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INTRODUCTION 

Many studies have been published which discuss the 

personality dimension of introversion-extraversion and its 

psychoneurological correlates stemming frcsa the reactive 

cortical inhibition theory. Attempts have been ts&de to 

link objective test results as determined by a uuestlonnalre-

type task with behaviour wixioh was ŝ id to be neurological 

in character. Much of the work done in this ^rea leaves 

the reader both speculating and confused. 

According to $ysenckien theory, individuals should 

shew estimation scores in a specific direction, taat being 

underestimation of stimuli in relation to established tmsal 

estimates, i.e., a point of subjective equality. This 

ejaount of reduction over a specified number of trials is 

used as one of a number of physiological criteria in estab­

lishing personality traits of an individual. On© of the 

major assumptions faade by TSysenok is that all people tenfl 

to reduce their estimates of standard stimuli in relation 

to original estimates made. 

Recently, however, a study, mainly interested in 

investigating tolerance to pain and ability to stand sensory 

deprivation, reported individuals who did not show estima­

tion scores in the expected direction. Subjects wore observed 
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increas ing t h e i r es t imates of a sti.n^ard stimulus over a 

&lven number of t r i a l s and were labe l led h.a augaeuters . 

The reported f indings Intr igued t h i s wr i t e r and i n i ­

t i a t e d an inqui ry as to why tysenek, in his theory* fa i led 

to account for these response t ypes . This d i s s e r t a t i o n then, 

i s an attempt to discover if augmentation i s a s a t i s t i o a l l y 

s ign i f i can t and r e l i a b l e phenomenon in a population and t o 

inves t iga t e t h i s psychoneurological event as a possible cor re ­

la ted fac tor in the persona l i ty dimension of in t rovers ton-

ex t ravera lon . This study was designed to inves t iga te the 

a f t e r - e f f e c t s pnanoiaenon in the three modal i t ies of k ines­

t h e s i a , audi t ion and v i s ion . 

Chapter one presents a review of the l i t e r a t u r e 

concerned * i t h the or ig in of the lysenckian theory and th© 

re la ted physiological const ructs of r eac t ive Inh ib i t ion ana4 

s a t i a t i o n . I t a l so presents the r r i a ^ r y b r t i o l e in virion 

Eys«snek s t a t e s and explains his be s i c p o s t u l a t e . F i n a l l y , 

t h i s chapter surveys relevnnt works in the ar«s of the 

i n h i b i t i o n theory and i t s r e l a t i o n to the persona l i ty dimen­

sion of in t rovers ion-extravf t rs ion, and »t«to» the hypotheses 

to be inves t iga t ed . 

The following chapter descr ibes the population 

se lec ted for th i s s tudy, th© instruments used to measure 

sensory estimation®, &n& the object ive c r i t e r i o n for the 
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personality variable under study. A description is also 

,?iven in this chapter of the experimental procedures *<s well 

as the statistical techniques used In handling the data. 

Chapter three presents toe results of this experiment 

and attempts a discussion of them in relation to the hypo­

theses being tested. Lastly, the significance of the findings 

are considered &nd from this suggestions for further research 

are made. 



CHAPTfTR I 

KBTLEV OF ThT UTLKATUriR 

This chapter p resen ts Syaenok*s theory of the 

in t rovers ion-ex t ravers !on pe rsona l i ty dimension, based on 

the psychoneurological phenomenon of r eac t ive i n h i b i t i o n . 

I t also reports on pertinent studies regarding the inhibi­

tion theory and other related areas. Section one deals with 

the origin of lysenok's theory and i t s related s tudies . 

Section two presents theories concerned specifically with 

the phenomenon of sa t ia t ion and Inhibi t ion, as well as the 

confusion end differences of opinion in this area. Section 

three deals primarily with the inhibit ion theory and i t s 

re la t ion to the personality dimension of introversion-

ex traver s i on. 

1 . Origins of the lysenckian Theory 
end i t s Belated Studies. 

i 
The finding of McLeod showing that introversion-

extraversion i s strongly based on an inherited disposi t ion, 

1 H. MoLeod, "An Experimental Study of the Inheri­
tance of Introversioa-txtraverslon", unpublished doctoral 
d i s se r ta t ion , University of London, 1954, quoted by H.J. 
lysenok, "Cortical Inhibi t ion, Figure! After-effect, and 
Theery of Personality1*, In lournal of Abnormal and Social 
Psychology. Vol. 51, So. 1, £uly 198S, p . 94-106. 



BBVXIff OF WW UTgRvTURK 1 

2 

for Sysenok, suggests that >.b© Ho*<roh for a causal factor 

responsible for sxti*avert®d behaviour should be concentrated 

on properties of the central nervous system, especially the 

cortex. It seems unlikely that peripheral factors could 

be responsible for the great and complex differences ob­

served between extr&verts and introverts. Kyseaok proceeds 

under the assumption that from the testing of two groups, 

one comprised of hospitalised neurotics and the other non-

hospitalized normals, tne test differences would provide an 

outside criterion of neurotlcism and that test differences 

between hysterics and dysthymios would provide a criterion 

of lntroversion-extraversion. 
4 

In turn, lyseack has interpreted his introvers!on-

extraversion continuum8 on the basis of a cortical predis­

position in the individual which causes an inhibition of the 

response process to successive stimulation. Also It should 

be noted that eonditionablllty and learning are said to be 

related inversely to the amount of cortical inhibition, 

2 H.J. Eysenck, "Cortical Inhibition, Flgural After­
effect, and Theory of Personality", in the Journal of Ab­
normal and Social Psychology. Vol. 51, Ho. 1, July 1955, 
p. 94-106. 

3 Ibid. , p. 94-106. 

* I,hia. » P. »4-I0*. 

5 . . . , Mmmi^B of .Personality^ London, 
Se&aa Pau l , 1947, xUSOS p . 
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categorizing the in&ividuul uiuhwr to the introverted or 

extraverted portion of the dimension. 
A 

Sysenok 8tre&&e£ that this phenomenon differs 

according to the individual: 
All responses leave behind in the physical struc­

tures involved in the evocation, a state or substance 
which acts directly to Inhibit the evooation of the 
activity in question. The hypothetical inhibitory 
condition or aubstenoe is observable only through 
its effect upon positive reaction potentials. This 
negative reaction is called Reactive Inhibition. An 
increment of reactive inhibition (AIR) is assumed 
to be generated bf 9VQT? repetition of the response 
(R), whether reinforced or not, and those increments 
are assumed to accumulate except as they spontan­
eously disintegrate fclth the passage of time. 

ladiviauils in whom reactive inhibition is 
generated quickly, in whom strong reactive inhibi­
tions are gcner&tetd, and in whom reactive inhibition 
is dissipated slowly are thereby predisposed to 
develop hysterical disorders in cases of neurotic 
breakdown; conversely, individuals in whom reactive 
inhibition Is generated slowly, in whom weak reac­
tive inhibitions are generated, and in whom reactive 
inhibition is dissipated quickly, are thereby pre­
disposed to develop introverted patterns of behaviour 
and to develop dysthymic disorders in oases of 
neurotic breakdown.7 

In the application of this theory, lysenck8 noted 

that these Individual differences in autonomic reactivity 

and conditionability give rise to the personality dimensions 

of neurotlcism and introverslon-extrttverslon. if neurotlcism 

6 Sysenck, Dimensions of Personallty. Op. Git., p. 

7 Ibid. , p. 96. 

8 . , ( e d . ) , Behaviour Therapy and the 
Bauroala. Pergttaoa ^r&SB, $®W York, 1960, xi-479 p. 
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and introversion f*ro eonbine'', th/j rasult was the dysthymic 

individual who In pathological t«nr".s is more prone to suffer 

from anxieties, phoM.es, obsessions, and compulsions as well 

as reactive depressions. The person who ©hows a deficiency 

in conditionability and who is unable to form useful con­

ditioned responses tends to develop a weaker pattern of 

socialization, la addition, this person exhibits high 

neurotlciam, psychopathic and hysteric symptomatology. 

Briefly then, lysenok's theory links the concepts of 

inhibition and excitation with introversion-extroversion. 

Starting with a theory ^bout the existouc? of two important 

personality dissensions, nourotlcism and introversion-

extra vers! on, an attempt was made to seek out csus&l factors 

to account for a given individual's position on these dimen­

sions. Keurotleis® was Identified, with soae misgivings, 

as a consequence of an over-labile autonomic system; extra-

version being conceived as rel&ted to th© notions of Inhibi­

tion and excitation. It seemed that in order to mediate 

predictions from the conceptual and experimental levels to 

the behaviour level, it was necessary to postulate such 

mechanisms as defective oonditlonablllty in extraverts and 

enhanced conditionabillty in introverts. 

http://phoM.es
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fteloh and Kubii, uslnp VOM condit ioning on e ighty-

two cont ro l subjects and fifty-cm* p a t i e n t s , found tha t the 

p a t i e n t s , most of ^hom were of the dysthymic type , condi­

tioned much more quickly than did the c o n t r o l s . This study 

has l e n t some support t o lysenok ' s hypothes is . 
10 

Franks, using the eye wink re f l ex t o a puff of 

a i r as the response , and a tone as the conditioned s t imulus , 

t es ted a matched group of hys t e r i c s «s well as normal and 

dysthymic groups. The author showed tha t dyethymica condi­

t i on mora quickly than normals, *md normals more quickly 

than h y s t e r i c s . 

Hyseack ci ted t h i s w r k as supportive of h i s 

theory. I t seems there i s bas i s to question t h i s I n t e r p r e ­

t a t i o n i f you consider t h a t Kysenck h«s followed the 
12 

Hull!an de f in i t i on which pos tu la tes t he t % (Reactive 

9 Livingston Welch and Joseph Kubia, "The Kffect of 
Anxiety on the Conditioning Rate and s t a b i l i t y of the T>®%*, 
i n the Journal of Psychology, Vol. S3, F i r s t Half, January 
1947, p . 83-91. 

10 C. f ranks , "An fxparimental "-tudy of Conditioning 
as Related to Mental -bnarmality", unpublished doctora l 
d i s s e r t a t i o n , Universi ty of London, 1954, quoted by H.,$. 
Sysenoic, ^Cort ical I n h i b i t i o n , Mgural Mter-Fffect, snd 
Theory of Pe r sona l i t y " , Pp. ujlt. . p . 97, 

11 lysenck, "Cort ica l I n h i b i t i o n , F igurs l After-
Ef fec t , and Theory of Personality**, Op. Cl t . . p . 94-106. 

1$, C.L. H a l l , yyinoinloo of Behaviour. Hew York, 
Appletoa-Ceatury, 1948, x-4#2 p . 



BfflfV OF TOT LITKRATOBI 6 

Inhibition) Is produced by response evocation and that the 

magnitude of this I R IS dependent on the amount of work 

involved. Furthermore, IR cumulates under conditions of 

massed practice and becomes manifest in performance deere-

13 
sent. In the Franks' study noted, no indication was made 

of the intertrial interval used in the conditioning proce­

dure, nor of the amount of work involved in each response. 

Bis results showed thet the acquisition curves obtained 

differ on the initial conditioning trials and do not show 

any real tendency to diverge on the following trials. This 

seems to be somewhat of a contradiction to the reactive in­

hibition theory which Sysenck follows. 

There have been a number of works written in the 

area of inhibition, and some of these studies have given 

support to lysenck's hypothesis. Hamilton** discusaes the 

Pavlovian concept of cortical inhibition, and states that 

any inhibition that takes place Involves the whole cortex, 

and in turn, learning itself is inhibited or enhanced by a 

generalized cortical functioning. 

IS Frank*, OP. Pit., p. 97. 

14 Max Hamilton, *0n the Mature of Inhibition in 
the Cerebral Cortex*1, ia Psychological .Review. Vol. 59, 
Wo. 1, January 1958, p. 49-53. 
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Wertheimer and H'ertheImer f e l t t h a t v i sua l and 

k i n e s t h e t i c figur&l a f t e r - e f f e c t s would be pos i t i ve ly cor­

r e l a t e d and that the amount of a f t e r - e f f e c t would show a 

co r r e l a t i on with metabolic e f f i c iency . I f t h i s were so i t 

could bo implied t h a t t he r e i s a h o l i s t i c c o r t i c a l mechanism 

con t ro l l ing s a t i a t i o n . The reported f indings of t h i s research 

supported these hypotheses. 
16 Sortheimer, in studying v i sua l and k ines the t i c 

a f t e r - e f f e c t s and changes of visual and k ine s the t i c a f t e r ­

e f f ec t s a f t e r changea i n s a t abo l l c r a t e , found a s ign i f ican t 

p o s i t i v e r e l a t i o n s h i p . This f inding a l so seems to be corro­

borat ive support for the hypothesis tha t the f l g u r a l a f t e r ­

e f f e c t s , found in d i f f e ren t sense moda l i t i e s , are produced 

by the same physio logica l p rocess . 

15 Michael fertholmer and Nancy >.ertheimer, "Mete-
bol l c I n t e r p r e t a t i o n of Individual Differencea In Flgura l 
Aftofr-Bffectsw, i n FsycholQ%lcal aevlew. Vol. 6 1 , Ko. 4 , 
Ju ly 1954, p . &79-280. 

16 Michael Worthelmar, "Figural Hter-Bffaet® as a 
Measure of Metabolic Eff iciency*, in Journal of P e r s o n a l i t y . 
Vol . £4, September 196S, p . S6-73. 
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2. S a t i a t i o n and I n h i b i t i o n Theories. 

17 

£ohler and l a l l a e h , (upon whose theory of s a t i a ­

t ion and a f t e r - e f f e c t lysonok 1 8 has based much of h i s 

r eac t ive oo r t i ea l i n h i b i t i o n hypothes i s ) , believe t h a t the 

basic d i s t o r t i o n or a f t e r - e f f e c t was produced by a d i s ­

placement of the t e s t f igure from the c o r t i c a l area which 

was i n i t i a l l y s t imulated by the inspect ion f i g u r e . Sa t i a ­

t ion then, i s in te rp re ted as a phenomenon involving boundary 

cu r r en t . The s t ronger the f i gu ra l c u r r e n t , the s t ronger the 

counter forces engendered, and the stronger the f l g u r a l 

a f t e r - e f f e c t . This s a t i a t i o n could be considered as lowered 

c o r t i c a l conduct ivi ty in a loca l ized c o r t i c a l a rea , and the 

behavioural measure of t h i s loca l ized and temporary lowered 

conduct ivi ty i s regarded a s the f i gu ra l a f t e r - e f f e c t . 

One i s tempted to say tha t the prolonged p r e ­
sence of an l - o b j e c t lowers the conduct ivi ty of the 
c o r t i c a l areas and adjacent reg ions . Actually, the 
change appears to be mainly an increase in pol&rlz* 
a b i l i t y of the t i s s u e In quest ion. ( . . . ) If the 
conductivi ty ©f th© area i s lowered, the i n t e n s i t y 
of a current which passes through t h i s area i s a t 
once decreased.I® 

17 Wolf sang Kohlor and Hans Aallaah, "Figural « f t s r -
Ef foo ts" , i n Proceed l*«a of th® .American ^hUosophlcal 
Soc i e ty . ©8, 1944, p . l69~3oV, quoted by Carl Duncan, "On 
the s i m i l a r i t y Between Be*atlvo I n h i b i t i o n and Keural 
S a t i a t i o n * , in American Journal of Psychology. Vol. 39, So. 
g, Jane 1956, p . 227-236. 

18 Mfmnak, "Oortloal I n h i b i t i o n , Figural After­
e f f e c t , and Theory of ?«rs©na!Ityw , Oo. C i t . . p . 94-106. 

19 l o h l e r and '̂a 11aeh, On. S i t . . p . 604. 
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Thus, the authors use the term sat ia t ion to describe 

the electrotonic effect of figure currents on the cor t ica l 

medium and figural after-offects to flenote the a l tera t ions 

which a t es t object may undergo when their f l ^ r © currents 

enter into a satiated area, from this i t i s assumed tha t 

the cor t ical medium affects and Is effected by the figure 

process d i s t r ibu t ion , and that there i s a dynamic in t e r ­

action between the two. I t can also be assumed that the 

condition of the cort ical medium may be a determinant of 

one's perceptions. 

Klein and Kroohso maintained that resistance within 

an area stimulated, i s heightened by any neural ac t iv i ty , 

and that the amount of stimulation dis tor t ion in a new 

pattern i s not necessarily dependent upon strong figuro* 

ground d i f fe ren t ia l s . 

20 Oeorge 3 . Klein &nd Bavid SCreoh, "Cortical Con­
ductivi ty in the Brain-Injured", in Journal off Personality. 
Vol. 31, Ho. 1, September 1952, p . 118-148. 
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The eurrtmt flow intiMted by stimuli, ticm of a 
defined c o r t i c a l area r e s u l t s i n a heightened r e s i s ­
t ance , within that a r ea , to fur ther e l e c t r i c a l 
a c t i v i t y . Should fur ther s t imula t ion occur, the 
r e s u l t i n g p a t t e r n of aleotrlofcl a c t i v i t y would as a 
consequence of t h i s increased r e s i s t a n c e , be 'dam­
pened* , d i s t o r t e d or r e rou ted . In t h i s event we can 
then speak of r eac t ive or a temporary condit ion of 
decreased c o r t i c a l conduct iv i ty ; ( . . . ) For t h i s 
temporary and loca l i zed condit ion we would assume 
tha t the degree of decrease in c o r t i c a l conductivity 
i s a function of the amount of o r ig ina l s t imula t ion , 
suoh tha t the more s t imula t ion the g rea te r the drop 
in c o r t i c a l conduct ivi ty (within ce r t a in l i m i t s ) . 
However, we would pos tu l a t e another factor which 
cont r ibutes to the extent of drop in co r t i ca l con­
d u c t i v i t y ; w© would assume tha t the ovor -a l l s t a t e 
of t he cortex helps to determine the i n i t i a l or 
hacal value of c o r t i c a l conductivi ty p r i o r to any 
s t imula t ion , i . e . , the basal or c h a r a c t e r i s t i c 
l e v e l of c o r t i c a l c o n d u c t i v i t y . 8 1 

The authors rogvrd k ines the t i c a f t e r - e f f e c t * as an 

i n d i r e c t measure of c o r t i c a l conduct iv i ty , snd they in fe r 

t ha t p a t i e n t s with bra in i n j u r i e s have a lowered conduct­

i v i t y end w i l l show t f t o r - e f f e c t s more r e a d i l y , in g rea te r 

degree and with g rea te r pers i s tence than normals. Their 

data supposedly supports the theory tha t an ef fec t of cor­

t i c a l l e s ions i s a murked ©haugo i n general c o r t i c a l 

conduct iv i ty . 

Ja f fa ,*^ t e s t i n g bra in- in jured subjects with and 

without memory impairment, for k i n e s t h e t i c f igu ra l a f t e r ­

e f f ec t produced cont rad ic tory r e s u l t s as oompar^d to those 

SI Ido l s and Krech, Op,. Cifr. . p . 1E0-121. 

m Bohort J a f f e , "Kinesthet ic A f t e r - m o o t s Follow-
lag Cerebral Leeions", l a dmerlotai Journal of Psychology. 
Vol. 67, «©. 4 , &«©embfUP 1954, p . 668-676. 
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of Klein and Sreoh previously mentioned. He fouad no signi­

ficant differences in figural af ter-effect between his group 

of controls and brain injured. 

Xovatch" compared aftfsr-imaae threshold a«jfisur*?s of 

a group of f if teen &&lea having Intracranial pathology with 

the scores of a group of seventy-two ECMP. The resul ts 

showed the scan and standard deviation of these two groups 

to bo signif icantly different at the .01 leve l , thus support­

ing the theory that "the After-image is cort ical ly influenced 

and that pathology of one area of the cortex can offeot the 
24 

functioning of the visual cortex*. 

f indings, contrary to predictions made on the bonis of 

the Kohler and '̂  a l ia oh theory of atstitition previously men-

t ionsd, h&ve been found. Jaff© tested twenty normal sub­

jec ts for kinesthetic f igural af ter-effect , but with the 

interpolated stimulus being the s&as as the standard one. 

Ho found tha t blindfolded controls showed no af ter-effects . 

An experimental group «*er© exposed t o adiltlontil visual 

s t imul i , equal to the standard stimulus during t e s t periods 

^ , £ 3 lL ^ j ; 1 1 * ^ t r a c r a n , ! ^ Pathology .on,*, tfoe, Bsflfe-
tivo-ImaRO Threshold. unpublished Master's thesis presented 
to Was School of Psychology and Education of the University 
of Ottawa, Ontario, 1961, vi i -43 p . 

** Xbld. , p . 39. 

35 Robert Jaf fe , "The Influence of visual Stimula­
tion on irintsttheti© f igural Attor-tffest", in the Imeri can 
Journal of Pmiflaolour. vo l . 59, Mo. 1, Huron 1958, p . 70-75. 
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and narrower or wider during satiation. The subjects in the 

experimental group showed « significant distortion in kines­

thetic perception after viewing the wider stimuli. Under 

conditions where subjects were exposed to visual stimuli 

only during the satiation ueriod no after-effects were 

demonstrated. As It is assumed that after-effects should be 

specific to one modality, according to Kohler aa$ wallach*s 

theory, the results of this study appear contradictory 

inasmuch as they Indicate that concurrent visual stimulation 

can Indue© a significant kinesthetic figural after-effect, 

but it appears only when contrasting size relationships are 

in existence between the visual stimuli. 

Osgood and Heyer*w objected to Eohler and 'allaoh's 

theory of satl&tion on the basis of the nebulousness of its 

character. In the f^ct that the theory Is based upon field 

changes unknown to ©onteapor:-ry neurology. An attempt was 

made to explain th© phenomenon of satiation through mechanisms 

already known to b© functioning in th© cortex. 

27 

ICrauskopf*" showed In his experimental findings that, 

beyond a certain period of time or exposure to a stimulus, 

26 C.F. Osgood and A.ft, Heyer, "A *Tew Interpretation 
of Figural After-Effects", in Psychological Review. Vol. 59, 
Ho. 2, March 195£, p. 98-116. 

27 John Krauskopf, "The Magnitude of Figural After­
effects as a Function of Duration of Test roriod", in th© 
American Journal M. Poyoholofly. Vol. 67, Ho. 4, l>eo«nb®r 
1954, p. 6B4-690. 
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mo appreciable ohanz© was ^'»d« in hh© «coaptation phenomenon. 

In object ing t o th© Kohl^r theory, ho s t a t ed ! 

I f an increase in poiurii&ablil ty i s th© 
dominant r e s u l t of prolonged f i x a t i o n , i t should 
be expect*! than tha t when ©xpo^urcs of T-objeots 
are s h o r t , t h e i r displacements should be smaller 
than with long®? exposures.38 

Th© l iacovary t i n t f igura l s f tcp-^f feac i I s o i ^ ^ a 1Q m-i^ni-

tud© as * function of th© length of t iao for ths t en t ing 

pe r iod , throws sota© ioabt an th© Ko'al^r theory, 

Hhat has been previously Usoussed i s •? c o l l e c t i o n 

of s tudios a t t e s p t l s g » i t h s r to support or refute the 

Reactive Inh ib i t i on Theory a i u t i l i s e d hy tyeanek, and to 

explain th© neurologica l basis of sensory i n h i b i t i o n . I t 

can he seen tha t *,h© a:&jorIty of t h i s T^.BB: roh only r a i s e s 

raore ques t ions . Unfor tunately , thess s tud ies came to no 

d e f i n i t e agreo&ent ©ither for or aga ins t t h i s theory. I t 

becomes sore apparent tha t s gre t d s s l of rescsrch has ye t 

to bs done In orSor to c l a r i fy many of th® unanswered ;u@s« 

t i ons and d i spu te s a r i s i n g over the Poaotlvo I n h i b i t i o n 

Theory. As Berry 2 9 note?®, and quit© r i g h t l y so , Fysenefc has 

found i t necaasary t o propose fur ther problems for rosearch 

88 Xrauskopf, Op. P i t , . p . 684. 

£9 William ? . Barry, An i n v e s t i g a t i o n of I t t ia t loashlps 
Between IntroverfcloB-F.xtrayersioa and th© Negative Af t o r -
feteus© Threshold. unpubilsh©d doctora l d i s s e r t a t i o n . Univer­
s i t y of Ottawa, school of Psychology and Mucct lon , 1961, 
ix-80 p . 
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to inves t iga t e th© r e l a t i onsh ip between reac t ive c o r t i c a l 

i n h i b i t i o n and the development of In t rover ted or extraverted 

persona l i ty t r a i t s . Th© following sec t ion of t h i s chapter 

wi l l attempt to present some of the s tud ies dona which wi l l 

po&sibly c l a r i fy th© confusion tha t seemingly exist® in t h i s 

a r ea . 

3 . s tud ies Concerning Introversion-Kxtraversion and 
R«active Cor t ica l I n h i b i t i o n . 

30 
Sysenck used p u r s u i t - r o t o r l ea rn ing as a measure 

of remlnlsoenc© and th© &?l as H jaeasure of in t rovers ion-

©xtraversion and neuroticism i n attempting to in teg ra te per­

sona l i ty theory and l ea rn ing . The etudy concerned i t s e l f 

with th© hypothesis derived from looming theory, demonstrat­

ing tha t e x t r a v e r t s should show greater reslniscene® en th© 

p u r s u i t - r o t o r following massed p rac t i ce than i n t r o v e r t s , AS 

a second pa r t of t h i s s tudy, an attempt whs mad© to i n v e s t i ­

gate th© r e l a t i o n s h i p between n©uroti^i©m and reminiscence. 

Th© reminiscence phenomenon (or th© recovery of motor p r ec i ­

sion) could *>& considered as the product of i n h i b i t i o n 

o r ig ina t i ng in th© massing of o r ao t i ce . Hysonok hypothesised 

then , t h a t ©xtraverta should show a higher 3®Tr©a of 

30 H.J . Sysenok, "Berniniseenoe, Priv© and f e r s o a a l i t y 
Theory**, in the Journal of, A b ^ o j ^ , , !^1»^MLXMX^alS3L* 
Vol. S3 , Bo. 3 , November 1956, p . 3 4 8 ^ 3 $ . 
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reminiscence t :«n introvert*. Th© Aiaudsl©y Personality 

Inventory was used as • c r i te r ion for lntrovttrslon-extraversion 

and neurotioism. The rosul ts war© seen hy ISysencK as positive 

proof of the relat ionship between th© variable© being inves­

t igated. He found a significant correlation of .29 between 

th© ©xtrav«rslon seal© and th© f i r s t rominisceno© score, but 

on th© second t e s t ing , th© resu l t s wer© not s ignif icant . 

Conditioned Inhibit ion combined with react!v© inhibit ion 

might have been the factor that caused insignificant resul ts 

on th© second t es t ing . Th© findings that ©xtroversion and 

rominisceno© wor© associatod, following th© stated hypothesis, 

and reminiscence being signif icantly greater for individuals 

with high neurotioism scores than those with low X scores, 

prompted lysonek to be optimistic la linking the study of 

personality with drive and i t s neurological antagonists. 

Smith and Haygor * using distance in word associa­

tions as th© cr i te r ion of sa t ia t ion and the Sixteen Person­

a l i t y factor ...ueatlonnalre as th© crit©rion for int rovers! on-

extraversion, showed that ©xtraverts differed significantly 

from int rover ts In the number of s t a t i s t i c a l l y uncommon 

responses. 

11 Stoaald $mith and Alton Baygor, *V®rbal Satiation 
and Personali ty", In th© Journal of Abnormal and Social 
Psychology. Vol. Ut So. * , May 1986, p . 33S-3B6. 
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Lynn tested Kysonck*© theory that ©xtroversion, 

af ter-effect and reminiscence i s re la ted. He used th© 

Archimedes Spiral After-Sffeot as a measure of sa t ia t ion and 

an Inserted Alphabet Printing task as © measure of romlaia-

oenoe. Th© Maudsley Personality Inventory was us«d ©s the 

cr i te r ion for introv©rsioa-©xtrav©rslott. H© mad© six pre­

dict ions on th© theory that ©xtravorts accumulated r«active 

inhibit ion quickly and that i t dissipates in them slowly. 

The hypotheses were: a negative correlation will b« found 

hetw©on extravereioo and duration of af ter-effect ; «xtr©y«rts 

would ©oo progressively loss of th© after-effect with re ­

ps at«d massed t r ia l©; ©xtravorts would see progressively 

l ess of th© after-effect after a p«riod of res t ; there will 

bo © negative correlation between duration of after-effect 

and a measur© of r©miniso©nee; there will bo a posltiv© 

correlation between extraversion and rominisceno©; and 

f ina l ly , the ©xtravorts will show a tendency for morn work 

decrement with massed practice on th© inverted alphabet 

pr int ing task. Using forty male university students as sub­

j e c t s , ho found that four of th© six predictions war© con­

firmed with significant correlations ranging from .41 to .43. 

Correlations were not significant between extraverslon and 

32 !• Lynn, *$xtrav©r©lon, Reminiscence, and Sat ia­
t ion fffeoto", i a th© Brit ish Journal of Psychology. Vol. SI, 
Mo. 4 , lovemher 1960, p . 31«-3£4. 
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reoiniscene©, and ex t rover t s did not se© progress ive ly las© 

of th© a f t e r - e f f e c t a f t e r © period of r e s t . 

Moior** t e s ted f ivo hypotheses in r e l a t i o n to th© 

study of pe r sona l i t y va r i ab l e s as measured by th© Minnesota 

Multiphasic Pe r sona l i ty Inventory of which probably only 

three a re re levan t her©. Th© j i i s t one being, indiv idual 

v a r i a t i o n i n th© magnitude of k i n e s t h e t i c f igu ra l a f t e r ­

e f f ec t va r i e s negat ive ly with the amount of reminiscence in 

inver ted alphabet p r i n t i n g and secondly, ind iv idua l v a r i a ­

t i o n i n the pe r s i s t ence of k ine s the t i c f i g u r a l a f t e r - e f f e c t 

va r ies p o s i t i v e l y with age and negat ively with ©la© of voca­

bula ry , and l a s t l y , romimlscene© va r i e s negat ively with ag« 

and p o s i t i v e l y %ith six© of vocabulary. Th© r e s u l t s of th© 

©tudy l a r g e l y supported these hypo the see . Th© re l a t i onsh ips 

observed between reminiscence in Inverted Alphabet P r i n t i n g , 

k i n e s t h e t i c f i gu ra l a f t e r - e f f e c t , age, end vocabulary may 

deriv© from some neural process involving th© generat ion and 

d i s s i p a t i o n of raaCi.lv© i n h i b i t i o n . 

S3 Manfred M©i©r, *Interr©lat lonahipa Among Person­
a l i t y Var iables , Kinesthet ic F igura l Af ter -ef fec t and 
Komlniscene© i a Motor Learningw , i n Journal of Abnormal and 
Socia l Psychology. Vol. 6 3 , Ho. 1 , July 1961, p . 87-94. 

http://raaCi.lv�
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34 Meier ' s result© showed & si^jnif leant n©'io.tive 

co r r e l a t i on between th© amount of reminiscence found In th© 

task of Inverted Ali>hab©t P r ig t in^ and th© amount of f igura l 

a f t e r - e f f e c t in th© k ine s the t i c sensa t ion . 

Bay3 in h i s ©tudy looked for poss ib le r e l a t i o n s h i p s 

between the pe r sona l i ty va r iab le of i a t rovers !on-ex t ravers ion 

as determined by the Maudsley Persona l i ty Inventory and mea­

sures of motor reminiscence, fa ther than jus t d iv id ing h i s 

groups by th© c r i t e r i o n of In t rovers ion and ©xtravorcion and 

neurot ioism, he went a s tep fur ther and es tabl ished four new 

ca t ego r i e s : normal i n t r o v e r t s , neurot ic i n t r o v e r t s , normal 

e x t r a v e r t s , an2 neuro t ic e x t r o v e r t s . The XTsui ts of the 

study indicated th© ©xtravorts demonstrated more reac t ive 

c o r t i c a l i n h i b i t i o n than i n t r o v e r t s , but no s i gn i f i c an t 

correlation© hetwe^a th© a s s u r e s of reminiscence and any of 

th© four pe r sona l i ty complex®s. 

Eechtsehaffen, 3 6 in h i s s tudy , attempted to lnvos t l* 

gute th© hypotheses tfcut ©xfcrwert© developed g rea te r visual 

34 Mslor, Oo. C l t . . unpublished doctoral d i s s e r t a t i o n , 
Univers i ty of Wisconsin, Madison, 1856, p . 78 , as quoted by 
W.C. B©ok©r, "Cor t ica l Inh ib i t i on and Extrovers ion-Int rovers ion*, 
l n t & e yfttraai .of Abnormal and Social ?&yoholo&y. Vol. 6 1 , Mo. 1 , 
Ju ly 1960, p . 64. 

35 Oakley S* Kay, ^Personal i ty Factors in Motor Learn­
ing and Bamlmi scene©**, in th© Journal of abnormal and Socia l 
Psychology. Vol. 59 , Ho. a , September 1959, p . 199^803. 

36 Allam Hechtachaffon, "Houral Oa t i a t i oa , Koactlv© 
I n h i b i t i o n and ln t rovers ion*Sxt ravers loa H , in th© Journal of 
Abnormal and g*P-i«l Psychology. Vol. 57, l o . 3 , $©v©mb©r 
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a f t e r - a f f e c t s than i n t r o v e r t s ; ©xtravert© develop mor® X-

on a motor l ea rn ing task than i n t r o v e r t s ; and t h a t amounts 

of af t«r-aff®ct und Ig exhibi ted by ind iv idua ls ar© posi t ive­

l y co r r e l a t ed . Th© H aeal© from Guilford*s Inventory of 

Factors 3TDCR waB uaad aa th© c r i t e r i o n for ex t rave r s ioa . 

Visual aft©r-*ff©ots war© aeasurod with a s p e c i f i c a l l y con­

s t ruc ted appara tus , and two measures of I R woro obtained 

from an Inver ted Alakabot P r in t ing t a sk . Ka&ulta of th© 

exp©rtaent do not support th© hypotheses t e s t e d . Whil© th© 

obtained resul t© were in th© expected d i r e c t i o n in each 

ca se , the degro© of r e l a t i o n s h i p demonstrated was uniformly 

smal l . 

The r e s u l t s showed tha t th© i a t rova re ion-
ext revers ion (fthathymia) scores war© not s i g n i f i ­
can t ly corre la ted with e i t h e r ©mount of v i sua l 
a f t e r - e f f e c t or Xg measures. Fu r the r , amount of 
v i s u a l a f t e r -o f f co t was not s i g n i f i c a n t l y cox ec ­
l a t ed with If? measures. An add i t iona l analys is 
was mad© comparing th© t h i r t y - f i v e suhjec t s wi th 
th© hlghost Bhathymla scores ( ex t r ave r t s ) with the 
t h i r t y - f i v e subjec ts with the lowest Khathymia 
scores ( in t rover t©) . Th© two ^roufis a l so did not 
d i f f e r s i g n i f i c a n t l y on th© aft©r-©ff©et If* 
measures.37 

Spi tz and Llpman, ° i n t h e i r experiment f a i l ed to 

f ind any s ign i f i can t i n t e r e o r r c l a t i o n of ind iv idua l 

37 Boehtschaff©», 3n. P i t . . p . 290. 

38 Herman Spltss and R, Kipman, " K a i i a b i l i t y end 
Intarcorrola t ioD. of Individual Difforeac©© on Visual m$ 
Klfi©©th©tic T'igural Aftor-tffeatm**, in Peroe-ptual llotor 
S k i l l s , Vol. 10 , 1960, p . 159-166. 
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di f ferences in k ines the t i c fifur&l a f t« r -e f f«c t and vifiual 

aftor-af2 'act s co re s , and wer© thue prompted to ©ay tha t i a 

th© us© of s a t i a t i o n measure©, d i f fe ren t result© ml$it b© 

obtulnet; whan ©aployin:: d i f fe ren t mod»l l t i e s . 

Rsohtsohaffan, * as i f e ras ing c r i t i c i sm of t h i s 

t y p e , raplio^t.Ci h i s own previous esperlmont using a kin©»-

t h e t l o f i g u r a l u f to r -a f fec t measure and, as before , repor t s 

nagst ive r e s u l t s . 

Confirming Rachtsohaff&n*s s tud ie s previously men­

t ioned, «©r© th© result© of Sororoas, Llpman and S p i t z . * 0 

Thay measured th© r^t© of i-avwlopaent of v i sua l s a t i a t i o n 

• f f e c t s j t o t a l amount of v isua l s a t i a t i o n ; t o t a l amount of 

k i a a s t h e t i e s a t i a t i o n ; rat© of d i s s ipa t ion of k ines the t i c 

s a t i a t i o n ; and r a t s of i i s s i p a t l o n of v i t u s l s a t i a t i o n . The 

agaadaley Personal i ty Cue s t l panel re was used as th© 2 @asur© 

for i a t rove r s lon -ex t r ave r s ion . Of twenty co r r e l a t i ons made, 

only on© was s i g n i f i c a n t , ( .£9) a t th© ,0S l eve l between t 

scores of fe&ales and t h e i r t o t a l amount of v i sua l a c t i a t i o n . 

Th© other nineteen co r re l a t ions supported E©ohtschaffen's 

39 Allan Hechtachaffan and Lawrence Bookbinder, 
" In t rovers ion , t x t r a v e r s i o a ana Kinesthet ic 4f t © r - W © c t s " , 
in Journal of. Abnormal and Social Psychology. Vol. 6 1 , 
Ho. 3 , November I960, p . 495-496. 

40 Kathryn Sorc ross , Boaald Lipmaa and Herman S p i t z , 
"Th© Relat ionship of ^xtravorolon-Zatrovorsion to Visual and 
Kines the t ic fttor-icrf©eta", i n Journal of Abnoraal ©ad 
jSaclai Psyoholoaar. Vol. 60, Ho. 1 , Ju ly 1961", p . &0-811 . 



REVIEW 0? Tiff lITBiiAWKK 151 

previously mentioned results, ilndin^ that ©xtraverts did 

not develop satiation affects more Quickly, nor reach higher 

levels, nor disaipat© mor© slowly than introverts. 
41 

Beekur** has probably wr i t t en on© of th© most com­

prehensive and, a t th© »&&© t ime, c r i t i c a l a r t ic le® concerning 

the Sysenckian theory t h a t c o r t i c a l I nh ib i t i on i s on© of th© 

buses for individual differences In introveralon-axtr&v*»rsloa. 

Kyaenck I s jud ic ious ly c r i t i c i s e d l o r using th© terms s a t i a ­

t i o n , c o r t i c a l I n h i b i t i o n , and re&ctiv© i n h i b i t i o n synony­

mously. Backer at tempts to e lu r i fy th© misunderstanding 

fostered by th© misuse of these t e r a s , by reviewing t h e i r 

semantic and funct ional d e f i n i t i o n s , and a l so shows th© dif­

ferences between them. Th© author propesed thro© hypotheses 

fo r t e s t i n g In his research: 
a) t ha t ind iv idua l difference© in ©atlat loa 

a f fec t and r eac t ive i n h i b i t i o n ©ffeota are co r r e l a t ed , 
t hus , j u s t i f y i n g th© store general concept of r eac t ive 
c o r t i c a l i n h i b i t i o n ; b) t ha t Individual di f ferences 
in basa l c o r t i c a l i n h i b i t i o n are cor re la ted with 
ind iv idua l d i f ferences in r eac t ive c o r t i c a l i n h i b i ­
t i o n , as assumed hy Klein and Krach (195E); and c) 
t h a t indiv idual differences l a s a t i a t i o n , r eac t ive 
i n h i b i t i o n , or bas&i c o r t i c a l i n h i b i t i o n ar© r e ­
la ted t o indiv idual d i f ferences in ©xtraverslon-
i n t r o v e r s l o n . * 8 

41 wotXoy C. Backer, "Cor t ica l I nh ib i t i on and 
Sxtravers ioa-I&trovars ioa*, i n th® Journal of Abnormal and 
8ooi©l FtyohOlo^y. Vol, 6 1 , Wo. 1 , Ju ly I960, p7"S&-66." 

42 1,8,1,4. , p . 53 . 
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Seeker used th i r ty - two male and t h i r t y femal© s t u ­

dents se lec ted a t random. Ext ravers ioa- ln t rovers lon was 

determined from th© r e s u l t s of Guilford*© Rhathymla 3 c a l e . 

th© Maudsley Persona l i ty Inventory, and Cattail*© Persona­

l i t y Inventory . To assess c o r t i c a l i n h i b i t i o n , th© pursu i t 

r o to r romittlaocne© respona© a l t o r a t i o n r e s u l t s w©r© used a s 

a measure of the reao&ive i n h i b i t i o n e f f ec t . The k ines the t i c 

f i gu ra l a f t e r - e f f e c t t o s t , Arehlmede© Spi ra l and th© Hacker 

Cub© Difference ©core wer© used to t e s t out th© s a t i a t i o n 

theory. QSH condi t ioning, c r i t i c a l fusion frequency and 

th© anise ikonia l enses wer© used as the three approximated 

basa l c o r t i c a l i n h i b i t i o n measure©. 

Th© s t a t i s t i c a l f indings enabled Becker t o s t a t e 

t h a t : 

(...) Bo empirical ©vldene© was found to support 
lyseaok's assumption that satiation and reactive 
Inhibition form a unitary trait. Satiation and 
reactive inhibition measures wer© found to have 
some common variance with th© basal inhibition mea­
sures, but they did not ©ovary with ©»ch other. 
There was no evidence to support lysonck*© hypo­
theses that satiation measures ©ovary with ©xtra-
veralon measures. There 1© very minimal evidence 
that soma reactive inhibition measures covary with 
©xtraversion. However, there Is equally compelling 
evidence to th© contrary. If a relationship between 
raactlv© inhibition and ©xtroversion exist©, it 1© 
probably of such a small magnitude as to b© prac­
tically and theoretically trivial.43 

from the results and discussions of his experiment, 

it appear© that Becker had aom© difficulty in obtaining 

43 Backer, OP. Pit.. p. 65. 
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reliable measures of individual dlff©r©nc©s for reactive 

inhibition and satiation. Much of this leaves the reader 

unable to decide whether it can be definitely said that 

there are no ooaslstent individual diff©ranc©a between th© 

two phenomena under study or whether th© problem lies In the 

mean© of obtaining mora reliable measures for reactive 

inhibition and satiation. 

Much of th© research evolving from ly©onok*s attempt 

to establish a relationship between th© introvereion-

«xtr©v©raioa continuum and raactlv© cortical inhibition, 

a ©OILS quit© confusing and inconclusive. It should be noted 

for every article questioning th© theory, on© has boon 

written with th© intttntion of substantiating and supporting 

it. Taking Into account all of thos© studies, a number of 

findings for serious consideration become evident. Signi­

ficant correlations have b©«a found between visual aftor-

•ff©ot (a form of inhibition) and the personality variables 

of introversion-extraversion. It was also found that indi­

vidual differences were ©eon in th© inhibition of motor or 

perceptual behaviour, finally, measurement© obtained from 

the visual modality have shown to b« sensitive to this 

reaotive inhibition. 
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44 To cloud th© piotur© even f u r t h e r , Petri© in h«r 

experiment, and t h i s author in a p i l o t s tudy, found a group 

of people who do not roaot t o s a t i a t i o n in th© eaia© manner 

as exp©ot©d from reviewing research a r t i c l e s done on reao-

tiv© i n h i b i t i o n and a f t e r - e f f e c t . 

Let us c a l l th© persons who tend to r«duc© th© 
slz© of th© block subjec t ive ly a f t a r s t imula t ion , 
th© Reducers. as d is t inguished from th© Auffm©nter». 
who t«ad to onlarge th© block. I t has b«©n assumed 
tha t s a t i a t i o n i s on© process t h a t expresses i t s a l f 
in a ehang© in slz©, and tha t th© d i r ec t i on of th© 
©hang© i s determined by th© e l ze of th© stimulus 
object In r e l a t i o n to th© t e s t ob jec t . Reducers 
w i l l taad t o redue© even i f h© i s st imulated for 
©qual amounts of time with a block t h a t I s l a r g e r 
than th© object ( . . . ) t ha t i s to say , th© t o t a l 
e f fec t i s fo r him to reduce. Th© contrary r e l a ­
t i o n holds fo r th© Aumaentbrs who, wh©n st imulated 
by objec ts i n p rec i se ly th© same way as th© f*©duo©r. 
w i l l r egu la r ly tend to enlarge h i s est imate of slz©. 
Therefor©, there ar© two cont ras t ing processes mani­
f e s t i n g themselves in d i f f e ren t pe r sona l i ty type© -
ona, a tendency to enlarge; th© o the r , a tendency 
to r©due©.»* 

Surp r i s ing ly , Pe t r i©, l a t h i s a r t i c l e , makes no 

attempt to br ing these f indings i n to th© bas ic discussions 

of Sysenok's theory of r@act*v© c o r t i c a l i n h i b i t i o n and 

introv©rslon-©xtrav©r©ion. I t seems from th© result© t h a t 

the phenomenon of augmentation i s a variabl© tha t should b© 

taken i n t o considera t ion whan ©valuation i s mad© of th© 

Eys«ackia(n theory . 

44 Asenath Pe t r i©, **Som© Psychological Aspect© of 
Pain and th© Relief of Suffer ing", Annals of th© W«w York 
Academy of Solano©©. Vol. 86 , Art. 1 , March I960, p . 13-28. 

48 Ib id , . , p . 16. 
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It is important to remembor that I©trie found aug-

mantors by using th© ©am© t«at for kinesthetic figural after­

effect as was employed by Kysenok and many other authors. 

Inasmuch a© no mdntion has been mad© of the phenomenon of 

augmentation in these studies, it vsa felt that research 

might prove fruitful ia attempting to examine th© reliability 

and significance of sensory augmentation, and its possible 

ramifications and implications In a critique or extension 

of th© Hysoacklan theory. 

Thus, it might be said in summary: Sysenck in inter-

pr©ting his dimension© of introversion-oxtraverslon via th© 

theory of reactive cortical Inhibition ha© concerned him­

self only with th© problem of stimulus reduction and de­

ficiency of conditionability. Ho ha© not attempted to 

explain the phenomenon of reactive ©ugm©nt«tlon; that 1© 

th© response ten&a&oy to augment or amplify &@nsory dimen­

sions over and ahov© their objective stimulus qualities. 

Th© following proposed research Is aimed ©t integrating or 

differentiating th© phaacxanon of th© response tendency of 

reactive augmentation from th© lysencklan scheat©. 

Translated into research questions, this proposed 

investigation will attempt to answer th© following: 

I) Does response augmentation occur in estimations of 

sensory stimuli, in a reel sad statistically 

significant masaor? 
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i i ) I s there a r e l a t i o n s h i p between tho thrae modali­

t i e s of k ine s the s i a , v is ion »nd audi t ion in term© 

of sensory ©stinet ion? 

i i i ) Are eugmanttttioa and reduct ion tendencies re la ted 

to "Eyaenok's opera t iona l ly defined dimensions of 

introversion-«xtr8V©r»le»n? 

Seated In th© c u l l foraa th© hypothesis I s : Having 

domoastrated tha t overestimytlon occurs with g rea te r than 

ohanee frequency, thono Individual© dtsp laylag stlaulu© 

est imat ion 3© not - i l ffer «i«y»ific*ntly from introy®rts with­

out overest imatlon on a gaeetionnftlr© type t©«t of 

i n t rove r s lon -ax t r ave r s lon . 

Measurements of sensory es t imat ion w i l l be obtained 

for th© th ree separate modal i t ies of k l n e a t h a s i s , v i s i o n , 

and a u d i t i o n . Th© apparatus used to os te in these measures, 

as well as th© Mgl which i s th© t o o l used l a t h i s research 

for obtaining introy©rsion-«xtreversion scores w i l l b© 

described l a th© following chapter repor t ing on the ©xperl-

•wsatal desiga. 
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IXPTERIKHRTAL OESIQH 

This chapter w i l l attempt to present a desc r ip t ion 

of th© experiment e l design used in t h i s study. Section on© 

deals with th© sample popula t ion. Section two £lv«s a des ­

c r i p t i on of th© Instruments used in measuring sensory estls^a-

t ion of k i n e s t h e t i c , audi tory and v isua l s t i m u l i . Section 

three d iscusses th© psychological quest ionnaire used as the 

c r i t e r i o n for th© persona l i ty va r iab les of in t rovors ion-

•x t r ava r s lon . Section four p resen ts a descr ip t ion of th© 

experimental procedures , which Includes adminis t ra t ion tech­

n iques . Section fiv® w i l l describe scoring and th© major 

technique© used in handling the da ta . 

1 . Th© Sample Populat ion. 

Th© sample consisted of 127 "normal* male subjects 

whose ages ranged from twoaty-two to 51 years with a mean ©&© 

of 33.1 yea r s . These subjects wer© obtained fro© th© Bepnrt-

fflent of Mines end Technics! Survey of the Canadian Government, 

th© Ottawa Polic© ^eparteaant, th© Knights of Pythias Lod^e of 

Ottawa, aad s tudents of th© Hchool of f'Bychology and 'Vaca­

t ion of th© Universi ty of Ottaw©. The p a r t i c i p a n t s from th© 

Polio© Department sad Civ i l Service wer© randomly ©elected 

by t h e i r imia©di»t© supervisors with only th© c r i t e r i o n of sax 
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and aga ©mployod. Th© t h i r t e e n s tuden t s , as well as th© 

member© of th© Knights of Py th i a s , war© obtained by reques t ­

ing vo lun tee r s . 

Th© purpose of t h i s saann®r of sampling was to obtain 

a heterogeneous group of subjects with varied educational 

background, socio-oooaomic s t a t u s , and hopefully, d ive r s i f i ed 

pe rsona l i ty types . 

2 . Th© Psychophysiological Apparatus. 

a) Tool Used in Measuring Kines thet ic "Pleural " f ta r -

? .ffect . - An instrument s imi lar to th© on© devised by 
1 

Kohlcr, and l a t e r employed by Klein and Krech, was usei f o r 

me&suriag f igura l a f t e r - e f f e c t in th© k ines the t i c raodality. 

In t h i s a r t i c l e th© authors give a de ta i l ed descr ip t ion of 

t h i s appara tus , which reads a© followsi 

1 George Klein aad Bavld Krech, "Cort ical Conducti­
v i t y i a th© Brain-Injured" , i a journal of Pe r sona l i t y . Vol. 
2 1 , Mo. 1 , September 195&, p . 118-149. 
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Th© testing apparatus consisted of a Standard 
Test Object, a Stimulus Object, a Comparison Scale, 
aad stands and tables upon which these various 
objects w©r© mountod. Th© Htaadard Teat Object 
was a block of uap&lnted, smoothed hardwood, 
6 laches in leagth, 1£ laches wide, 1 lach deep. 
Th© Stimulus Object was made of the same wood but 
with corresponding dissensions of 6 Inches in 
length, 2} laches wide, 1 Inch deep. 

Th© Comparison Seal® was a wooden block 
(similar to the other objects) which tapered in 
width from *. Inch at th© narrow ©nd to 4 inches 
at th© wide end. (...) To aid accuracy in measure-
&©nt all thra© objects wer© ©quipped with a sliding 
"rid«r* which fixed th© position of thumb ©nd for«-
fin-;er as th© subject held th© sides of the object. 

Using this apparatus, as many authors have don©, 

gives the opportunity to replicate, as much a© possible, 

previous research using kinesthetic figural after-effect. 

The actual procelur© of how this instrument is used 

aad what th© subject does will be discussed later la this 

chapter. 

For investigating th© auditory and visual sodalities, 

suit&bl© instruments to fit the design of this ©xperistent 

could not b« found in th* llt©ratur©. With this in mind, 

two Instruments wer© devised and built to serve this purpose. 

b) Iastrument for Measuring Auditory Aft©r-Effect.-

Th« instrument (©«© figure 1) consists of a clock, audio 

generator, stimulus timer and a subject control button. 

Th© clock (Industrial Timer Corporation) registers in 

two scales, seconds and 1/100 of a second. It is us©d to 

2 Klsim and &r®oh, Op. Clt.. p. 123. 
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CLOCK 
0-60 SEC. 

AUDIO 
GENERATOR 
100-1,000 

CPS 

SUBJECT 
CONTROLS 

Figure 1.- Schematic Diagram of Apparatus Measuring 
Auditory After-Effect. 
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time th© response du ra t i on . Fast r e s e t (1/10 of a second) 

prevants delaye between reading©. Th© clock r e g i s t e r s th© 

subject*s response time only , while th© stimulus timer r e f ­

l a t e s th© stimulus dura t ion . 

Th© audio generator produces tones of f ixed frequen­

c ies from 100-1000 CPS i a steps of 100 OPS. Sound volume i s 

monitored by a D.8. meter , reading from -10 to 4- 6db. 

St imulat ion may be administered to th© l e f t e a r , r i gh t ©ar 

or both. 

The st imulus timer cont ro l s the length of time th© 

tone i s on. I t s range i s from 0 to 30 seconds, and i s con­

t r o l l e d by the experimenter. 

The s u b j e c t ' s con t ro l I s a push button switch which 

s t a r t s th© audio generator and clock simultaneously, I t i s 

th© sieans by which th© subject reproduces th© stimulus ton© 

and th© ©xp©ris©nt©r measures th© duration of the response 

on th© clock. 

R e l i a b i l i t y of th© instrument: th© stimulus ton® Is 

r©produo©abl© within plus or minus 5/100 of a seooad and Is 

l imi ted by th© accuracy of th© st imulus t imer . Th© subject*© 

respoas© i s measurable ^ i t h an accuracy of t l / 1 0 0 of a 

©eooad, i . e . the accuracy of t he clock. 

Th© fr«qu©noy s t a b i l i t y of th© stimulus ton© i s 

i l per cant. 
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c) Instrument for Measuring Visual Af tor -W^act . -

Thls apparatus (se© Figure B) i s comprised of nn experimenter 

cont ro l pane l , a power supply box, a subject*© d i a l , and th© 

l i g h t element. 

Th© experimenter control i s used t o adjust th© power 

supplied to a 100 watt l i g h t bulb for a r h e o s t a t , and these 

power lev©l© are read on a isloroamraeter. 

Th© A.C. power supply I s control led by s rheos ta t 

and r©ad on a mlcroaasMstar with a multi-rang© switch. 

Th© subject*© control concis ts of a rheos ta t which 

a lso controls the power supply to th© lamp and i s reed on 

th© meter on th© experimenter 's pane l . 

Th© l i g h t i t s e l f i s a 100 watt bulb enclosed in a 

metal cabinet with a 3-laoh diameter viewing screen. This 

opening i a covered by two panes of f r o s t e r g l a s s which 1© 

used to obtain an evealy diffused l i g h t . 

S. Th© ^sychologioal Tool. 

Th© Maadslay Personal i ty Inventory. hereaf te r r e -

fa rred t o as th© Ufl. was used as th© c r l t a r i o n for obtaining 

a psychological measure of In t rovers ion-ex t rovers ion . Sev®ral 

$ H.iJ. ty»©«ck, Th© Maudalev Personal i ty invantory 
Manual, prepared by l o b e r t R, l a app , fiduoailoaal and Indus­
t r i a l Tostlnf Serv ice , 1962, San Die^o, Ca l i fo rn ia , p . HI. 
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EXPERIMEN- . 
TER CONTROLS 1 

/ 

POWER 
SUPPLY / 

\ 

SUBJECT 
CONTROL 

Figure 2.- Schematic Diagram of Apparatus Measuring 
Visual After-Effect. 
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au tho r s , Including Yytonok, "Petri©,' and Horoross, have 

used t h i s quest ionnaire as a means of obtaining scores of 

Indiv iduals which can i a tu ra b© used as a measure of beha­

v iou r , i n teruis of th© dimension of ia t rovers ion-oxt ravera ioa 

and a s u r o t i c l s a . This study 1© oaly concerned with th© 

f i r s t d i soaa lon , i . e . i a t rovors ion-ex t ravera toa . As th© two 

scelaa iire r©lat i \©ly Iad©p©adent, scores on on© dimeasioa 

have l i t t l e ©ffeot oa th© scores or the o the r , 

Th* MPI consist© of fo r ty -e igh t question©, 24 of 

which produce scores for in t rovors loa-oxt ravers ion and S4 

which giv© ©cores for aaurot ic lsm. Thes© questions have been 

se lec ted oa th© bas i s of itom and factor ana lyses . This 

quest ionnaire requi res about ten to f i f t een minutes t o 

adminis ter , yet has adaquat© r e l i a b i l i t y fo r Individual use . 

Th© most widely used de f in i t i on to descr ibe th© 

bsh&viour&l t r a i t© of th© I n t r o v e r t s aad e x t r a v e r t s , as 

measured by th© MP|. i s as fol lows; 

4 H.J . Byeanck, "^eminisoeaoe, Drive and Persona l i ty 
Theory", i a the Journal of Abnormal a n d S o c i e i Psychology. 
Vol. S3, Mo. 3 , Hoveaber 1956, p . 328-333. 

5 A. Pet r i©, "Som© Psychological .Aspects of Pain m& 
th© Eell«f of Suff©rlagw , l a th© famala of th© f?ew York 
Academy of Scloace. Vol. 66 , Ho. 1 , March 1960, p . 18-28. 

6 Kuthrya Korcross, ftoaald Lipmaa, aad Herman S p i t z , 
•Th© Eolat ionshlp of Sx t r tvc r s loa - ln t rove r s loa to Visual 
and Kinosthat ic Af t« r - l f f ac t e " , in th© Journal of Abnormal 
and Social Psychology. Vol. 63 , l o . 1 , Joly i » « l , p . 310-811. 



Th© typ ica l ©xtravert 1.* sooiabl©, l ikes parti©©, 
ha© many f r i e n d s , needs to have people to t a lk t o , 
©nd doe* not Ilk© reading or studying by himself, 
H© craves ©xoitemeat, takes ohane&s,"often stick© h i s 
neck ou t , act© en th© spur of the moment, and ia 
genera l ly an Impulsive i nd iv idua l , a© i s foad of 
p r a c t i c a l jokes , always has a ready answer, and 
general ly l i k « s ©hang©. E© i s ca re f ree , easygoing, 
o p t i m i s t i c , and l i k e s t o * laugh oac" bo marry*. He 
p re fe r s to keep moving and dolag t h i n g s , send© to b© 
aggressive end may lose h i s temper quickly. His 
fe©llaga ar© aot kept under t i g h t con t ro l , aad he 
1© not always a r o l l a b l e person. 

Th© typ ica l I n t r o v e r t i© a qu i e t , r e t i r i n g s o r t 
of person, l a t r o s p e o t i v c , foad of books ra ther tnaa 
people; he i a reserved aad d i s t a a t except to l a t i -
mat© f r i e n d s . H© t«nda to plan ahaad, 'look© before 
he l e a p s ' , aad d i s t r u s t s th© impulse of th© moment. 
H© does not lik© ©xoitemeat, take© mat ters of ©very-
day U f a with proper se r iousness , ©ad l i k e s a w©ll 
ord©r©d mod© of l i f e . H« keep© h is fooling© under 
©lose c o n t r o l , seldom behave© in an t*ggr«asivo 
manner, aad do«© not los© his t«mp«r ©asily. H« i s 
r e l i ab l©, somawh&t p e s s i m i s t i c , and places grea t 
value on e t h i c a l a tanderds .7 

Hegardiag th© r e l i a b i l i t y of t h i s instrument , th© 

manual ropor t s ©cores of .75 t o .85 with th© majori ty above 

.80 for th© i a t rova r s ioa -ox t ravc r s l en s c a l e . Sp l i t - ha l f aad 

Kuder-Richardaon r e l i a b i l i t y coef f ic ien t s wer© th© methods 

used for obtaining thes© r e l i a b i l i t y scores . Knowles8 and 
9 

Bartholomew both r epor t t e s t - r e t e a t r e l i a b i l i t i e s abov© .70 

for th© in t rovora loa-oxt ravers lon seal© of th© MF1. 

7 Eysoack, The MFI Manual. Op. Git . . p . 4 . 

8 J , Knowles, "Th© Temporal s t a b i l i t y of the MPI 
Scores i a Kormal aad Psych ia t r i c Population**, in th© Journal 
of Consulting Psychology. Vol. 24, Ho. 3 , June 1960, p . 878. 

9 A.J. Bartholomew and E. Sferley, "The Temporal 
Mell&blll ty of th© Maudsl©y Parsoaa l i ty Inventory*9, in th© 
Journa l of Mental 3oi»aoo. Vol. 105, 195f, p . 120-1E9. 
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Fac to r i a l a imlyt le ©oaflrmation of th© v a l i d i t y of 

th© dimensions msasurad by th© MPI ar@ numerous, aad a i l ©earn 

to aaow t h a t th© fac tor in question i s da f in i to ly being mea­

sured by th© sca les of th© MPI. 

There a l so hav© been a taxias don© to measure th© 

• f f s c t of a£©, BOX, and ol^sa ilffer&nc© on th© fflPI aad the©© 

hav© shown tha t the f a c t o r s mentioned hav© only the s l i g h t e s t 

• f f eo t on th© sco re s . 

The sca l e s of th© MPI hav© been fouad t o b© quit© 

Independent of measures of i n t e l l i g e n c e . There have not 

boaa any co r r e l a t i ons fouad between I . . • aad th© In t rovara loa-

©xtr&versioa acal© of th© MPI,. 

4 . Th© Experimental Procedures. 

This sec t ion of th© chapter w i l l include th© proce­

dure© used i a measuring for k i n e s t h e t i c , auditory aad v i sua l 

es t imat ions as wall a© th© persona l i ty var iab le of 

i n t rove r s ion -ex t r ave r s ion . Th© method© of handling these 

r e s u l t s w i l l be discussed l a th© next flection. 

All of the sample followed ©xaotly the same proce­

dures during th© experiment. Th© order of t e s t i n g was con­

s t a n t , with th© MPI admialat«r©d f i r s t , followed by th© 

t e s t s f o r k i n e s t h e t i c , v i sua l aad audi tory a f t e r - e f f e c t s , l a 

t h a t order . 
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Th© subjec t was uafed to be seated a t a long woodoa 

t ab l e which was cle.ir of a l l apparatus , -xc«pt for th© j»TI 

ques t ionna i re . T*iis i s *a Important factor inasmuch t s i t i s 

inadvisabl© for th© subject t o view th© « p e r « t u s us©d i a 

measuring k i a s f t h e t i c f i g u r a l e f to r -e f foo t , Th© individual 

Is th©a requested to f i l l out th© Inform©tioa ©©assisting of 

asm©, d a t a , age, ©ex, end occupation, which i s found on th© 

f i r s t pa^o of th© MTI. He then read th© i n s t r u c t i o n s , which 

wer© a lso pr in ted oa th© f i r s t peg©, aad then proceeded to 

tak© th© t e a t . The i n s t r u c t i o n s read a© follows: 

Her© ar© soma quest loas regarding th© way you 
behave, f ee l and a c t . "*ft«r each question there I s 
a "Yes**, a **?", aad a w*ion. Try ©ad decid© whothor 
"Yes* or "No" represents your usual way of acting 
or foe l i ag ; th«a put a c i r c l e arouad th© *Yesw or 
"Bo*. I f you find i t abso lu te ly impossible to de­
cide , put a c i r c l e arouad th© "v", but do not use 
t h i s answer except very occas ional ly , Work quickly, 
aad d o n ' t sp©ad too much tim© ovesr any quest ion; wo 
waat your f i r s t r e a c t i o n , not a long drawn-out 
thought procasat Th© whole Hu©stionaalr© shouldn ' t 
take more than a few minutes. Be sure not to omit 
©ay ques t loas . How go ahead, work quickly, aad 
remember t o aaswsr ©very quest ion. Thar© ar© no 
r i g h t or wrong answers, aad t h i s i s n ' t a t e s t of 
i n t e l l i g e n c e or a b i l i t y , but ©imply a measure of 
th© way you behavo. 

following completion of th© &£?£. th© subject was then 

asked t o blindfold h iaae l f with a p a i r of ski go&glo©, which 

had bean t r ea t ed for complet© opaqueness. Th© apparatus for 

measuring k ines the t i c f i gu ra l a f t e r - e f f e c t was thea placed 

on the t ab l e l a f ront of h la . Th© subject was then asked to 

grasp th® s ide s of th© Tost Object with th© thumb aad 
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foref inger of hi© dominant hand. With thes© two f i n g e r s , 

h« waa required to est imate the width of the piece of wood 

tha t he held . He was $iv«n exact ly flv© second©In which to 

do t h i s . When th© tiai© l i m i t was up, th© subjec t was r e ­

quired to place th© same two f inger s on th© a ides of a long 

t©p©r«d bar on th© Comparison Seal©. Th© subject was then 

to ld to run h i s f ingers along t h i s piece of wood u n t i l he 

had found th© plao© which seemed t o him to b« as wid© as th© 

Test Object which h© had recen t ly examined. Movement hack 

aad fo r th oa the Comparison &oel© was permi t t sd . Th© measure-

m«nt of the width, th© point where th© subjec t estimated 

©quality with th© previous t e s t ob jec t , was subsequently r e ­

corded by the experimenter. The subject repeated t h i s pro­

cedure flv© t imes . Th© only a l t e r a t i o n was t h a t in making 

h i s e s t ima te , hi© f i r s t two at tempts s t a r t ed a t the «ld©r 

end of the seal©, aad h is t h i r d and fourth attempts a t th© 

aarrow ©nd, with th© f i f t h attempt s t a r t e d a t the a id -po in t . 

Thus fiv© ra©aaures2©nts of est imation wore obtained, th© 

averer© of which was used *us th© base readlag or Poiat of 

Subjeotive Equali ty a**last which were compared th© average 

of h i s second and t h i r d sot of f ive t r i a l s . These procedures 

of ob ta la lag a f t e r - e f f e c t scores w i l l be di®cussed i a th© 

next sec t ion of t h i s chapter . 

Following th© ©capiat!oa of thes© f i r s t f ive e s t i ­

mates, th© ©abject w&© required t o place thes© same two 
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fla&«r© on th© Stimulus Object*, a wid©r plao© of wood. E© 

was told to rub th© aide© of th© block ©t a conetant rat© 

whioh lasted for thirty seconds. The purpose of this rubbing 

of a wider block was to induce satiation. After thirty ®e-

coads of rubbing, th© subject went through th© earn© procedures 

as required before th© satiation period. 

After making five &or© ©stlmates, th© Individual 

rubbed th© Stimulus Object for a period of sixty seconds and 

th©a proceeded to ©stimat© th© width of th© T©st Obloot in 

th© ©am© manner described previously. This concluded th© 

administration of kinesthetic task©. Thus were obtained five 

measure© of estimation prior to aay satiation which was used 

as the subject's base, aad flv© measursmeats following thirty 

seconds of rubbing and five ©etimstes following sixty seconds 

of rubbing. 

Th© a«xt step was to record measurements for auditory 

estimations of tone duration. This was done by using th© 

apparatus described in this chapter. 

Th© subject was given a set of earphones and a push 

buttoa switch, lie was instructed a© follows! 

You ar© caked to 1 Uteri to a souad that I will play 
for you. Immediately after this sound stops, I want 
you, by pressing th© buttoa dowa, to play a souad for 
th© same ©mount of time that you feel my souad was oa. 
You release the buttoa when you want your souad to 
atop. Do not count, tap your feoti or us© any other 
cue© that may help you ©stimate th® length of the 
tone. You will hear both your souad and ©ia® through 
your earphones, which yoi* may now put oa. 
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A toa second toa© was then played aad when i t stopped, 

th© subject mad© hi© «stimet© by th© method described above. 

This procedure was followed flv© time©. Completing these 

flv© t r i a l © , th© subject %&s then asked to l i s t e n to th© next 

sound. The length of time for t h i s toa® was s e t a t f i f t een 

seconds. The subject was a lso told to do aothing whoa t h i s 

toa© stopped. This loager sound was used to laduo© s a t i a t i o n . 

Following t h i s period of s e t l a t l o a , th© subject 

again t r lod to est imate the i eag th of a t ea second souad. 1© 

did t h i s flv© times l a th© earn© way as previously descr ibed. 

Wh«n th«s« flv© measures had been recorded, th© sub­

j e c t thea l i s t e n e d t o a twenty second souad and was then r e ­

quired to make fiv© est imates of th© standard tone of t ea 

second© dura t ion . 

Thus was obtained flv© es t imates p r i o r to any a a t i a ­

t i o a , fiv© me&suroe following a f i f t e en second period to 

indue© s a t i a t i o n , aad f ive more es t imates following a twenty 

second i a t e r v a l t o indue© s a t i a t i o n . 

The frequency toad volume of th© standard tone , th© 

a a t i a t i o a induoiag ton©, and response tones w»r« held constant 

for a l l sub jec t s . 

Th© f i n a l measurement© obtained wer© those for visual 

es t imat ions of l i g h t i n t e n s i t y . Th© procedures followed i a 

t h i s modality wore ba s i ca l l y th© s&sae a© thoee for th© 

k i n e s t h e t i c aad audi tory measurements. Th© subject was 
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seated a t th© &nHi of a loa^ t a b l e , forty-two laches away from 

the box containing th© l i g h t . Th© room was then completely 

darkened, and th© Ins t ruc t i ons wer© given to th© subject as 

fol lows: 

You ar© goiag to ba showa a l i g h t . You w i l l f ix 
your s i gh t oa t h i s area of th© box (area i s pointed 
t o by th© examiner) , and a f t e r a shor t t ime, th© 
l i g h t w i l l be turned off and I want you, by turnihg 
t h i s <Ual, (placed l a f roa t of th© subject) to 
att©mpt to adjust t h i s l i g h t to th© ©ata© i n t e n s i t y 
as th© on© I j u s t showed you, 

Th© subject was shown th© Test Light flv© t i i .es and 

a f t e r each showing, he attempted to rop l ioa te i t . The 

standard l i g h t &us t h i r t y - f o u r microamperes in I n t e n s i t y . 

FoUowlag these fiv© t r i a l s , the subject was asked 

to look a t a b r igh t e r l i g h t , but aot t o r e p l i c a t e i t . After 

t h i s fiv© second per iod, attempting to in-lue© ©satiation, th© 

individual followed through th© same prooedur©s previous to 

th© s a t i a t i o n per iod . This stimulus [ s a t i a t i o n ) l i g h t 

i n t e n s i t y was forty-two microamperes in i n t e n s i t y . 

Immediately a f t e r th® subject had completed th© 

second se t of f ive t r i a l s , he vmu shown a b r igh te r l l r h t of 

f i f t y mlcroaxaperes, the s&t ia t lon s t imulus , which he did not 

attempt to reproduce. H© was then asked again to aak© fiv© 

es t imat ions of th© t h i r t y - f o u r microamperes l i g h t (Standard 

St imulus) . 

With th© completion of these t r i a l s , th© t e s t i n g 

per iod was terminated and th® subject excused from th© room. 

http://tii.es
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It is important to aot© that for each modality, th© 

basic method for obtaiaiag estimate scores i*.ae th© same. Th© 

subject was ask«d to match, ©atlast© or replicate a Standard 

Stimulus. H© did this fiv© times. A sstiatloo period 

followed, ia %hloh the subject was presented with a larger, 

loager or brighter stimulus. Five aore estiaate© w@r© mad©, 

followed by a second period of satiation, after which th© 

subject attempted ©stliaatiag or matchiag th© Standard stimulus 

through another set of five trials. 

It should b© noted that for e^ch sensation a differ­

ent dimension is being investigated, la th© kinesthetic 

modality th© attribute of extent of size is used. This is 

considered to be th© "epread-outaess" of e sensation, or ia 

this ease the width of a piece of wood. In th© auditory 

seasation, th© diaonsloa tapped was duration. This Is th© 

time dimension aad rafers to how long a sensation i-tsts. 

Finally, la th© visual modality, the attribute of intent!ty 

was used. This refers to "th© soreness or leesaess" of a 

particular quality, such as brightness of a lljht, °*s ™&B 

used hero. 

Th© following section of this chapter will present 

th© aiethod used ia obtaiaiag estimation scores, i.e. reduc­

tion or augsaentfetion for aach subject, aad the statistical 

means by which thee® categories are determined. Th© statis­

tical methods used in these attempt*-, to finJ relationships 
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between in t rovera ion-extr&vers ica ©cores and th© est imation 

©cores aad mean© of analyzing these data * i l l b© covered 

a l s o . 

5 . Methods for Analyzing the Data. 

To determine th© d i r e c t i o n a l i t y of th© i n d i v i d u a l ' s 

©stimutes, i . e . inoraase or daerrwiae, i t was neoeesjsry to 

obta in & basel ine o r , ns i t i s Bosietl&gs tor&ed, h i s point 

of sabjeot iva e q u a l i t y , hereaf te r referred to as VET, The 

base l ine for each subject was neoetsary in order to account 

for ind iv idua l differ*ncee in th© ©estimations of the 

k i n e s t h e t i c , audi tory and v i sua l s t i m u l i . Th© psjg i s c a l ­

culated by summing th© s u b j e c t ' s ecores of hi© i n i t i a l f ive 

©st lautes and ob ta ia iag ĥ© aaaa. The est imate scores for 

th© succeeding two set© of fiv© t r i a l s wer® then t o t a l l e d 

and the &eaa oa thes© tea scores -?.-as obtoiaod. To f i u i the 

t read of th© i n d i v i d u a l ' s ©©tiaatioa scopes, th© base aaan 

was subtracted fro& th© i&eiia of th© f i n a l ten t r i a l s . This 

operat ion caa u© ahawa in th© simple formula: 

% " % * x 

where M, « th© avorag© ©cor© of the i n i t i a l f ive t r i a l s 
or subject*© FSK 

Mg » th© average ©cor© of th© f i n a l t ea t r i a l s 

x » the amount of &evi«t1on between these two 
means. 
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Th© score obtained oould b© either positive or nega­

tive depending oa th© magnitude of th© individual*s latter 

t©a estimate©, in respect to his origiaal baseline. It must 

b© pointed out that this initial procedure do@s aot neces­

sarily classify th© subject either a© an augmenter or 

reducer. Th© t©ehaiqu« by which this Is don© will appear 

later ia this sectloa. 

By using means of sets of trial© random errors that 

are present can b« minimized. It can also be assumed that 

even though It might be shown that single estimates are not 

randomly distributed, the means would tend to form a random 

dlstributioa. la turn, it can b© said that th© difference 

between the two mean© 1© a normal distribution. 

Th© stability of the phenomena being studied, i.e., 

reduction and augmentation, was determined by retestlag 

thirty raadomly ael©ct©d subjects oa the kinesthetic, audi­

tory, aad visual tasks. Utilising thes© scores from th® 

retost, th© author was ebl© to 4©termiaa th® coefficients of 

reliability by th* Pearson r method. 

3*hi6 Poargoa r statistic was ©gala ©caploved to deter­

mine th© relationship between th© thro© sans© modal!tie© 

studied; th© relationship© between each of these three 

modalities and th© 1 ©c&l© of th© SgPI. 
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Th* y©»r©oa r formula i© stated thusly? 

XT -f MxMy 
TXJ s 

SxSy 

Ia order to test th© sigaifieanc© of th© r's obtalaed, 

10 
thes© scores wer© ©©averted into Fisher Z fuactloa and the 

standard error of Z was computed. This function Z has two 

advantages over r: 1) its sampling distribution is approxi­

mately aormal aad ii) its ataadard error depends oaly upoa 

th© sia© of th© ©ampl© H, and is independent of the size of 

r. To transform r to 2, Table H (appoadix B), in Guilford11 

is consulted or th© follow!ag formula can b© us©d: 

z * i log © (ksa-J 

^L-rxy 

where log © stands for a logarithm to th© base ©. 

The standard ©rror of Fishar's % function I© then 

computed by th© following formula: 

This standard ©rror for Zt ualik© that for r, is ualform for 

all values (with V constant). Using th© value derived from 

computing €% , th© confidence limits for Z are obtained and 

th© r'a corresponding to thoa© of Z limits are determined. 

10 H.A. Fish©r, Statistical Methoda for Besearoh Wor­
ker a » Oliver aad Boyd, Loadon, laglaad, 1941, p. 190-E03. 

11 Z,f. Guilford, fundanontnl $tetl>11on la Psychology 
and Iduoatioa. MoOraw Hill Book Co., Maw York,1980, p. 545. 
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Th© means, standard dev ia t ion , aad standard ©rror of 

th© means and standard devia t ions wer© oomput«d for ©stlma-

t i o a scores on th© k i n e s t h e t i c , aud i to ry , and v i sua l taaks 

as w©ll as for th© I ©eel© of th© mWl, Th© following formula© 

were used for obtaining those values : 

Formula for th© a©an: 

H« l l 

Standard deviation: 

Standard error of th© mean; 

<ru.JL 
m 

Standard ©rror of th© standard deviat ions 

To t o s t th© hypothesis t h a t augmeatatloa i s a r e ­

l i a b l e phenomenon i a th© popula t ion, i t was necessary to 

s e l eo t raadomly t h i r t y subjec ts from th© o r i g i a a l ©ampl© of 

127 and r e t o s t them i a p rec i se ly th© earn© manner followed l a 

the o r i g i a a l procedures. Thes© t h i r t y ind iv idua ls were a lso 

us©d to obtain a t o s t - r e t e s t co r re la t ion for th© phenomenon 

of ov©r-©stimation, 1.©. augmentation aad underest imation, 

1.©. reduct ioa as ha© already beea discussed e a r l i e r l a t h i s 

sec t ion• 
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To c la s s i fy individual© in to ca tegor ies of augmontora 

and r educe r s , cut off po in t s had to b© obtained. This meant 

f lad ing t e s t scores which save a niaoty-flv© per coat or 

aia«ty-nin© par c«nt p robab i l i t y tha t re t e s t scores woul«5 b© 

cons i s ten t ly above or below a zero po in t . 

Th© s t a t i s t i c a l aathod ©mployed was t h a t of & regr©»-

s loa ana lys i s aad establ ishment of confidence l i m i t s arouad 

t h i s regress ion l i n e . Th© procedures to be outl ined were 

obtaia©d from Szokial aad Cox.*2 

To determine th© ©lop© of th© l i n e , i t was necessary 

to find th© eons taa ts for th© e^uatloa of th© l ia©. This 

s t r a i g h t lia© can b© expressed by th® r e l a t i o n : 

y » a + bx 

wher© x « t e s t score© 

y a r e t e e t ©cores. 

When th© value of X i s ze ro , b t i n e s x i s zero aad y la equal 

t o a. This c o a s t a a t , a, t he re fo re , gives th© height of th© 

lia© ( l a terms of y or v e r t i c a l un i t s ) a t the point wh©r© x 

1© equal to ae ro . For th© same equat ion, ©very time x 

increases on© u n i t , y iaoreanas b times oa© u n i t , ©iao© y i s 

computed as a plus b tlmm x . 

12 Mordocai Ezokial aad Karl A. Cox, Methods^of 
Corre la t ion aad Hojgroinion Analysis . John Wiley aad Sons, 
l a c . , 1S59, XV-S4S p . 
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The aoxt stop was fitting the lino by "least squares*. 

This method takes all th© observation©lato account, giving 

each of them an equal weight in determining th© result - © 

llae such that th© sum of th© squares of th© departure© from 

th© lia© will b© as small as possible. To compute th© ex­

tensions each X item was squared and each X Item was multi­

plied by the accompanying T item, and the suae were obtaiaed 

for those different valuce. This gav© £x, IT, KX*) ©ad 

XY. Th© Kt©ans of X and Y are al^o obtained. 

Ia ord©r to obtain th© slop© of th© line th© valu© 

for b was d«t©rmia«d a«xt by th© following equation: 

b a C(XY)-allxMy 

^(X2)-a(Mx)2 

Th© equation for oht&iaiag a valu® *hioh *111 become 

th© Y intercept of this line *&* caleulat&i thusly? 

a a My - Wx 

This lia© Is called th© "line of best fit", sine© it Is th© 

lia© which gives, for all th© observed values of X, values 

of Y which co©e as a©ar os possible to agreeiog with all the 

dlffereat Y values observed, usiag th© least square© 

oriterioa. 

Oao© the lia© had beea plotted, it was thea necessary 

to calculate th© estimated confidence b«3nds around th© regres­

sion lia©. Standard ©rror®, firstly, had to be computed for 

th© llae itself, th© ^roup moan estimate aad finally th© 

slope. These formula© sr« as follows: 
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Staadard error of th© l i ne : 

S&xy = | r | ~ (©y2- b%y2) 

Standard ©rror of th© group ®©an ©stiaate: 

y — 

Staaiard ©nor of th© ©lopo: 

3* a Sg M i i i 
D Sx2n 

whor© 8? « T^X8 . u2 g 

These thr©© variances wer© aeeded la th© f i aa l for-

mulao la order to estimate th© confidence bands which ar© 

placed arouad th© regression l i no , for individual r a t s s t 

score© th© following formula i s used; 

Ŷ  r (at-batl) 1 tiJBixj+ &ft + eh* (xi-S 

For group re tes t score© th© following formula was employed* 

YJ = (a bxi) + l*/s$f~~+\2 (Xi-Mx)^ 

whor© t r i © th© Student 's t = th© ra t io of a devia­

t ion from th© m«aa or othor parameter, in a dis t r ibut ion of 

•saiplo nt&tiation, to the standard ©rror of that a t t r i b u t i o n . 
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Th© ©Irnif ioaat t valuos ueud her© were as follows: 

a t tho .OS l e v e l with df = Z& (K-S); t = 8.04© 

at th© .01 level alfcn df - £8 U - ^ ) ; t a ,-.763 

where th© group retest score is equal to the esti­

mated mean ©cor© of all Individual© la the group whoa© t«@t 

©core is exactly Xj^. 

Having drawn th© estimated confidence band© arouad 

th© regression line, th© "true" out off polata for deter­

mining augmonters aad r«duc©ra wore than established. This 

was doa© simply by moving along th© retest axis and finding 

It© zero point. From this zero point a horizontal line was 

drawa and th© ©cores located at this lia©*© points of inter­

section with the confidence bands considered as th© out off 

polata. Then© out off polata were used to die criminate b©« 

twoen augmonters, reducers, and a middle group composed of 

individuals showing neither of these two phenomena. 

Th© following chapter will b© davoted to the discus­

sion of the result© obtained by using the statistical methods 

just d©»crlb«d. Thes© result© ar© investigated ia light 

of tho hypotheais stated earlier aad for investigation areas 

for further reeaarch. 
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l a t h i s eh«pt©r ar© presented th© result© of t h i s 

experiment and a d iscuss ion of f indings . I t i s divided in to 

th© following sec t ions : Section on© deals with the r e l i a b i l i t y 

of tho est imat ion scoras of th© sensory phonomoaa under study. 

Th© second sec t ion s tud ies th© obtained data used t o de te r -

aia© th© c r i t e r i o n of augmentation, i . e . , ovarest lmat ion, and 

reduct ion , 1.©., underestimation wad i t s appl ica t ion to th© 

sample used l a t h i s ©xp©ria«at. Ia sect ion three ar© p re ­

sented th© r e s u l t s d©termiaia:>: th© r e l a t i oa sh ip of th© d i f f e r -

©at va r iab les under i nves t i ga t i on . F i n a l l y , th© relevancy of 

th©s© r e s u l t s are discussed in r e l a t i o n to the SysanC*iaa 

theory of ia t rov©rsloa-©xtravers ioa. Thes© four sec t ions ar© 

followed Dy proposed hypotheses for fu r ther research . 

1 . Tes t -hotes t R e l i a b i l i t y . 

Oa© of th© major factor© th *t must be considered 

before ©ay in te rpre t©t ioa or discussion of r e s u l t s can b© 

presented i s t ha t of th© r e l i a b i l i t y of the ©cores of th© 

sensory phenomena bein^; measured. 

To obtain aa iad©x of consistency for the l l r e e -

t i o a a i i t y of es t imat ion «ad th© degrees of over and under­

e s t ima t ion , a soeoaS t&stiaft was performed for t h i r t y 
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subject© raadomly selected from th© t o t a l population of 127 

sub j ec t s . Th©s© est imation scores w©r© obtained for th© thrr** 

modal i t ies under ©tudy, i . e . , k i n e s t h e t i c , audi tory , aad 

v i s u a l . Th© degrees of ov©r©atlmatlon or uad©r«©tiinatloa wore 

eomputod (as d©scrlb©d fu l l y in chapter two) by ®eans of th© 

formula Mg - M̂  a x. 

Treating each of thes© senses sepa ra te ly , a a o a t t e r -

gram was p lo t ted for th© t e s t - r e t o s t scores around © l i n e of 

best f i t . These f igures can b© ©sen l a 'p*>«adlx 1 . "s c;,n 

be observed, th© po la t s p lo t ted for the two s e t s of ©core© 

in th© Kinesthet ic and auditory s o d a l i t i e s f i t c losely erouad 

th© regress ion l i n e . I t should a lso be noted t h a t th@re or® 

no po in t s f a l l i n g in e i t h e r th© upper l e f t or lo^er r i g h t 

quadrants . This fac to r can b© in te rpre ted in reference to 

consistency in d i r e c t i o n a l i t y from th® f i r s t t o second 

t e s t i n g . For aud i t ion , however, i t i s se@a tha t th© point® 

p lo t t ed ar© somewhat sca t te red and aot as close to th© lia© 

a© for the other two moda l i t i e s . There war© also thra* 

l a d i v l i u a l s %hos© d l r e c t i o a of score© was not the sam© in 

t r i a l 2 as i a t r i a l 1 for th© auditory «i©«sur©. f poss ib le 

explanation for t h i s might b© In the lack of s e n s i t i v i t y of 

th© instrumant for measuring v isua l a f t e r - e f f e c t s . This 

Cannot be s t a t ed with absolute c e r t a i n t y , but th© rau^e of 

v a r i a b i l i t y i a es t imates for t h i s apparntu© ai$>:ht not hav© 

ba@a wide enough to jiv© ef fec t ive et imuli fo r e vide rence 
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of es t imat ion ©cores to occur, t tevortheloaa, as w i l l b© 

s«©a s h o r t l y , th© cor re la t ion coeff ic ient for th© auditory 

scores i s s t i l l s i g n i f i c a n t l y high. 

Th© Po&rson Product Moment Hothod of «orr« la t ioa was 

thea employod to oc ta i a r e l i a b i l i t y coef f ic ien ts for th© 

t©st-r«t©3t scores l a th© three modal i t ies being s tud ied . I t 

was poss ible t o apply t h i s s t a t i s t i c to the <l ?ta since th© 

major assumptioae, of raadomnoes of sample and r e c v i l i a e a r l t y , 

underlying i t s use appear t o be f u l f i l l e d . Random sampling 

has already been mentioned and a s t r a i g h t l i ne re la t ionsh ip 

do©s e x i s t between th© scores of th© f i r s t aad aecondi 

t e s t i n g . 

Th© obtained r e l i a b i l i t y coeff ic ients for these 

scores were as fo l lows: for k ines thes ia , audi t ion end 

v i s i o n , r*s of 0.908, 0.825 and 0.78S respec t ive ly wer© 

computed. 

Th© s igni f icance of th© obtained r*s can b© i n t e r ­

preted in two ways. F i r s t l y , the high consistency in t e s t -

re t e s t scores for these subjects could lead on® t o s t a t e 

tha t over and underestimation ar© cons i s ten t physiological 

quail t i e s of a person, aad tha t th© >ilreotion of es t imat ion 

scores i s cons i s t en t . Secondly, aad «aor© spec i f ic to t h i s 

experiment, i t can be proposed th^t any augmenter or r e ­

ducer defined oa th© basis of consistency la a lgebra ic soor© 

i s exh ib i t ing a val id phenomenon. I t w i l l be ©©an l a t e r 
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i a t h i s chap te r , tha t ident i fy ing augm«mt©rs aad reducers by 

means of a s t a t i s t i c a l cut-off poia t wi l l b© of major s i g n i ­

f icance in an attempt to show t h a t augmentation i s a r e l i a b l e 

phonomoaon. Th© a b i l i t y to find ' ' t rue* augnantare in t h i s 

population w i l l b© supported ©voa more by having fouad r ' s 

of .908, .825, and .785. Thia wi l l be dleouseod fur ther in 

sec t ion two. 

The following ©action w i l l present a discussioa of 

th© cut-off scores used t o determine augmoaters and reducers 

as well a s th© number of subject© c l a s s i f i e d into these two 

categor ies according to th© det t ra ined c r i t e r i a . 

2 . C t t t i e t i e a l l y *)©terminia» th© 
Augment©r aad Keducor. 

Probably on© of th® aajor face ts of t h i s research 

was th© attempt to find Individuals in th© population who 

overestimate a st imulus over a ce r t a in nuaber of t r i a l s . 

Th© procedure for determining th© ^uaatl t*t iv© amount of 

overest i isat ioa or uad©r®sst$action for each subject was des ­

cribed i a aootloa flv© of chapter two. However, by j u s t 

ob ta ia iag a ce r t a in s co re , e i t h e r poeitiv© or n©*.-itiv«, i t 

was impossible to determine whether t h i s score coulo b© 

used to cat©.3©ri5&© ©lth@r aa augm©ater, I . e . overestiraator 

or reducer , i . e . uadereat imator . In th® IJ.-'ht of t h i s 

problem, s t a t i s t i c a l l y ©igaific&at cut-off j o i n t s or scores 
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had to b© established. By usin.* thefl© points, it could then 

t>© said that an individual with a ©core © ;ual to or larger 

thai* th© criterion score could b© considers as n valid 

auga©nt©r. On the other nand, a subject with a score falling 

oa or greater than th© lower cut-off point could b@ cate­

gorized as being a "true" reducer. 

To accomplish this task, the tast-reteet scoreB of 

th© reliability group wer© computed to obtain a regrescloa 

coeffici«nt. The results of triol 1 wore plotted ag&iaot the 

scores oa trial S, aad the two eets of scores w©r© found to 

differ In a linear fashion. 

From this regression line a standard ©rror of esti­

mate was ©omputed, so that siven any ©cor© on t©st 1, it was 

possible to estimate v. hat th© score oa test Z would be 

1 a certain ©rror. By multiplying a t value times this 

obtained standard ©rror, confidence bead© wer© then abl© to 

be adjusted around th© re^renslon line so that either 95 per 

c©at or 99 p©r cent of th© estimated scores would fall 

within this rmi'i®. Or, it could be sir-.id , th© line fdves, 

for a hypothetical test score, a predicted hypothetical r»a-

t«st score. Th© upper and lower bounds ^lv© th© regions 

above and below predicted hypothetical ®GQr®& for each 

ladivldual or group considered on tha basis of their 

test ©core. 



m.mnmm mt* UBTTSRPR̂ TATIOW OF rn.-m.in S© 

The formula© for t h i s computation aad i»©tQOd of 

der iving cut-off ©coras wore fu l ly outl ined in sect ion fiv© 

of chapter two. 

Table I shows th© cut-off points co&putad from th© 

Individual scores as well as th© group mean for th© thr®@ 

modal i t ies a t both th® ,95 aad ,®9 l eve l s of p r o b a b i l i t y . 

By using t h i s method an attempt AHS mad© to define 

augmoat©rs aad reducers i a such a way tha t the p robab i l i t y 

of miscl&seifyiag on i ad iv ldua l or a group of indiv iduals 

i s as small as poss ib l e . 

Th© mor© s t r i n g e n t of th© s t a t i s t i c a l c r l t « r i a was 

t ha t obtaiaed by usiag th© individual es t i&ntas . This 

method produced severely high cut-off scores aad iftjaedlatoly 

reduced th© number of subjects who could b© r e l i a b l y c l a s s i ­

fied as e i t h e r augment©?® or reducers . A th i rd $roap was 

formed by subject© who did aot obtain scores equal to or 

g r«a ta r than th© obtained limit© and wer© c l a s s i f i ed as aoa-

augmeaters and aoa-reducera. However, i t i s Important to 

not©, t h a t ©v«a v*ith t h i s s t r i c t c r i t e r i o n , augmentere wer© 

s t i l l fouad l a a l l three moda l i t i e s . 

Th© i n t e r p r e t a t i o n tha t can be vivaa for th© r©©ulta 

bas«d oa th© individual ©jgtiap.tas can b® s ta ted o© followsj 

any ind iv idua l who sooraa equal to or above th© cut-off 

score eaa r e l i a b l y be cl»s®ifi&d B& an au^woater or reducer 

a t ©1th®r th© 95 per ooat or 99 per ©©at l&val of ooafislSBCO. 

http://rn.-m.in
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Tafel© 1 . -

Gut-Off Scores >*©rived from Individual ""©tlmates and Group i e a i 
Seorcss Used 10 ro tora lao 'vu^moatorn aac* Reducers a t the 

95/i and 99$ Levels of Probabi l i ty la th© Kines the t ic , 
Auditory ©ad Visual Modal i t ies . 

Augmentation 
Individual Group 
95 99 95 99 

,R̂ M,to 
Individual Group 95 99 95 

Kiaesthosi© +1.3 +1.5 +0.2 +0.3 -1.3 -1.8 -0.3 -0.4 

udition +1.4 +1.4 *0.£ +0.3 -1.6 -S.l -0.4 -0.5 

Ylaloa +3.0 +3.0 +0.5 +0.7 5.1 -5,2 -0.0 -0.1 
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©ivon aa Individual with a hypothetic*: 1 tost s*eoro, it ,̂a b® 

safely stated that his retest score will b© within th© 

limits stated. 

Th© e©ooad aad leas severe cut-off score© wer© ob­

tained by using th© group &@an ©stiaatas. This method grettly 

increased th© nueabar of ©ugmentars ©ad r©duo©re ia all thraa 

modalities. Because of this, th© middle rroup, I.e., aoa-

augs»ent©rs and non-rodueers was decidedly diminished. Th© 

findlags obtaiaed through this method can be Interpreted ia 

th© following manner. Any group of people, eeefa of whom 

scor© eaual to or above th© cut-off scor© ©ould b® ela»»lfi®d 

as aa augmenting or reducing group at either th© 95 par cent 

or 99 por c©at level of confidence. Considering all th© 

individuals with hypothetical teat seoras of a certain quan­

tity, theee individuals will give & caa&a r@test score between 

the limite stated. 

Th© frequency of aagmaaters aad raduo*re la th© 

three modalities under study, computed at both the 95 p®v 

cent and 99 per coat level© of probability for individual 

and .group mean estimates can b© seen ia Table XI. 

Th© following section will preoaat th© correlation 

coefficients computed for th© -liferent variables under 

investigation la this rasamroh. 
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Table I I . -

Fre^uenoy of ftagmenters and Inducers In th© Kines the t i c , 
Auditory and Visual Modal i t ies , Based on Gut-Off 

Scores Derived from Individual and Group 
Mean Estimates a t Both the 95$ aad 99* 

Levels of P robab i l i t y . 

Ho. of Augment©rs Mo. of w d u c e n 
Iad iv idua l © r o u p ' Individual Croup 

95 99 95 99 95 99 95 99 

Kinesthet ic £9 29 61 60 19 12 56 54 

Auditloa 16 16 70 64 1 0 £9 27 

Tis ioa 4 4 54 49 5 5 51 40 
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5 . Corre la t ions of Variable© Being Studied. 

Fh© res t i l ts of a number of experiment© hav© led 

Kyaanok1 t o pos tu la te t ha t c o r t i c a l i n h i b i t i o n , as aeasurad 

by oa© of th© method© ussd i a t h i s experiment, i s on© of th© 

base© for individual d i f ferences i a in t rovers ion-extraYers loa . 

Th© ©xtravert i s assumed t o generate more cortio&l Inh ib i t ion 

than the i n t r o v e r t . Applying the theory s ta ted to t h i s r e ­

search , aa attempt was mad© to find i f there was any r e l e -

t ioaahip between in t rovars loa-ax t ravers ion as measured by 

th© M?l 1 seal© and a f t e r - e f f e c t scores a© o p e r i t l o a a l l y de­

fined in ter.«as of scor©© of est imation i a thro© modaliti©©. 

I f l y senck ' s hypothesis i s co r r ec t , extras*© introvert® should 

show s i g n i f i c a n t l y lower redact ion in comparison to ©xtra­

vert©. I t was a l so hypoth#sia#d by t h i s wr i t e r thnt th© 

pheaoj&eaon of ov«r«stimation would occur and th© indiv iduals 

reac t ing i a t h i s manner would f a l l i n to th© extreme in t rove r t 

raaga. 

K«ithar T/ysenek** theory aor th© w r i t e r ' s hypothesis 

man subs tan t i a ted oa the bas i s of r e s u l t s obtained i a t ' t le 

©x^orieaant. U t i l i z i n g th® P©arson r techaiqu© for obta ia iag 

oo r r e l a t i oa c o e f f i c i e n t s , th© a f t e r - e f f ec t ©core® were 

1 0.3". Eyseack, nGe*tlo*l Inhib i t ion» Figural ' f t e r -
m& Theory of Persona l i ty* 

Soc ia l Payoholoisg. ^aly 1955, Tol. 
Sffaot and Theory < £ . * * r ^ u $ r * > | ^ i I | i i ^ l ^ E | l ^ j M 
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compared with ©cores obtained oa the t soale of th© MPI. 

These c o r r e l a t i o n s , a© well as Fisher 2 scores can be sewn 

in Tabic I I I . 

Por th© k ines the t i c soor«s and th© I seal© of th© 

MPI aa r = .03778 was obtained. Tha cor re la t ion found was 

not s i gn i f i c an t a t e i t h e r th© .05 or .01 l e v e l . Th© sum© 

procedure was followed for th© audi tory aad v isua l sens©© i a 

r e l a t l o a to th© E s c a l e , and th© r*s computed war© those of 

•09575 and -.10500 re spec t ive ly . Those r ' s wer© a l so fouad 

to be not s i g n i f i c a n t a t the .05 or ,01 l e v e l . Inasmuch a© 

thase c o r r e l a t i o n s were so low, the Fisher as scores computed 

w©re th© same as th© Pearson r*s to the fourth decimal 

plao©, for the r aad z ar© i d e n t i c a l when cor re la t ion co­

e f f i c i e n t s era below ,S5. 

In l i g h t of these r e s u l t s , th© hypothesis pos tu la t in? 

a r e l a t i onsh ip between th© ©cores of es t imat ion and th© 1 

seal© must be se r ious ly questioned* This could a lso be p ro ­

jec ted to Sys@nck*s s ta ted theory, Inasmuch as th© mean and 

staadard devia t ion of th© MPI scale* lor h is subjects 

(M « 25.26 and 24.S2; °~» B.85 aad 10.04 wer© quit© s imi lar 

to th© mean (25.89) and standard devia t ion (9.05) for th© 

populat ion being studied here . 

JX1_L i i . M IT 

2 I l . J . SyeeaoJc, "The Di f fe ren t ia t ion Between Normal 
aad Various Maurotlc ©roup® oa th© Maad©ley Personal i ty 
Inventory" , BrUlah Journal of Psychology. Tol . 50, ? L 2, 
May 1959, p . 176-177, 
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Table III.-

Computed r and 2 Values for "stisaetioa Scores in th® Three 
Modalities of Klaeathasi©, Audition aad Vision 

a© *ell as th© HfJ, 5 Scale : N 127. 

£1neethesis Audition Vision S Soale 
r z r z r * r % 

-.045 -.045 -.049 -.049 .037 .037 

.045 -.045 -.174 -.175 .095 .096 

.049 -.049 -.174 -.175 -.105 -.105 

Kin 

Aud 

¥1© 
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On the bas i s of th© f indings la t h i s experiment, i t 

must b© ask©a whether th© MPI, meaftur©m©nts of in t rovers ion-

ox t raver s ioa could b© discussed i a r e l a t i o n to physiological 

behavior Induced by r eac t ive o o r t i c e l i n h i b i t i o n . Thar© 

e©©as to b© reason for doubt aa to whether i n t rova r s loa -

©jctraversion as determined by eccras on th© 1 seal© i s of 

th© same astur© i.s th© iatrov«r»ion-©xtraver©ioa ( f a c l l i t a -

t i o a , i nh ib i t i on ) c r i t e r i a fouad in th© physiological realm. 

Th© MPI quest ionnaire i s undoubtedly tapping the soc ia l be­

havior of th© in&lvi luai aad t h i s lecves room for speculat ion 

as to whether i t can b© equated with tae -physiological 

o r ! t o r i o a bused oa th© l a h i b l t i o a theory . Further d lscaas loa 

l a t h i s area w i l l b© presented ia sec t ion four of t h i s 

chapter . 

P o s s i b i l i t y of a r e l a t i onsh ip in est imation ©cores 

for the three modal i t ies under study wos &lso hypothesized. 

Poureoa r*s wer© calculated between k ines thes ia «nd aud i t ion , 

k i n e s t r ^ s i s aad v i s i o n , as well a® audi t ion ©ad v i s ion . 

The©© r*s ©aa be noted la Table I I I . As can b© observed, th© 

co r r e l a t i on coef f i c ien t s obtaiaed ar© most s i g n i f i c a n t . A 

poss ib le I n t e r p r e t a t i o n of these spec i f i c r e s u l t s i© t h a t ©a 

individual*© es t imat ion in oa© modality I s not necessa r i ly 

dependent upoa h i s ©stimatloa scores l a a second jaodall ty. 

On the bas is of thes© da ta , i t would ao t b« feas ib le a t t h i s 

time to ©ay t h a t th© ©var«atlj»ti©a or underestimation of a 



st imulus by aa iadlvidual in oa© modality ©psclfioelly m©«as 

h i s perform©ace w i l l be i a th© s&s*© d i r ec t ion i a other moda­

l i t i e s . I f en ind iv idua l , for example, showed est imation 

©cores of a ce r t a in d i r ec t ion ©ad amount in th© k ines the t i c 

©©a©©, i t eaaaot be &ssum©d t h a t h i s ©stimatioa scores la 

the audi tory modality w i l l b© i a th© same d i r ec t ion and of 

the ©ajae quan t i ty . In other words, i t v-ould appear from aa 

ana lys i s of th© da ta tha t s a t i a b i l i t y i s aot a general t r s i t 

extend lag **oro©e modal i t i es . Th© implicat ions of these 

finding© wi l l b© discussed l titer i a regard to th© p o s s i b i l i t y 

for fu r the r reeearoh. 

The following sec t ion cir.eas&Qo these r o s u l t s as r e ­

l a t ed to th© ky»«ncklaa theory of in t rove r t !on-ex t rave r s ion . 

I t a l so presents quest loas aad hypotheses for fur ther 

research . 

4 . Discussion of Resul t s . 

Oa© of th© asajor aims of t h i s research was to de te r ­

mine whether overest imatloa could b© considered a r e a l 

phenomenon In th© population over ©nd above chance, and t o 

i nves t iga t e the poss ib le r e l a t ionsh ip of th© phenomenon to 

the Pyeeacklaa schema. 

Th© r e s u l t s obtaiaed by t h i s author -.re in p a r t i a l 

agro^saeat with Syeenok l a tha t ©om© subjec ts can be 

s t a t i s t i c a l l y c l a s s i f i e d a© reducers . Hewsvor, a second 
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group of sub jec t s . ©r© found to d i sp lay a completely opposi-

tiv© phttaomenoa. Thes© ind iv idua ls showed © tendency to 

overestimate or augment in attempting to rep l i an t* r tandard 

s t i m u l i . Their es t imat ion scores wer© la th© opposite d i r e c ­

t ion than those of the r educer s . Tnls l a t t e r r.roup of sub­

j e c t s , 1.©. ©ugmsnters wer© not taken in to account by 

Fyeonck l a ©stabltahiag psychoneurological co r r e l a t e s to h is 

pe r sona l i ty dimension, of i a t r ovn r s l •) i-»xtraversioa. 

At t h i s point I t i s neepoe^ry to ecrhas lse tha t th® 

reduct ion and ugmeatatloa th: t ©o«uirr"<l -w© not observed as 

a crcse modal hab i tua l rt-spons© or t r a i t . r n th© bas i s of 

th© r e s u l t s fouad, augment1- t ion and reduction do aot apoear 

to ba generalized, phynlolo *ical t r e l t s ..nd t h e i r r o l l t b i l i t y 

©s c r i t e r i a fo r c lass i fy ing i n t r o v e r t s and ex t rava r t s must 

b© s«r ious ly questioned. 

Previou© invest igat ion© of th© a f t e r - e f f e c t phaao-

m«aon have categorized subjects who, according to P.yseaok, 

showed a cons i s ten t tendency to decrease the i r estimate© of 

e standard s t imulus . Sxtrom© axtrav©rts %©r® reported t o 

hav© displayed l a r g e r asaount© of r e iuo t toa than introvert© 

in d i f fe ren t moda l i t i e s . But, re taction or und©r©stimatloa 

wan th© aooepted behaviour i , r e s p e c t i v e of th© subject*© 

ranking oa the in t rovers ion-ex t rovers ion continuum. I t be­

came oaly a matter of d©gx®# of th© underestimation OQ earr ing 

as to d©t©rmine whar® ©a t h i s pe r sona l i ty ncal© th© subject 
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should b© placed. Th© two l i m i t s of t h i s continuum ranged 

from th© extreme ©xtravert a t on© end to th© extreme in t rove r t 

a t th© o ther with amount of reduct ioa In ©©timetlon© ranging 

from th© extreme i a th© ©xtravert to th© minimal aaoaat a t 

the i n t r o v e r t ©ad of th© spectrum. 

A© msntloaed above, ind iv idua ls who showed a tendency 

toward overes t imat ioa , i . e . augmentation, hove aot b©ea tsk©a 

i a t o accouat a© a possibl© physlolo?iea.1 ©vent l a th© study of 

r eac t ive c o r t i c a l i nh ib i t i on as re la ted to the variabl© of 

©xtraverslon. This ral»©s some doubt HB to the legitimacy of 

a por t ion of gysonek*© repor t ing . However, on© should not 

ails cons t rue t h i s as ©a attempt to inva l ida te fyscnek*© work 

in t h i s a r e a . I t i s only aa attempt to extend the personal i ty 

continuum of introv©rsion-©xtrsv©rsion as defined in 

psychoneurolo i c a l term®. 

I t i s a lao i n t e r e s t i n g t o not© th**t ?ysenokw oompated 

t test© batwecn I n t r o v e r t s aad ©xtraverts for a f t e r - e f f ec t 

©cores, i . e . amount of reduc t ion , sad fouad tha t only oa© 

c r i t i c a l r a t i o waa s i g n i f i c a n t , aad t&at wea a t the .05 l e v e l 

using a on© t a i l e d t e s t . Other t 'fi wer© also commuted i n 

t h i s study tiad proved t o »« s i g n i f i c a n t oaly a t the .10 level* 

• « l — l i « l M III i«« i i i i i inwi ii m i ' » i • mm 

5 H . J . Syseaok, "Cor t i c i l l a h i b l t i o a , P leura l Aftar­
i f f eot aad Theory of Pe rsona l i ty* , Op. C l t . . p . 94-106. 
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t r ea t ed th© result© ia t h i s study anight b© pus^fiatlve, but «r© 

d e f i n i t e l y fa r from s t r i k i n g or conclus ive . 

Bis s t a t i s t i c a l aaa lys l s of th© cat© could possibly 

subs t an t i a t e th© point being msd© hero, tha t h© tended t o 

overlook aa important response tendency in the segment of th© 

population baing s t a l l e d , ©verestimatlon, as noted hero, sai»*ht 

have been s t a t i s t i c a l l y observed In lyseaok ' s work had i t not 

b©©n for th© u t i l i z a t i o n of en© t a i l e d t e s t s aad th© necess i ty 

fo r him to accept result© a t ©xtreacly low level© of pro­

b a b i l i t y . 

I t was a l so hypothesized tha t ©ug&anter© i f fouad 

would tend to c l u s t e r in th© extreme i n t r o v e r t aad of the 

continuum. This hypothesis would hold t rue if £ysenck*s 

basic assumptions are accepted. However, ae can be noted, 

there were no s i g n i f i c a n t co r r e l a t ions found between the 

©stl&atloa soores and the scores for l a t rovers lon-ex t rava r s ion . 

Heedless to ©ay, th© indiv idua ls who augmented did aot tend 

to sjreup l a thi® ©xpeotod t r e a of th© continuum. Kelther 

could th© subjec t s showing minimal amounts of reduct ioa be 

c l a s s i f i e d ss extreme l a t r o v e r t s according to th© Wl ©cores. 

In f e e t , the es t imat ion scores tended to be normally d i s ­

t r ibu ted in th* population under s tudy. Thes© findings do 

not appear to subs tan t l at© lysenoSs's reported r e s u l t s . I f 

a r e l a t i o n s h i p between x*e©oiiv© c o r t i c a l l a h i b l t i o a , ©* 

determined by th© phenomenon of s a t i a t i o n , ©ad extrovers ion 
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e x i s t s , i t 1© probably of auoh a small magnitude a© to be 

p r a c t i c a l l y aad t h e o r e t i c a l l y t r i v i a l . 

Having shown augmentation to b« a s t a t i s t i c a l l y 

s ign i f i can t phaaom«non In the population s tudied , only tend® 

to leave many quest ions unanswered. I t undoubtedly i s aot 

in the «xp«ot©d d i r ec t ion when oa© discus©©© s a t i a t i o n and 

f l g n r a i a f t e r -e f fec t©. I t a l so cannot b© explained by th© 

theory of r eac t ive c o r t i c a l Inh ib i t i on as u t i l i z e d by 

Sy*enok. A possible explanation for such a phenomenon could 

follow © p©yehon©urologleal theory ©nd t h a t overeat imst lon, 

i . e . augmentation, appears to be occurring a t a c o r t i c a l 

l e v e l . A t«nd©noy to reduce would b« comparable t o th© 

I n t e r p r e t a t i o n ©f r eac t i ve i nh ib i t i on and a tendency to 

augment may be the extreme v a r i e t y of a lack of I n h i b i t i o n , 

i . a . th© indiv idual could possibly be de f i c i en t in bui lding 

up of i n h i b i t i o n . I t might a l so b© t rue t h a t In th© a f t e r ­

e f fec t response* i a th© expected 3tr©ction, s©ns?ory t r aces 

i n th© cor tex would <3©cay a t © aormal ret©. However, in 

augaentor* th© ac t ion potential© seem to p e r s i s t and con­

taminate other neural network*1, causing an ©x©< â r a t ion in 

forthcoming judgments. 

I f t h i s could i>® oa© of th© possible explanation* 

for augmentation, i t ml^ht b® feas ib le to study individual© 

showing t h i s phenomenon oa t e s t s of r*aini*oene* as n*asur«d 

by th© p u r s u i t ro to r t a s k . Following th® theory of reaot ive 
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c o r t i c a l i n h i b i t i o n , augmonters should exhib i t low reminls-

cano© sco re s . 

Klootrocnccphelo. 'raphic measures via ©voktd co r t i c a l 

p o t e n t i a l s may a lso prove to be a f r u i t f u l area for fur ther 

research . Por , I t 1© probable tha t ind iv idua ls with high 

c o r t i c a l i n h i b i t i o n w i l l ©how ?slder banded evoked co r t i ca l 

waves or higher l a t r a s o r t i o a l le lsye than thoa© with l e s s 

i n h i b i t i o n . Other S'ffQ va r i ab le s tha t may ba invest igated 

ar© eoadi t loniag of brain w^ves with th© pos tu la te beiag 

t h a t low i a h i b l t o r s would b© more d l r f i o u l t to condition a t 

th© c o r t i c a l l e v e l . 

Aaothor p o s s i b i l i t y for fur ther study would be aa 

iavea t i r&t ion of these eugmaatere ©ad reducers i a r e l a t i o n 

to hab i tua l response and t r a i t l eve l s in ac tua l l i v i n g ex­

perience© r a the r than in syn the t i c laboratory task® or by 

ego-d is to r ted s e l f - r e p o r t i n g inventor ies of the MPI v a r i e t y . 



SUMMARY *\HD CONCLUSIONS 

This d i a s e r t a t l o a reported oa aa inves t iga t ion of th® 

f igu ra l af t©r-«ffaot phenom«aoa as observed i a events of 

sensory reduct ioa aad augmentation. Underestimation, i . e . 

reduction was considered as an e f fec t of r e ac t i ve c o r t i c a l 

i n h i b i t i o n and was employed i a aa inves t iga t ion of th© 

possible r e l a t i o n s h i p to &ya©nok*s in t r eve ra loa -ex t ravs r s lon 

theory. An atta<&pt was mad© her© to demonstrate tha t over-

es t imat ion , i . e . augmentation i© a r e l i a b l e and s ign i f i can t 

phenomenon ia the populat ion. Thes© physiological phenomena 

wer© tes ted i a tare© separa te modali t ies by using apparatus 

to measure physiological o f f s e t s of s a t i a t i o n oa est imation 

sco re s . Th© jtaodajey. Persona l i ty Inventory was employed a© 

th© object ive c r i t e r i o n for the pe rsona l i ty variable© under 

s tudy. 

Th© l i t e r a t u r e surveyed «?hieh was re levan t to the 

study of th© introv@rsloa-eaEtrav®raion problem f a i l e d t o 

tajs© i n t o account th© poss ib i i i ty^of augment;*.tioa as an 

e x i s t i n g psychoneurological ©vent and, in t u r n , no attempt 

was mad© to incorporate i t In to th© study of pe r sona l i ty . 

Only oa© author recognised th© p o s s i b i l i t y of such a physio-

loijie&l ©vent occur r ing , but wa» $olnly in te res ted l a i t s 

r e l a t i o n to pain to lerance and seaaory aepr iva t ion . 
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Using a resro&eion ana lys is oa th© ^ t i m a t i o n scores , 

s t a t i s t i c a l l y * l&i i f lean t and r e l i a b l e augmaatwtion v*as found 

to hav© occurred In tho population under study. To t e s t th© 

n o i l hypothesis s having demonstrated th^t over est imation 

occurs with g rea te r than ehaao© frequency, those indivl>hi*l* 

displaying stimulus ovorestlmation do aot t i f f * r s ignif ie&at ly 

from l a t r o v e r t s without overest imation oa a onestionnair©-

type t e s t of i a t revere ioa-ax t r&vars loa , a Pearson r was c a l ­

culated to determine correlation© between these v a r i a b l e s . 

Th© second pa r t of th© nu l l hypothesis was not raj@ct«d. Th© 

co r r e l a t i on coefficient© computed showed no s ign i f i can t 

c o r r e l a t i o n s between th© va r i ab le s under study. In t u rn , 

th©re »©r© no s ign i f i can t r e l a t ionsh ip* found between ©©ti-

matioa scores and th© persona l i ty t r a i t of lntrov«r*lon~ 

ax t ravara ioa . 

The r e s u l t s as obtained in t h i s ©xp®riss©nt wer© d i s ­

cussed l a r e l a t i o n to th® Eysencititta tfeaory of in t rove r s ion-

ext ravers lon and i t * psychoneurological eorrelat©*. In t h i s 

a r ea , many questions w©r© ra ised r«gardlag tys©aek*s s tud ies 

and the j u s t i f i a b i l i t y of some of h i s assumptions. 

Suggestions t o r fur ther study of these neurological 

phenomena, ©specially augmanut ion, wer® proposed. 3p«oi f i ­

nally* i t was suggested the t o ther phye io lo- lea l Inves t iga -

t l o a s be undertaken to study c o r t i c a l behaviour of ind iv idua ls 

©bowing augmentation in f i gu ra l a f t e r - e f f eo t t s i k s . 
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SCATTERGRAMS OF TEST-RETEST ESTIMATION SCORES 
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Figure 3.- Scattergram of Test-Retest Estimation; 
Scores for Kinesthesls. 
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Figure 4.- Scattergram of Test-Retest Estimation 

Scores for Audition. 
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r = 0 .783 N = 30. 
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F igure 5 . - S c a t t e r g r a m of T e s t - R e t e s t Es t ima t ion Scores 
f o r V i s i o n . 
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MBASURFo OF GSNTSLM TENDENCY MI* V I A B I L I T Y 
P0S ISTIfeLATIOM SCORES ĴID MPI I SCALP 



APPPHDIX 2 

MEASUiv£8 OF CnTCHAL TENDENCY ASP VARIABILITY 
POR SSTItfLATIGN BGQ&tB AMD Mp£ K 3C»\LE 

Table I V . -

M©&sure© of C e n t r a l Tendency and V a r i a b i l i t y for * a t i r a t i o n 
Scores and l&PI I S c a l e f o r the Sample Made 

up of 1E7 Male S u b j e c t * . 

Moan <T &£ «r= 

Kinesthesls 

Audition 

Vision 

MPI S Scale 

.1&577 

.28188 

-.07086 

25.89763 

1.48316 

.96515 

1.68004 

9.05261 

.13160 

.08564 

.14908 

.80328 

.095061 

.060552 

.105413 

• DuOvJlv 
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ABSTRACT OP 

Sensory Aujea*nt©r»: A Pqsslbl© " 'x t^ns lon^f , th« ^ysa.nc^ian 
Thobr'y of t'^tro'v©rgl'on^^trfay«rJ»lo^n 
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ABSTRACT OP 

Sensory Augfflanterss A possibl© v.»; tens ion of the %ya©np&ian 
Thoory of I n t i w v o r s i o n - ^ t ^ i v S r s l o n . l ~~"~ 

Previous work done in t h i s area has reported a 

va r i e ty of r e s u l t s In l ink ing th© e f fec t s of r eac t ive c o r t i c a l 

i n h i b i t i o n to th© persona l i ty dimension of in t rovere ioa -

•x t r ave ra lon . Many of th© f>tudi&© don© hav© been in complete 

agr©&ia#at with Eyeanofc, while a good number of inves t iga t ion* 

hav© fa i l ed to subs tan t i a t e thi© theory . 

Unt i l r e c e n t l y , th© ef fec ts of i nh ib i t i on hav© b©ea 

fu l ly aoc©pted as ©xp*eting a reduction in est imation score®. 

However, a study was don© which idan t i f i ed individual© f a l l i n g 

to r e a c t in th© expected manner, but an attempt wa* not aiasd© 

to i nves t i ga t e thea© r e s u l t s in th© l i gh t of 9ys©nckian 

f ind ins* . 

l a tn ia s tudy, sensory augmentation, 1.©., over-

es t imat ion , was tes ted in three separate taofiallties. I t »©s 

nypothesir.ed tha t t h i s phenoaenon would be found s t a t i s t i ­

ca l l y s ign i f i can t in th© population undor ©tudy and t h a t thos© 

1 Bertram T. Rotaien, doctora l d i s s e r t a t i o n presented 
to th© School of Psychology and ?education of the Universi ty 
of Ottawa, Ontar io , 1964, lx-79 p . 
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ind iv idua l* in ishoa augmentation was observed oould be c l a s s i ­

f ied as extreme in t rove r t* on the bas is of th© ^audsley Per­

sona l i t y Inventory. 

Th© result® of t h i s study only p a r t i a l l y support 

Eysanck's f indings inasmuch as some subjects did produce e s t i ­

mation scores in th© expected d i r e c t i o n . Th® d«ta , however, 

did revea l the hypothesised ph. nomena occurring in th© sample 

randomly ss lso ted for t h i s research . But ne i the r th© reduc­

t i on scores nor th© augmentation scores corre la ted with the 

MPI r e s u l t * which wer© used as th© c r i t e r i o n for object ively 

def ining i n t r o v e r t s ©nd ©xtravart*. These findings seemed to 

be in co cap l a t e disagreement with lysenek*© s ta ted theory . 

Another re levant fac tor was observed in th© data 

gathered in t h i s sxperii&imt. Th© ©stisiatlon scores observed, 

e i t h e r l a th© expected or in the opposite d i r e c t i o n , did not 

©hoar i t s e l f to b© a ?©nar«llxed physiological t r a i t ov®r a 

s e t of thro© s o d a l i t i e s . This f inding opens up new avenues 

for fu r the r rase&reh in respec t to th® theory of f i f u r s l 

a f te r -of f e c t s &n.& ea t l&t loa . 

P o s s i b i l i t i e s for fu r the r research with t h i s pheno­

menon of augmentation wax© proposed ©nd i t was suggasted to 

study augaonters on a pu r su i t ro to r t^ek in order t o de te r -

j&in* t h e i r r©miniscene© sco re s . I t wus *»lso s u ^ e s t e d t h a t 

evoked c o r t i c a l p o t e n t i a l s and cond i t ionab i l i t y of brain 

wave* of augmenter© b© inves t iga ted u»lnc, th© T'F.q apparatus . 


