulus by en individuel in one modelity apascificelly means
his performance will be in the sume dircotion in other moda-
lities. If &n individuel, for sxample, showed estimation
soores of a certain direction snd amount in the kinesthetie
sense, it cannot be ussumed thet his estimation soores in
the auditory modality will be in the seme direction cnd of
the same quandity. Io other woris, it vould appsar from an
analysis of the data that satisbillity is not & general trsit
extending ~oross »odallties. The igplic-.tions of these
findin~s will be discussed luler im recurd to the possibllity
for furtiher research,

The following secotion ¢i-cusses these resulis me re-
lated to the .ysencklaen theory of introvercion-extraversion.
It s180 presents guestions snd hypotheses for further

l‘asearﬂh.
4. Discuesion of Results,

One of the major alas of this research was Lo detar-
mine whether oversestimeation could be consldered & real
phenomenon in the population over and ubove ochance, snd to
investizate the possible relationship of the phenomenon to
the Pysenckian schema,

The results obtalned by this euthor are in partial
agresment with Bysenck In thot some subfects ¢un be

statinstically clasnifled as reducers, Howsver, a seacond
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ZToup of subjects .eore found %o diaplay a complately opposi-
tive phenomenon. These individuals showed a tendency to
overestimete or augment in attempting to replicute r tandard
stimuli. Their estimation scores wers in the opposite direc-
tion than those of the reducers. Tuls latter - roup of sub-
Joots, L.0., sugmenters were not taken into acoount by
Fysenck in estzblishing psychensurclorical correlates to his
personslity iimension of introvarszim-sxtravaersion.

At thie polnt 16 s vecegasry to scrhasize that the
reduction and ycgzmentation th:t conrurr~d sre not obeerved a8
& creae zodel huabltusal response or treit. ©On the besis of
the results fouwnd, augment tion and reduetion do not aprear
to ba zeperclized physiclo-ical trelts «nd their relictd Lity
as criteria for classifying introverts and extraverts sust
be seriously guestioned.

Previous investizaticns of the «Tter-eftfect pheno-
msnon have catezorized subleats who, accordine to Fysenek,
showed & consistent tendency to decresse thelr estlimates of
s standard atioulus. Extrose exiraverts wrers reported to
have 4isplayed laorger amosunts of reiuction than iatroveris
in 4ifferent modalities. But, resiuction or undersstisation
was the acaeepted behuviour 1. raspective of the subjeot's
ranking on the introversion-extraversion contizuum. It be-
came only a matter of degree of bLhe undserestimation soourrina

as to dstermine where on this persounality rcale the subjsct
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should bYe plnced. The two liml’s of this continuum ranged
from the extreme axtravert at one end Lo the extireme introvert
at the other with amount of reduction in estimations ransring
from the extreme in the sxtravert to the minimal amount at

the introvert end of the spectrusm,

A8 mentioned above, indlividusls who showed g tendency
toward overestimation, 1.e. sugmentstion, have not been taken
into account 8 a poasible physinlopicsl event ip the ztudy of
reactive cortical inhibition &8 related to ths warieble of
extraversion. This roises some doubt =8 %0 the lezitimuocy of
a portion of REysenck's reporting. However, one ghould not
mlsoonstrus this a8 en attempt %o invalldats Bysenck's work
in this arsa. It is only an attempt to extend the perscnallty
continuum of introversiop-oxtirsversion se defined in
pasychonsurolocical terms,

It is aleo interezting to note bthsat ﬁyz@n@ka somputed
t tests between introverts and sxtraverts for after-effsct
scores, l.e. amount of redustion, snd found that only one
aritical ratio was significent, and taat weg at the .05 lavel
usinz a one tailed teast, OQther %'s ware also ocomputed in

this atudy «nd proved to be sipnificant only at the .10 level.

3 H.. Eysenck, "Corticsl Inbibition, Firural Aftaer-
zffect and Theory of Personslity”, Op., Ci%., p. 94-108,
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Granted the results in this study miaht be rurneative, but urve
definitely far from striking or concluslive.

His statistiocel snulysis of the deta could possibly
substentiate the polnt bheing xrde here, thut he tended to
overloek an important response tendency in the sezment of ihe
populetion beinz stuiled, Overestimetion, ae noted here, mirht
have been siatisticmlly observed in Eysenck's work hed 1% not
been for the utilization of cme tulled tests und the necerplty
for him to acespt results at extremely lovw levels of pro-
bability.

It was also hypothesized that augmenters if found
would tend to cluster in the sxtreme introvert end of the
continuum. Ihis hypothesis would hold true if Fysenck's
basic ssaumptions urs mocepted. However, se ¢en be noted,
there were ne significant eorrelstions found betwesn the
estin~tion soores and the scores for intreoverslon-extraversion.
Needleas to say, the individuals who suzmented dld not tend
to zroup in this expected area of the continuum. XNeither
eould the zubjesets showing minims) emounts of rsduction he
cles=ified a8 oxtrems introverts acoording to the MPI socores.
In rect, the estimetion scores tsnded to ve normally dle-
tributed in the populstion under study. These findinxs do
not appear %0 substantiate Eysenck’s reported results. If
a relationsnip between reaciive cortical inhibition, as

detsronined by the phenomenon of satiation, and extraversion
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oxiats, it is probably of such s small mepnitude as %o he
practically and tueorstically trivial.

Baving shown augmentution to be & statistiecsally
significant nhenomenon in the population studled, only tends
t0 leave many questions unanswered. It undoubtedly is not
in the expected direction when one discuszses satiation snd
figural sfter-effecta. It alse cannot Be explained by the
theory of recctive cortieal inhibition as utilized by
Eysenck., A possible explenation for such & phenomenon oould
follow a psychoneurclogical theory and that overestimation,
i.e. ausmentation, appears Lo be oceurring st a corticsl
level, A tendenoy to rsducs would be compsarable to the
interpretation of reactive inhibition and a Sendeney teo
augment may be the extreme variety of a lack of inhibiticn,
1.8, the individual oould possibly be deficient im building
up of inhidbition. It aigzht slso be trus thet in the after.
effaect responses in the expected Jirection, sengory traces
in tihe cortex would decay at & normal rote. Howevaer, in
sugmentere the -otion potentlsls seem to percist and con-
taminate other neural networks: csusing an sxsguerstien in
forthcoming judgments.

Ir this could be one of the possible explunations
for augnentation, it misht be faasible to stady indivicusle
showing this nhenomenon on tests of reminiscence as messurad

by the pursult rotor task. Followlne the theory of reactive
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cortisel inhibition, augmenters should exhibit low reminis-
canoe scores.

Eleotroencephelo. rapiilic messures via evoksd cortical
potentiale may also prove to be 2o frultful area for furthar
research., TFor, it is probdsuble that individuals with high
cortical inhibition will show wider banded evoked corticsl
waves or higher intracarticel lel:ys then those with less
fnhivition. Other XZ%G varlables that may be investizuted
are conditioning of brain weves with the postulate beina
that low inhibitors would be more di/flonlt to condition atv
tha cortical lavel.

Another poasibility for further study would be an
investi-stion of these sugmenters and redugsers in relation
te hablitusl raesponges aend trelt levels In aotual living ox-
perisnces rather than in synthetie leborstory taske or by

ego-distorted self-renorting inventories of the MPI variety.
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This dissertation reported on an investizetion of the
figural after-effaot phenomenon a8 observed in events of
sensory reduction and supmentation. Undsrestimation, i.s.
reduction wae oonsidcersd as sn affect of rescetive cortical
inhidition and was employsd in an lnvestigation of the
possible relatioanship tec Zysenck’s introversion-extravarsion
theory. 4An atteupt was amzde hsre to demcnstrate that over-
estimntion, L{.e. augmentation 18 & reliable end signiricsmt
~henomenon iz the population. These physlolozlcal phenomena
were tested in thrse separats modalities by using spperatus
to measure physiologloal offscts of satiation on eatimetion
scores, The Maudsley Personslity Inventory was employed as
the ohjactive eritsrion for the personality varisbles under
study.

The liter:ture surveyed which was relovant to the
study of sthe introveresion-extraversion problem failed to
tuke into scocunt the posaibility of mugment.tion as sn
existing psychonsurologicsl event and, in turn, no atteampt
was mnde to ipcorporaste it into the study of personality.
Only one author recognized the possitility of such s phyelo-
loszicsl event ocecurring, but was nsinly interested in ite

relation to pain tolerance snd nsnsory deprivation.
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Using a regression anelysis on the srtimatlon scorss,
statistically si.nificant und relisble augmepntoution was found
to have occurred in the populatlion under study. To test ths
null hypothesis: having demonstruted thil overestimation
ocours with grester than chance freguency, those indiviiusle
displaying stisulus overestimation do not iffer signiriecantly
from introverts without overestimution on & quesitlonnaire-
type test of intreversion-eaxtraversion, & Fearaop r was cal-
culated to determine correlations between these variables,
The second part of the null hypothesis was not rejected., The
correletion coefficients computed showed no siynifiocunt
correlatione betwsen the varisbles under study. In turn,
there were no sizaiflicant relationships found between ssti-
zation acores a2nd the personelity trait of introversion-
wxtraversion.

The resulits as obtained in this ezperiment were dis-
oussed in relation to the Eysenexian theory of introversion-
axtraversion and ite paychonsurclozicsl corralates. In this
aresu, many questions were reised regarding Eysesek's studies
end the Juatiriabllity of svme of his sesumptions.

bugeestione for further study of Lhese neurploglical
nhenomaena, especially augesnirtion, weve proposed. Opecifi-
cally, it wns suggested thut other physiolo-ieal investiga-
tions be underteken to study cortiezsl behuviour of individusls

showing suzmentation in figural sfter-effsct %ssks,
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typse. The basle controversy for this writer is found in
this article and 1t is from here thst the present resesrch
wag developed.

Klein, George 5., end Luvid Xreeh, “chBiaal Condue~
tivity in the Brain-lnjured®, in the % §§%&1 of Personality,
Vol. 21, Ko. 1, September 1956 pe 118~

Investiautlon wus made in this study to deterpine
whether a group of brain-injured sudjerote would produce more
incidents of kinesthetle fljsural after-gffect inhivition than
s normal group. The suthors found this to be =0, thus in-
directly supporting “ysenck's hypotheeis. ﬁnrmrtunately,
the ssmple used was small end the levels of significunce
used wers low,

Kohler, %olfgang, and Hupns “sllaeh, "Figurul fter-
Effects, An vaaaﬁi atlon of Visual Proosssee”, in the
3 0l wical ooczatx 88, 1844,
p. 6%~ s Quotaed y T, %leim end 1. gKrsoh, "cortlosl
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Contuectivity in the Braiu-Injursd”, in the Journsl of Per-
sonslity, Vol. 21, Ne. 1, Septesber 19352, p, 118-148,

‘These authors disocuss and sttempt to evxplain the
phenompenon of rigurel sfter-effects aa acoounted for Ly oor-
tieal functioning., Many of their provoged explonetions are
based on unknown neurclericel mochanisms, and other suthors

have eriticlized them for thls.

Roreross, Kathryn J., Bonald Lipman, snd Hersan
Bpitz, "The Relstienship of Extraversion-Introveraion of
Visual snd Kinesthetie After-"freata®, in the Joumal of 4b-

ggggg% gnd Social Paycholosy, Vol. 85, No. 1, July 1961,
Poal"‘a -

The results presented by the authors confirm those
creviously reported by Reohtschaffen and fail to conflirm
Eysenck's hypothesis., It was reported in this study that
sstiation effeats in extrsvortis do not develop more quickly
nor reach higher levels, or even dissipate nore slowly than
in introverts. Thies 4 ~unrg to be in complete contradietion
to ¥ysenck's theory.

Petrie, Asenath, "Some Paychologieal lspeots of Puin
and the Nelief of Zuffering”, in the ‘nnels of the New York
seadeny %r Sclences, Vol. 86, .rt. 1, HYarch 1960, p. -28.

The first muthor to thaecgrlze the possibllity that
individuals might not resct to ssitlation in the same wey as
Eysenck ststed., There iz, however, no uttempt at conneating
this phencmenon of oversstimation, or ss 1t is erlled in this
evticle asugmentastion, to Eysenek's introversion-gxtireversion
theory. 1t waes from this polint thet the writer proceeded to
teat for this phencmenon =nd relate it to the nersonel ity
variables menticned.

Heohtachaffen, 2llen J., "Neura) Satliation, Resotive
Inhibition, =nd Introverglon-Extraversion®™, in the ngrﬁg% gz

éhg%%%éé %gd Soaial Psyeholegy, Vol. 87, No. 3, November 1838,
DPe

Thie study was designed to lnvesticate the hypothesis
ut forth by Rysenck in respect to the varisblea of reactive
nhibition, efter-affect, and the perscnulity dimasnsion of

introversion-extraversion. FHesulte of this reseszrch dc not
support the theories stuting that the umount of after-efiect,
or the sooumulation of vesctive Lphidition ils related to
introversion-extraversion. This article beslonge as psyt of
the loang 1list of researeh ¢riticizing the ¥ysenokian
fipdinge,
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SCATTERGRAMS OF TEST-RETEST ESTIMATION SCORES
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Figure 3.- Scattergram of Test-Retest Estimation:
Scores for Kinesthesis.
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Tigure 4.- Scattergram of Test-Retest Estimation

Scores for Audition.
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MEASULES OF CENTRAL TEKDYNCY ANT VARLABILITY
¥OR ESTIZATION BOOHEE AND MPI E SCILE

T&bl@ Iv' -

Msagurss of Central Tendency and Veriability for ¥stisestion
Scores and KPL E Soale for the Sample Hade
up of 127 Male Subjeots,

¥ean 5" 7% a7
Kinesthesis . 16377 1.48316 .13160 093061
Audition 28188 96513 .0B564 060552
Vision - 07088 1.68004 .14908 105413

KP1 B Beale 25.89785 2.05261 .BO328 . 568015
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AB&D Tt :K(:T OF

densory Augmenters: A Fossible " tenslon of the Iysenckisn
Theory of Introversion-'xtruversion.l

Previous work done in this area has re;orted a
veriety of results in limking the affecis of reasciive c¢ortical
inhibition to the personality dimensien of introversion-
extraversion. ¥any of the studies done have beon in complete
agresmant with Eysenck, while a good nuaber of investi:.tions
have fajled to substantiate this thsory.

Until recently, the effucts of inhibition have been
Tully saccepted as expsecting a reijuction in estimation soores.
However, a study was done which {dentified individuale falling
to react in the expected manper, but an altempt wae not made
to investignte these results in the light of “ysenckian
findinzs,

In tnis study, gensory sugment.tion, l.e., over-
estimation, was tested in three separate modalities. 1t was
aypothesied that this phenomenon would be found statisti-
eally significent in the population under study and that those

1 Bertrsm T. Rotmen, doctorsl dissertation presented
to the sohool of Psychology and Mducation of the University
of Ottawa, Ontario, 1964, 1x-79 p.
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individusls in whom augmentetion wae obsorved could be classi-
fied as extreme introverts on the basls of the Maudsley Par-

sonality Iaventory.
The results of this atudy only partially supnort

Eysenck's findings inasmuch as some subjsets d4id produce esti-
mation scores in the expeeted dirsction. The dats, however,
did reveal the hypothesized ph nomena occurring in the sample
randomly sslected for this research, But neither the reduc-
tion scoras nor the augmentation scorwe correlated with the
¥PI results which were used as the criterion for objsctively
defining introverts and extraverts. Thase findings seemed to
be in complete dlasuagreemsent with Eysenck's stazted theory.

Another relevsnt factor was observed in the data
zethersd in this experimsnt. The estimation scores observed,
either in ths expected or in the opposite dirsotion, 414 not
show itself to be a seonsralized physiolosicsl trait over a
sst of three medalitisa, This findine opens up new svenues
for further raseuxrch in respect to the theory of flrursl

after-effecta and satistion,
Possibilities for further rese.rch with this pheno-

menon of augmentation wers proposed and it was suggssted to
study augmenters on a pursult rotor task in order to deter-
mine their reminiscence scores. It wus 4180 sugeested that
evoked cortical potentiuzls and conditionabllity of brain

waves of asugmenters be investleeted uslons the “EG a:paratus.



