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CHAPTER ONE

INTRODUCTION

This is a dissertation on the correlates of intreversion-extraversion
among Indian high school and university students, It is not only the first
of its kind among a non-Western group in South Africa, but also the
largest single study investigating so many correlates of introversion-
extraversion among any ethnic group anywhere in the world, Some aspects of

the investigation have not been researched before among any ethnic group.

It is necessary, in a report such as this, to present some historical
and background information on the main theme of the study. Hence, some of
the sections of this chapter will be devoted to the history of both the
concept and the measurement of introversion-extraversion and the learning and
inheritance theories of introversion-extraversion, Other sections of this
chapter will define terms, describe the relationships between extraversion,
neuroticism and lie scores, motivate the study and outline the problems,

hypotheses and the plan of the research,

The review of the literature concerning the specific projects will be

given in the relevant chapters,

(A) HISTORY OF THE CONCEPT AND MEASUREMENT OF INTROVERSION-EXTRAVERSION

(a) The Origins of the Introversion-gxtraversion Concept

No personality characteristic has been so widely studied as introversion-
extraversion (Zoberi, 1960, p. 34)., Although this typology is associated with
Carl Jung, he did not originate the terms introversion-extraversion; they
had been in use in Europe for several years before he popularized them
(Eysenck and Eysenck, 1969a, p,22), In Germany, Stern advocated a distinction
between "objective" and "subjective" types which he found differing on

simple-reaction-time and aussage tests as early as 1900, and, jn 1902, Otto
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Gross proposed the "deep-narrow" and "shallow-broad" types in the course of
his studies of pathology (Guilford and Braly, 1930). In the United States,

William James was distinguishing between the "obstructed" and "explosive'" .
wills as early as 1890 (James, 1890), Later,in 1907, he described '"tender-

minded" and "tough-minded" types.

However, in developing the variant form of psychoanalytic theory that
came to be known as Jungian psychology, it was Jung who first suggested a
dichotomy of psychological types on the basis of the "flow of libido"

(Jung, 1916).

All personalities were thought of as falling into two major categories

which he termed general attitude types, These two general attitude types

were distinguished by the direction of libidinal movement, That type whose
libidinal movement was directed inwardly toward the self,he termed introvert;
the second type whose libidinal movement was directed toward the external
world ang external objects ,he termed extravert, Both types were determined
by constitutional, hereditary factors and were dispositions of normal
personality not determined by pathology as Freud had argued., The following
quotation provides an explicit definition of Jungian extravert and introvert

types:

"Now when the orientation to the object and the objective facts is so
predominant that the most frequent and essential decisions and actions are
determined, not by subjective values, but by objective relations} one speaks
of an extraverted attitude, When this is habitual, one speaks of an extravertec
"type'. Unlike the extraverted type, the introverted type is prevailingly

oriented by aubjectiyggﬁactors.__Introverted consciousness doubtlessly views

the external conditions, but it selects the aubjective(ﬂeterninants as the

decisive ones" (Jung, 1923, p, 412),
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Although the concept of introversion-extraversion is a part of current
Jungian theory, it has failed to gain scientific status or theoretical usage
outside this system, Rather, the terms "introvest" and "extravert" have been
vitiated by widespread popular usage which has applied the superficial
connotations of "unsociable™ and "sociable" to "introvert" and "extravert",
respectively, Dowdy (1959), however, noted one important exception to the
above-mentioned statement, Herman Rorschach, a disciple and associate of
Jung, made important use of the concept in his interpretation of the Ink-Blot-

Test,

It was difficult to give descriptions of the behaviour of typical
/ introverts and extraverts because Jung was concerned with attitudes, values
and unconscious mental processes, His account was also complicated by his

claims that people who were consciously extraverted may have been unconsciously

introverted, and that those tendencies may have found expression according to

h

four"main mental functions, Jung regarded introversion and extraversion as
the two major attitudes or orientations of personality, but these found
expression in the functions of thinking, feeling, sensing and intuiting,

He called thinking and feeling rational functions because they made use of
reason, judgement, abstraction and generalization, Sensation and intuition
were considered irrational functions, No modern psychologist has adopted

Jung's system in its entirety. His system also seems difficult to apply in

a rational manner,

JIn spite of these complications, Jung's extravert emerged as a person
wgo”"ilued the outer world both in its material and non-material aspects
(possessions, riches, power, prestige); he sought social approval and
tended to conform to the mores of his society]; he was sociable, made

friends easily and trusted other people., He showed outward physical

activity, while the introvert's activity was mainly in the mental and

intellectual_gphg;e, The extravert was changeable, liked new things,



new people and new impressions, His emotions were easily. ed but never
/—"

very deeply; he was relatively insensitive, impersonal, experimenta
materialistic and(tough-minded) He tended to be free fr;-miggi ons, Sare-
free and ascendant. Jung's introvert may be conceived as manifesti

.
characteristics directly opposite to those of the extravert,.

By linking his notions of intreversion and extraversion with a distinction

between the main neurotic disorders of psyc%%sthenia and hysteria, respectively'

Jung made an important addition to the ancient system of typology. He
believed that the extravert,in case of neurotic breakdown,was predisposed

to hysteria, the introvert,to psychasthenia (at present the terms anxiety

K
L

A et

state, reactive dei:jii;on, phobia or obsession are used instead of

%ﬁi/

Jung did not elaborate this part of his hypothesis, but implicit in

psychasthenia),

his scheme was a second dimension or factor additional to, and independent
of, introversion-extraversion called emotionality or instability or
neuroticism, It was identified as that particular quality which hysterics
and psychoasthenics had in common as compared wifh normal persons, In
stressing the independence of introversion and neuroticism, Jung indicated
that it was a mistake to believe that introversion was more or less the same
as neurosis, and as concepts the two had not the slightest cemmection with

each other,

Kretschmer (1948), unlike Jung, turned to the psychotic forms of
disorder rather than the neurotic, He distinguished two main psychotic
syndromes: the schizophrenic, on the one hand, and the manic-depressive
or cyclic type of psychotic, on the other, He did not consider these
disorders to be qualitatively different from normal mental states, but q//
merely as extremes on a continuum, as exaggerated forms of behaviour

patterns characteristic of normal persons,



Kretschmer described, among other perseonality types, the cyclothyme and
the schizothyme, Like the extravert, and the broad-shallow type, the
cyclothyme was objective, realistic, sociable, optimistic, trustful, co-
operative and frank} he was alse subject to mood changes without
apparent cause, The schizothyme, like the intrevert and the narrow-deep
type, showed characteristics opposite to those of the cyclothyme,
Kretschmer's approach was more experimental than that of any of his
predecessors, There is evidence to indicate that his dimemsion coincides
with introversion-extraversion, Shagass and Kerenyi (1958), for example,
have shown that patients suffering from manic-depressive insanity had
low sedation thresholds, whereas reactive depressives, i,e,,dysthymic
neurotics, had high thresholds, putting the latter at the introverted end
and the former at the extraverted end, Similarly, Kretschmer has shown
that schizothymes tended to be relatively narrow im body build, whereas
cyclothymes were relatively broad] on the other hamd ,there is much
evidence, reviewed, for example by Rees (1960), which showed that introverts
were leé; and extraverts more broadly built, However, this whole area is
still being investigated and it would be premature to have any firm opinion

on this point,

(b) The Origins of the Measurement of Introversion-Extraversion

The work of Gross, Jung and Kretschmer did mot add much to the
scientific description of personality, and introversion-extraversion in
particular, They relied on argument and intuition instead of on measurement
and calculation, The first to usé these more modern approaches were
Heymans and Wiersma (1909). They conducted a rating study in which about
3000 doctors in the Netherlands were each asked to pick one family and
rate each member of it according to a number of traits, Heymans and

Wiersma considered the replies in terms of a three-dimensional system:

(a) emotionality, or emotional instability; (b) activity, or general
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drive} and (c) a primary function-secondary function factor, i,e.,

what is now called introversion-extraversion, When Eysenck (1960a)

analyzed the data statistically, he found that these three factors were

not independent. Emotionality was relatively orthogonal to the other two,
but activity and extraversion were quite highly correlated, indicating two
independent factors or dimensions, Eysenck and Eysenck (1969a) indicated
that they may be labelled emotionality or neuroticism, and introversion-

extraversion,

Subsequently,there came a number of correlational studies of
questionnaires, Attempts were made to use correlations between existing
scales which were assumed to be separate measures of neuroticism, extraversion,
ascendence, self-sufficiency, depression, etc,, in order to discover more
parsimonious ways of arranging and scoring the tests or more meaningful
psychological variables, These efforts ended in almost complete failure,
Vernon (1938) pointed out that, on the one hand, it was found that tests
of supposedly different traits intercorrelated very highly; on the other
hand, different tests of nominally the same trait tended to give low

correlations with one another,

These early failures disappointed many psychologists because the
questionnaire approach had held much promise, The terms introversion and
extraversion were dropped from polite conversation in psychological circles.
The existence of any such trait was considered disproved, It was the naive
assumptions underlying the tests and the lack of systemafic study of their
construction which were responsible for the failure of the researches to
support the hypothesis. The theory of introversion-extraversion was not
being properly tested and consequently the results should not have been used
in evidence against it, What did become clear,.however, was that the

a_priori construction of questionnaires and the naive notion that because



a questionnaire was given a particular label, therefore, it measured a particular
trait or type, had to be abandoned, It became clear that what was needed was a
more detailed approach in which very homogeneous questionnaires had to be
constructed and intercorrelated in order to study the dimensionality of the
whole field of personality., It also became necessary to intercorrelate
individual items in order to achieve greater homogeneity in the measuring

instruments, This was done by factor-analytic studies,

(c) Factor-analytic Studies of Personality

Spearman (1927) conducted the first factor-analytic studies of
personality., He intercorrelated the factor-analyzed ratings made of
students and discovered a factor which he called (w), using the initial

of the word "will", He, and later writers, interpreted this as the opposite

of the factor of emotionality, i,e,, a tendency not to over-react emotionally
but to have a stable type of personality, Additional analyses of this
material were conducted by McClay (1936), Reyburﬂ and Taylor (1939) and
others, and they agreed that another factor rather similar to introversion-
extraversion was contained in the data, Work by Burt (1937; 1939; 1940)
contained further support for this factor of emotionality, which he

considered a factor of introversion-extraversion, The work of all these

resggbling;égﬁiiéﬁﬁjiiy or ngﬁ;diidfsm::on the one hand, and introversion-

‘extraversion; on the other.

J.P. and R,B, Guilford (1934) administered 36 typical introversion-
extraversion questions to 930 students, intercorrelated them and factor-
analyzed the results, Three main factors were found and identified, They
labelled them_§Egpr_§qg@§}qgﬁgﬂg§?,_§_fq;_emopiqnaJ_igmégggigx_or
emotional dependency, and M for masculinity, They labelled a fourth factor

R, freedom from care, A fifth factor labelled T, seemed to emphasize

T R \‘.r..___;.-,:;\_ 23 = il e

T ° S v
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liking for thinking and tackling problems requiring thought, versus a
liking for prompt overt action, These factors were not independent.
S and E, for example, were intercorrelated to the extent of 0,46 and

S and M to the extent of 0,40,

The factors R and T were later investigated more fully by the
same authors (1939a), Nine factors were extracted from the intercorrelations
between 30 items administered to 1000 students, The first factor was
depression (P), S, R and T were found again and an alertness factor (A)
was also discovered, TIwo further factors were isolated in another study in which
600 subjects were given a questionnaire of 24 items (1939b), One of these
was factor N (nervousness or jumpiness), the other factor was GE (general

drive, characterized chiefly by pleasure in action),

The Guilfords showed that there were high correlations between factors

D, 8 and T ranging from 0,5 to 0,7, These relationships had a distinct

=

bggs}n% on“FEQ question as to ﬁhe nature.of introversiop-extraversion.

There was some basis for grouping together some characteristics which
bordered on seclusiveness with some which implied a thinking person and

still others that indicated depressed emotional tendencies and for calling
the resultant picture the "introvert", The opposite composite of sociability,
cheerfulness and lack of meditative thinking was the extravert picture, The
use of the term "introvert" to represent the person who was simultaneously

shy, depressed and_}h}ggigg, for the dimension S, D and T, seemed to be

Y

justified by this statistical analysis,

Eysenck and Eysenck (1969a)indicated that J,P, Guilford isolated
further factors which were again not independent of each other or of those
isolated previously, Those added to his previous facters were: C (for cycloid
disposition or stability of emotional reactions as opposed to instability;

A (ascendance - submission)} I (inferiority feelings as opposed to self



confidence)} O (for objectivity as opposed to hypersensitiveness); Co
(for co-operativeness); and Ag (for agreeableness as opposed to quarrelsome-
ness). Factor analyses done on the intercorrelations between scales by

Lovell (1945) and North (1949) resulted in a fairly clear=cut picture which

fegggggq_ggggiy two very stirong orthogonal facters ideqtiiigﬂ_gg*ggot;pﬁgl
3tabi;§ty Ygggggﬂggg&}qpal"Enstability, and introversion-extraversion
(Eysenck, 1960, pp..184-188). The scales characterizing introversion were
inactivity, inhibited disposition, submission and secial shyness, Those
characteristics of neuroticism or emotional instability were nervousness,

hypersensitivity, depression, over-criticalness, quarrelsomeness and

inferiority feelings,

The finding of so many traits did not contradict the possibility of the
existence of a factor of introversion-extraversion, The fairly high correlations
existing between the Guilfords' primary traits demonstrated that higher order

concepts such as extraversion and neuroticism were by no means ruled out.

Cattell conducted a number of factor-analytic studies of questionnaires
and supplemented these by analyses of ratings., The results of both the
rating and questionnaire studies were surprisingly similar and he emerged
with the following list of primary factors: A (cyclothymia vs, schizothymia),
B (intelligence), C (ego strength vs. neuroticism), D (excitability vs,
insecurity), E (dominance vs, submissiveness), F (surgency vs, desurgency),
G (superego strength), H (parmia, i,e., parasympathetic immunity vs,
threctia, i.e. threat reactivity), I (premsia vs, harria), J (coasthenia,
i.e, ,thinking neurasthenia vs, zeppia); K (comention vs, abcultioﬁ),

L (protension, i,e,, paranoid trend vs, inner relaxation), M (autia vs,
praxernia), N (shrewdness vs, naivety), O (guilt proneness vs. confidence)

(Eysenck, 1960a),Cattell mentioned that although he isolated 15 L factors

(i.e, ,data derived from life situations), it should not be assumed that

the list was exhaustive,
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Cattell's 15 factors were not too independent, and the intercorrelations
in turn required te be factor-analyzed, These were undertaken by Cattell
(1957) and they yielded two very striking findings ~ the general integration
factor, and the introversion-extraversion factor, It appeared, therefore,
that Cattell's studies, like the others reviewed, defined the same two

fundamental dimensiens of personality,

Introversion-extraversion or invia-exvia as Cattell preferred to call it,

and peuroticism, or anxiety, as he preferred to call it, were labelled Q1
and Q2 in his system, In addition, he had two further second-order
factors, labelled Q3 and Q4, Q3 he called pathemia, or emotional immaturity

vs, corticalertia, while Q4 he called promethean will vs, religious resignation

or subduedness,

Eysenck also made 51gn1f1cant contrlbutlons to the factor-analytlc

————

studies of personality, His first factorial study (Eysenck, 1947) obtained
ratings on 39 items from 700 neurotics and he submitted these intercorrelations

to a factor analysis, He stated: "The first factor, characterized by items

T L

such as badly organized personality, abnormal before illness, little energy,

narrow interests, abnormality in parents, etp., is clearly one of emotional

'r\ \l" Sy

instability or neurot101sm.xthe second\fﬁctor opposes the introvert to the
9xtr§?ert group of traits, thu;E;;vxng'xn combination with the first factor,
a typical picture, on the one hand, of the hysteric (conversion symptoms, sex
anomalies, unskilled, hysterical attitude, degraded work history, low I.Q.,
narrow interests, little energy) and, on the other, of the dysthymic (anxiety,

depression, obsessional traits, apathy, irritability, somatic anxiety, tremor

and effort intolerance)" (Eysenck and Eysenck, 1969a, pp. 36 - 37). /-

Eysenck (1947) also attempted to verify another hypothesis, namely,
that the distributions of people on these two factors were continuous and

similar to a normal curve rather than bimedal, Distributions were plotted for
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1000 male and 2000 female neurotics by a weighted combination of ratings for
the various traits which made up these two factors, Distributions for both
factors were closely similar to the normal curve of distribution, a result
which was in good agreement with a similar demonstration by Burt on normal

subjects (1940),

The Eysencks' later works (1956¢; 1959a; Eysenck and Eysenck, 1964b)
have been concerned with the development of persomality questionnaires along
factorial lines, particularly the Maudsley Medical Questionnaire {HHQf; the
Maudsley Personality Inventory {HFIf'and the Eysenck Personality Inventory

{EPI}I.

Largely as_a_result nf_tha work of Cattell and Eysenck the concept of
introversion-extraversion has been revived in a significant and important
manner which has provided it with scientific utility, Eysenck (1947} 1952)
and Cattell (1957) agreed in general as to the descriptive behaviours that
characterize the introvert and extravert personality, but took widely
divergent theoretical viewpoints as to their explanations of introversion-

extraversion, Cattell expounded the learning view while Eysenck espoused
the inheritance theory, These divergent theoretical viewpoints will now

he conaidered,

(B) THE LEARNING AND INHERITANCE THEORIES OF INTROVERSION-EXTRAVERSION

Pk A

Cattell (1957) stressed the role of learning and experience in the Eé;uais
of introverted and extraverted personalities, According to this view,
introverts developed infroverted patterns from frustrations which resulted
from reactine outwardly and in attending to external stimuli, Such
frustrating and painful experiences repeated over and over conditioned
the introvert to prefer attending to his internal subjective states, ideas,
images, memories and fantasies. At length, his behaviour and perceptions

will be guided predominantly by internal stimuli as opposed to external

stimuli,

1 . -
See Appendix A for a list of all abbreviations appearing in this report,



Cattell presented his theoretical viewpoint in the following quotation:

"Our own hypothesis on the essence of this second-order factor (i,e,,
introversion-extraversion is more comprehensive, though speed and strength
of reactive inhibition (to certain classes of stimuli) is a part of it, If
wve look at the separate factors in the second-order factor, we see that the
schizothyme individual is more at home with inner symbols, the desurgent more
discouraged from experiences of reacting outwardly, the threctic ' more easily
inhibited, and the autious personality constitutionally addicted to giving
greater importance to inmer stimuli, The only formula that seems to cover
tﬂem all is a dual one: greater inhibition of external reactivity (in terms
mainly of past discouragement and present timidity), and greater attention
(by reason of 'intensity or felt immediate ‘importance') to inner stimuli and

ideas" (p. 268),
Cattell (1957) summarized his view with this comment:

"The more basic conception required is one of a ratio of internal to

external reactivity ... namely: ratio of guidance by memories to guidance by

external cues in solving a problem" (p, 268).

An making such a statement, Cattell was obviously concerned primarily
with the introversion pole of the introversion-extraversion continuum} he left
the reader with the assumption that the extraversion pole was diametrically
opposite in character, His theoreticﬁl account was seen to be rather close
to that of Jung] however, he appeared to regard his viewpoint as based

directly upon the interpretation of the second-order factor arrived at through

factor analysis,

The associations demonstrated between parent-child relations and

introversion-extraversion support the role of learning and experience, emphasized
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by Cattell, in the development of the particular personality type, The

most widely supported association is that rejecting, cold, negative mothers

S
S

and fathers tend to have introverted children, while accepting, loving,

positive parents frequently have extraverted sons and daughters (Baldwin
E£_353'1949: Bayley and Schaefer, 19607 Becker, i960: Hoffman, 1963}

Murray, 19385 Siegelman, 1965} Siegelman, 1966} Slater, 1962), Murray

(1938) indicated that the behaviour of the "sensitive, avoidant introvert"

arose from" ,,., fear of insupport, danger, rejection, ridicule, punishment

and so forth ..." by parents (p, 240), Baldwin et al, (1949) found that

children who came from homes that were characterized by warm parental behavio _;)
were more socialiy outgoing in both friendly and hostile manners, Hoffman f,‘
reported that ",,, parental acceptance, as reflected in pleasurable non-
disciplinary interaction with the child, contributed to a generally positive |
orientation toward others, as expressed in nonconflict situations with

peers" (1963, p. 577).

In a series of studies which used adults as well as children, and self=-
report q;estionnaires along with sociometric devices, the abova-mention;d
relationship between parental behaviour and introversion-extraversion was
generally supported (Porter, 19677 Roe and Siegelman, 1964 Siegelman, 1965
Siegelman, 1966), An underlying theory suggested by Roe (1957) was that the
enjoyable experiences of a child with a loving and attentive parent instilled
in him the desire to seek interpersonal contacts as an adult, The social
learning theory of Bandura and Walters (1963) which stressed reinforcement

and imitation was applicable in interpreting the foregoing results,

Social learning theory suggested that loving parents, in contrast to
rejecting parents, served as models of more accepting, extraverted behaviour,

and these orientations were learned through incidental imitation bj their

children, Roe and Siegelman (1964), for example, found that more extraverted
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students had parents who had participated more extemsively in social activities
when they were growing up,than did introverted students, Perhaps the students'
imitation of their outgoing parents led to more extraverted activity, Another
speculation was that loving and socially oriented parents probably rewarded

the outgoing and accepting behaviour of their children more than did rejecting
parents, In support of this idea were the findings of Gall (1960), who
reported that the need for affiliation was high for children whose mothers

encouraged them to maintain extensive interpersonal relationships.

A few animal studies also suggested an association between early parent-
like experiences and social development, Harlow (1962), for example, demonstrated
that the absence of interactions with other monkeys, especially real parents,
during infancy produced almost totally asocial adult monkeys, Scott (1958)
described critical periods in the life of young puppies where the presence,
absence, and type of contacts with the human experimenter were important
determiners of later social development,

- NNy %"EfﬁLﬁa\ ;

a X7

\/ "Eysenck's (1957) theoretical explanation of introversion-extraversion
minimizeé the role of learning and experience and emphasized the importance
of constitutional factors as crucial for the development of these two
personality types, He hypothesized differences in cortical excitation and
inhibition in introverts and extraverts; introverts were characterized by
cortical excitation, slowness in developing reactive inhibition and quick
dissipation of reactive imhibition, Extraverts displayed opposite
tendencies, being characterized by cortical inhibition, strong reactive
inhibition, fast development of reactive inhibition and slow dissipation of
reactive inhibition, Presumably these constitutional differences and
resulting cortical processes disposed the introvert and extravert to develop

their respective patterns of behaviour,

The following two postulates summarized Eysenck's conception of
introversion and extraversion (Eysenck, 1955, P. 29):

"I, THuman beings differ with respect to the speed with which reactive

inhihitinn ic nradiunad and +he anaad with whinh waanrtiva inhihitian is
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. dissipated, These differences themselves are properties of the physical

structures involved in the evocatiom of the responses,

"II, Individuals in whom reactive inhibition is generated quickly, in whom
strong reactive inhibitions are generated, and in whom reactive inmhibition

is dissipated slowly are thereby predisposed to develop extraverted patterns
of behaviour and to develop hysterice-psychopathic disorders in cases of
neurotic breakdown, conversely, individuals in whom reactive iphibition has
developed slowly, in whom weak reactive inhibitions are generated, and in

whom reactive inhibition is dissipated quickly, are thereby predisposed

to develop introverted patterns of behaviour and to develop dysthymic disorders

in cases of neuroctic breakdown,"

P . P,
N s H_-k\ﬁ_\-\'}\-\_'h_.ab_,'_d 3 \'-\,__ o {:1 3 :,j,#v-m:-
Eysenck 1956a 3 1956b ) undertook a study of 13 pairs of each of

male identical, female identical, male fraternal, and female fraternal twins inm
an attempt to provide empirical evidence for his theory. He concluded that,
with respect to extraversion, intelligence, and autonomic lability, identical
twins were more like each other than fraternal twins, All differences were
statistically significant, It is interesting to note that the pgreatest
difference between identical and fraternal twins was observed with respect

to the extraversion factor} this suggested that extraversion is determined
by heredity to at least as large an extent as is intelligence, The large
sanp}ing errors attaching to both means and correlations in a study such

as this where relatively small numbers were used make it impoasible to
regard this conclusion as definitive, and a repetition of this study would
seem highly desirable, Even so, it seems reasonable to conclude that

extraverted behaviour is determined to a significant extent by genetic factors

(Eysenck, 1956a, p. 25),

There has been support for Eysenck's heredity theory from various

investigators. Gottesman (1963) ascertained that the correlation for



identical twins on introversion was significantly higher than for fraternmal
twins, The study was of special importance in that Gottesman used a precise
measure of blood groups to diagnose dyzygotic and monozygotic twins, Scarr
(1964) also used this blood group method in comparing 28 pairs of fraternal

with 24 pairs of identical twin grade = school girls, She observed that

the genetic contribution to sociability was considerable, Using a variety of
instruments and covering a wide age range, Vandenberg (1962) and Freedman (1963)
found high indices of heritability for social, extraverted behaviour., Several
longitudinal studies also suggested a genetic cemponent by demonstrating the
consistency of introversion-extraversion tendencies (Honzik, 19647 Kagan

and Moss, 1962 McKee and Turner, 1961, Schaefer and Bayley, 1963 Tuddenham,
1959), Highly significant genetic variations in the sociability of mice

were discovered by Lindzey, Winston and Roberts (1965), who bred five
different homozygotic strains of mice beyond 30 generations, Hereditary
predispositions also play a central role in several personality theories which
consider introversion-extraversion characteristics (Erikson, 19615 Maslow,

1954),

As part of a larger study, Perry (1973) used the twin-study method to establish
whether the personality characteristic of introversion-extraversion, measured
by Eysenck's questionnaire (1958), was inherited. A total of 84 pairs of
twins, 46 monozygotic (MZ) and 38 dyzygotic (DZ) twins, age range-16-31 years,
participated in the study., Of the MZ twins, 25 pairs were female and 21 pairs
male; of the DZ twins, 20 pairs were female and 18 pairs male. The twins

were not separated by sex because of the limited sample size,

Perry found no significant relationship between introversion-extraversion and
heredity, -
i
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The literature indicatés that there is wuch support for both Cattell's
and Eysenck's points of wiew, A limitatiom, in view of the fact that nature
and nurture (heredity and enviromment) comtribute jointly to the
determination of behaviour, is that researchers support one point of view to
the exclusion of the other, A better approach would be to aveid choosing
between pature and nurture but rather te recognize the contributions made by
each in determining imtroversios—extraversion. In accordance with this,
it will be accepted that introversion-extraversion in itself is not imherited.
Rather, physical material which, under given conditions, is able to determine

or influence introversion-extraversion, (s inherited,

(C) DEFINITIONS OF TEIMS

Since the terms "introvert", "extravert", "neuroticisa™ amd "lying"
will be used fairly often in this report, it is comsidered neceasary to

define these terma in the context in which they will be used,

(a) Introvert: The typical introvert is a quiet, retiring sort of person,
introspective, fond of books rather than people; he is reserved and distant
except to intimate friends, He tends to plam ahead, looks before he leaps,

doea not like excitement, im pessimistic and distrusts the impulse of the

moment (Eymenck and Eysenck, 1970, p. B).
The tendency to be like the introvert is referred to as introversionm,

(b) Extravert: The typical extravert is sociable, likes parties and
practical jokes ,has many friends, needs to have people to talk to, and does
not like reading or studying by himself, He craves sxcitement, takes chances,
often sticks his neck out, acts on the spur of the soment, is easy going,

carefree, optimistic and is generally an izpulsive individual (Eysenck and
Eyaenck, 1970, p. B),

The tendency to be like the extravert is referred to as extraversion,
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(¢) Neuroticism: Eysenck and Eysenck (1964a)have provided no definition

of neuroticism other than referring to it as the general emotional ability

of a person, his emotional over-responsiveness, and his ability to break down
under stress (Eysenck, 19595). They had indicated that it is similar to the
description of anxiety given by Taylor in her Manifest Anxiety Scale

(Taylor, 1953), Thus, in the present study, the investigator has regarded

anxiety and neuroticism as the same characteristic,

(a) Lying: Power and MacRae (1971) defined lying as pretending to be a very

‘stable, non-neurotic person, This definition was adopted for the present

-,

investigation,

(D) THE RELATIONSHIPS BETWEEN EXTRAVERSION, NEUROTICISM AND LIE SCORES

Eysenck and Eysenck (1969a,p, xiii) concluded from all their analyses
that two main factors, introversion/extraversion and neuroticism/stability,
emerged from the work of J,P, Guilford, Cattell and H,J, Eysenck, Therefore,
the EPI, like its predecessor, the MPI, was constructed to measure these two
dimensions of personality which they claimed were uncorrelated and

independent,

ﬁ\\mﬂ\“ o "‘)\T""‘* "\)i_/*-—\;q'"_ !

Theﬁg}n,_also has a lie scale which is useful in detecting individuals

ey *

who "fak; good" or give favourable and socially acceptable answers,
Throughout this report use will be made of the L scale, Where EPI scores
will be involved, two sets of results will be presented and discussed,

One set will include subjects with high lie scores (total group), that is,
subjects who "fake good" or give favourable and socially acceptable
answers, The other set will exclude high lie scorers (selected group),
This latter set of results will be accepted as "valid", In this sense, the
word "valid", whenever used within inverted commas in this report, will

indicate that those results were regarded as acceptable,



It must be pointed out that throughout the present writer's reading
for the preparation of this dissertation, he came across no repert which
gave two sets of results (one set including the responses of high
lie scorers and the other excluding them) and only one (that by

McCormick and Baer, 1975) which categorically stated that the responses
of high lie scorers had been excluded, In fact, Pryke and Harper (1977)

pointed out that most reports did not evem include L data, This is indeed

surprising when one considers that the tendency to have high L scores

may in itself be an interesting personality trgi}_gEysenck and Eysenck,

1963a ) aid that the L score is itself a personality variable rather than f///

an extraneous factor to be ignored (Kline, 1967).

In view of the present researcher's discovery that all previous
studies gave only the results of samples which included high lie scorers,
in spite of the fact that these subjects are purported to "fake good"
(Eysenck, 1964a,p, 14) or give favourable and socially acceptable

answers, the present report will be unique in that it will make available

two sets of results,

Eysenck and Eysenck have said: "The correlation between extraversion
and neuroticism on the MPI was small but nevertheless marginally significant;
suitable item selection has caused it to disappear in the EPI" (1964, p. 5).
In order to substantiate this claim thgg_have provided the following r's

- \\
derived from a sample of 2 Ooq:normals (1970, p, 12).
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r 2
E and N (Forms A and B combined) - 0,062 40,01
E and N (Form 4) - 0,013 > 0,05
E and N (Form B) - 0,116 < 0,001

The present researcher retested the Eysencks' r values for significance
and found that the relationships between the extraversion and neuroticism
scales were significant at the 0,01 level for Forms A and B combined and
at the 0,001 level for Form B_(;?herefure, he cannot agree with the claim
that the "marginally significant" relationship beitween extraversion and

neuroticism on the MPI had disappeared in the EPI.H)

Further support for a significant relationship between extraversion
and neuroticism on the EPI was given by Behr (1974) whose study is
described on page 130 , 5he examined the relationships between the
extraversion, neuroticism and lie scales, ller results are presented below.
Because -the significance levels that she gave were inaccurate, the present

author has presented the correct figures in parentheses,

Calculated by the present researcher,

Below are given the values of r required for statistical significance at
the various probability levels for N = 2000 (df = 1998), These values
are not easily obtainable directly from the available tables, They were,
therefore, computed by use of the "large sample" formula, r = Z/ - 1,

which Tas derived from the formulae provided by Downie and Heath, 1965,
p. 155]),

p 0,05 0,01 0,001
roo: 0,044 0,058 0,074

These calculations were verified by the Head, Department of Statistics,
University of Durban-Westville,



Form 4 (n = 443)

r 2

E and N - 0,165 <0,1 (<0,001)

E and L - 0,009 »0,1 (<0,08)

N and L - 0,267 <0,01 (< 0,001)

Form B (n = 415) 1

& B

E and N - 0,150 » 0,1 (£ 0,01)

E and L - 0,107 >0,1 (< 0,08)

N and L - 0,204 < 0,00 (< 0,001)

Behr concluded: "The intercoerrelations among the three subscales

of the EPI are distinctly higher than the mero levels claimed in the test

manual, and are derived from samples large emough to suggest that

statistically significant co-variations do exist" (1974, p. 14). In view of
ki

the higher aignificance levels calculated by 'HII- preaent author, this

astatement sust have greater impact,

The extraversion score and its relationshipsa to a number of variables
in an Indian sample are the focus of the present investigation, In view of this
and the statistically significant and consistently negative relationships
demonstrated above between the ertraversion, neuroticism and lie scales,
the author has also, throughout this report, always given the relationships
hetween neuroticiss and lis Bcores, on the oos hand, and the variables
chosen for investigation, onm the other. WNo attempt at discussing these

relationships was made because such a discussion would have shifted attention

1
The following probability levels have been computed by the method described
in the footnote oo pase 46:

E : 0,05 0,01 0,001

e
r (n = 443): 0,093 0,123 0,157
r {n = 415): 0,096 0,127 0,162



from the main theme of the report,

Eysenck (1970) indicated that while personality inventories suggested
that extraversion and neuroticism were uncorrelated, quite sarked negatiwve
correlations were found in samples characterized by high neuroticism scores,
This substantiated the view that in high N subjects, high E (low arousal)
was almost unattainable (Eysenck, 1981), Eysenck indicated that such
complexities suggested the use of some form of zone analysis, that is, a
gplitting of the total universe of the subjects into four strata, namely,
high N, high E? low N, high E} high N, low E} low N, low E% or even
nine groups (including medium-high E and N scorers a8 additional strata
in all combinations with high and low E and N scorers), This, he said,
would make possible the discovery of interaction effects between E and N
as well as the possibility of non-linear trends in one or both variahles
(1970, p. 438).

In tl;w current project, the testing of all the hypothesss, with one
exception, could not be done with a zonal analysis, In order to test the
hypothesis that at university level ,there is a significant difference in
attainment between neurotic introverted students and other persomality types,
namely, neurotic extraverts, stable extraverts, and stable introverts, a
zonal anmalysis was necessary, For this type of analysis, the details of

which will be given in Chapter Eleven, N scores were used in addition to

E scores,

(E} MOTIVATION FOR THE PUESEXT INVESTIGATION

This project, using a South African Indian sample, was intended to

serve partly as a cross—cultural validation of relationships between the
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personality irait of introversion-extraversion and certain other variables,
noted in western cultures, Most of the relationships that the present
study investigated had hitherto not been studied among Indian South

Africans.

The research was also motivated by the fact that investigations imto
relationships between introversion-extraversion and certain aspects of
occupational membership and linguistic affiliation within the same ethnic
and religious groups, and between introversion-extraversion and different

religious sections within the same ethnic group had not been previously

investigated,

According to the literature, only two of the relatiomships that this
study undertook, namely, introversion-extraversion as related to study
habite (Entwistle and Entwistle, 1970) and introversion-extraversion as
related to academic discipline chosen (Hudson, 1966) had been established for
British university students, Because of differences in cultural background,
the inveéligator wanted to investigate whether the results obtained on

British university students would hold for Indian university students,

With regard to cultural differences, this study was further stimulated by
contradictory statemenis concerning the present cultural position of Indians
in South Africa., On the one hand, it has been claimed that Indian South
Africans have retained their traditions and culture., For example, Pather
commented: "In a western milieu, the Indian people (have) proved that their

culture and tradition can be maintained without embellishments" (1961, p. 8).

On the other hand, there have been frequent references to the possibility

that Indian South Africans have changed, with a shift in standards and values
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(Kuper, 1960, p, 177 Ramasar, 1966, p, 9), In support of this view, Hey
commented: "In one generation the Indian has moved from the traditiomal to the

western" (1961, p, 9).

There has been a third point of view which has implied that the Indian
is partly eastern and partly western, For example, Dickie~Clark, remarking
on the Indians' adjustment to the western South African milieu, stated that
Indians have been selective in their acceptance of western ways of life
(1966, p. 95). Cooppan commented: . Culturally thgx are partly eastern and
partly western, having achieved a fairly successful blz;sﬁwr}QGO, pP. 6).

\\KH_T e —— .

As the foreéoiﬁg statementsmindicateymvieus~conéerhing the cultural

position of Indian South Africans are equivocal, Therefore, one cannot be
sure as to whether or not the correlates of introversion-extraversion,as
revealed among western subjects,would hold among Indian South Africans;

hence the need for the present study.

The literature indicated that only one study (Johansson, 1970) has
been conducted on occupational choice in relation to introversion-extraversion.
The present study was partly motivated by the fact that no study on
occupational choice in relation to introversion-extraversion had been
conducted (a) on an Indian sample, (b) on females and (c) in relation
to occupations concerned with the production or use of written language,

arts, social service, science, mechanics, business and office work,

An additional impetus was the discovery that only one study investigating
the relationship between introversion-extraversion and linguistic
affiliation,within the same ethnic group,could be traced, The investigator

wanted to ascertain whether there were differences in introversion-extraversion
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between Hindi- and Tamil- speaking subjects as a result of what van den

Berghe terms their "wide cultural difference" (1964, p, 39),

The relationships between introversion-extraversion and sex, religion,
family background and academic performance have been established for British
and American school children (Child, 1964} Eysenck and Cookson, 1969} 1970).
Different results could issue from the present study since these
relationships were to be examined among Indian high school and university
students who are different from the subjects used in other studies with

regard to cultural and academic background and age,

The present study was not only motivated by the faet that the
relationships between introversion-extraversion and most of the research
variables had not been investigated for Indian South Africans, but also by
the fact that, in at Ileast three previous South African projects
where the EPI was administered to Indian subjects (Karani, 1979}

Behr, 1974, Balkisson, 1973), the reliability and validity of the EPI
were nut-astablishad for their samples, Hence, the relationships between
introversion-extraversion and the few variables, which previous studies
had "established" for Indians, remained equivocal, Also, the South
African SSHlfhad not been used for research with Indians., This project,
then, was also motivated by the fact that it afforded the researcher an
opportunity to determine the reliability and validity of the EPI and the ™

South African adaptation of the SSHA for an Indian South African sample,

Almost all the previous studies ‘concerned with the variables that the
present study investigated, attempted, albeit without much scientific
rigour, to control for the effects of age (following the statement by

Eysenck and iysenck (1964a,p. 18) that there is a significant trend for

See Appendix A for a list of all abbreviations appearing in this report,
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N and E to decline with advancing age), but not for the effects of socio-
economic status in spite of the elaim by Eysenck and Eysenck that there has
been a general tendency for working=class groups to be characterized by
higher N scores than middle-class groups, No differences have been observed
with regard to E (Eysenck and Eysenck, 1964a, p. 18)., The present investigation
was spurred on by the fact that it was expected to improve on previous

research designs utilized in inveatigat.ing introvemiun-extrnvemion, by

controlling the influence of age and socio=-economic status,

The literature has implied a positive relationship beiween extraversion
and occupations which involve dealing with people, on the one hand, and
between introversion and occupations which deal with things, on
the other (Hilgard, 1962, p. 470; Whittaker, 1970, p, 463; Furneaux,

1962, p. 39). The literature has also indicated certain relationships between
introversion-extraversion and academic performance (Child, 1964; Eysenck

and Cookson, 1969; 1970), study habits (Entwistle and Entwistle, 1970) and
choice of academic discipline (Hudson, 1966), The present researcher was
mntivateé by the consideration that if his study yielded relationships of
sufficiently large magnitude, then the results would serve a useful purpose

in both vocational and educational counselling of Indian students at high

school and university,

In South Africa there is a general dearth of research using Indians as
subjects, There is an even greater dearth of research investigating
personality characteristics of Indians, It was hoped that this project
would make a modest contribution to general research, and, in particular,

provide information on personality characteristics of Indian South Africans,
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THE PROBLEMS OF THE RESEARCH

A review of the relevant literature on introversion-extraversion

and a consideration of the foregoing points that motivated the research

raised the following questions:

Among Indian students, are there significant correlations between

introversion-extraversion, on the one hand, and the following variables,

on the other:=-

(a)
(b)
(e)
(a)
(e)
(£)
(g)
(h)
(1)
(3)
(k)
(1)

and religious affiliation, sex; socio-economic status, family size, parental

interest in children's academic standing, birth order and choice of academic

Linguistic affiliation,
Religious affiliation,

Sex,

Intelligence,
Socio=economic status,

Size of family.

Parental interest in children's academic
Birth order.

Vocational interest,
Academic performance,

Study habits and attitudes,

Choice of academic discipline,

standing,

It was proposed to obtain the background information on linguistic

discipline from a biographical questionnaire.

were to be obtained from school records,while the matriculation examination

and class year marks were to provide a measure of academic performance for

Intelligence scores

high school and university students, respectively. It was proposed to

measure introversion-extraversion, vocational interest and study habits



and attitudes by appropriate questionnaires,

Further details regarding the above-mentioned aspects will be given im

subsequent chapters,

(G) THE HYPOTHESES

On the basis of a survey of the relevant literature and corresponding
to the problems formulated above, the following hypotheses, set up as

tentative answers to the problems, were formulated:

(a) Project One

(1) There are significant differences in introversion-extraversion between
linguistic groups., This hypothesis was tested on a sample of Hindi and

Tamil high school boys and girls and is reported in Chapter Five,

(2) The religious groups differ significantly in introversion-extraversion,
As will be described in Chapter Six, high school boys and girls from each of
the Chri;tian, Hindu and Muslim religious groups formed the sample on

which this hypothesis was tested,

—

(3) There is a significant difference between males and females in
introversion-extraversion, Males and females from high scheol and
first-year university students from the Departments of Chemistry, English

and Psychology, comprised the samples, The results are presented in

Chapter Seven,

(4) There is a significant correlation between introversion-extraversion

and IQ, As will be seen in Chapter Eight, this hypothesis was tested on the

— i

same sample of high school subjects referred to in 2 above,
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(5) There is a significant diffefencelin introversion-extraversion between
subjects of high and low Bocio-economic status, First-year male

and female J;;;;;siiylétudenté from the Departments of Chemistry, English
and Psychology, males from the Department of Engineering1 and Faculty of
Education and the same group of high school subjects mentioned in 2 above,

formed the samples on which this hypothesis was tested, This is the topic

of Chapter Nine,

(6) There is a significant difference in introversion-extraversion between

subjects from large_gpd small families, This hypothesis,

as well as hypotheses 7 and 8 below, was tested on the same
sample of high school and university students mentioned in 3 above,

Chapter Nine describes the testing of these three hypotheses,

(7) There is a significant difference in the amount of parental interest

shown in the academic standing of iniroverted and extraverted children,

(8) There is a significant relationship between introversion-extraversion

and birth order,

(9) There are significant differences between introverts and extraverts f

with regard to interest expressed in occupations involving language, the arts,
social service and business., The sample for testing this and the next

hypothesis, was the same as mentioned in 2 above, Chapter Ten deals with

/ﬁthese two hypotheses,

-

(10) |There are significant differences between introverts and extraverts
witli regard to interest in occupations involving science, mechanics and

office work,

1 < : ;
At the time of testing it was still a department,



(b) Project Two

(1) There is a significant difference between introverts and extraverts
with regard to academic performance, A sample of first-year English,
Chemistry and Psychology university students and 549 high school students
(246 males and 303 females) were chosen to test this hypothesis. The
investigation of this, as well as the next three hypotheses, is described

in Chapter Eleven,

(2) At university level, there-is a significant difference in academic
performance between neurotic introverted students and other personality
types, namely, neurotic extraverts, stable extraverts and stable introverts,
This hypothesis was tested on a sample of first-year Psychology university

students,

(3) There is a significant difference between the academic performance of
introverted and extraverted students in the language subjects, The
performance in English,of a sample of English I university students,

and the attainment in English and Afrikaans,of a sample of high school

students,was used to test this hypothesis,

\F4) Introverted science students differ significantly from extraverted
science students in performance in the science subjects, The performance
in Chemistry,of a sample of Chemistry I university students,and the
achievement in physical science and biology, of a sample of high school students

were utilized in testing this hypothesis,

(5) There is a significant difference between introverts and extraverts
with regard to study habits and attitudes, The sample for testing this
hypothesis was the same as for 2, Project One, above, Chapter Twelve presents

a discussion on the testing of this hypothesis as well as the one that follows,
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(6) Introverts and extraverts differ significantly in the amount of time
that they spend studying, This hypothesis was tested on a university
gample selected from Chemistry I, English I and Psychology I students,

and the high school sample mentioned in 2, Project One above,

(7) Student teachers and engineering students differ significantly in

introversion-extraversion, First-year students selected from the Faculty
of Education and the Department of Engineering formed the sample on which
this hypothesis was tested, Chapter Thirteen presents details regarding

the testing of this hypothesis,as well as the one that follows,

(8) Students of the language subjects differ significantly from students
of the science subjects in introversion-extraversion, The sample used in
testing this hypothesis was selected from English I and Chemistry I university

students,

{H) THE PLAN OF THE RESEARCH

The present investigation, the plan of which is presented below, was

expected to provide the answers to the problems formulated above,

The study comprised two projects, each of which investigated certain

correlates of introversion-extraversion among Indian high school and

university students,

Project Ope was planned to investigate the relationships between

introversion-extraversion and the following variables:

(a) Linguistie affiliation,
(b) Religious affiliation,

(c) Sex.
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(d) Intelligence,

(e) Socio-economic status,

(f) Size of family,

(z) Parental interest im children's academic standing,
(h) Birth order.

{i) Vocational interest,

Project Two was planned to investigate the relationships between

introversion-extraversion and the following variables:

(a) Academic performance,
(b) Study habits and attitudes,

(c) Academic discipline followed,

The next chapter deals with preparations for the field work,

=== 00 === =
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CHAPTER TWO

PREPARATION FOR THE MAIN STUDY

(A) INTRODUCTION

Since the present research project involved introversion-extraversion,
study habits and vocational interest, instruments measuring these variables
needed to be chosen, In making a choice, the researcher took into account
the purpose of the instrument, the volume of research information available
on it, particularly with regard to reliability, validity (both of which will
be fully discussed in the two subsequent chapters) and the standardization °
gample, The project also required the subjects to furnish certain personal
details of a factual nature, To obtain these, the researcher prepared a

biographical inventory,

(B) BIOGRAPHICAL INVENTORY

The biographical inventory (AppendixB ) was so constructed that it
could be used both with high school and university students, It elicited

information additional to that contained in the school record cards,

(C) EYSENCK PERSONALITY INVENTORY (EPI)

(a) Nature

The EPI, like the Maudsley Personality Inventory (MPI),from which it
was developed, is an instrument to measure two major dimensions of
personality, extraversion and neuroticism or emotionality (Eysenck and

Eysenck, 1964a,p. 5), It also contains an inbuilt lie scale,

There are two parallel forms of the test (Form A and Form B), Each
form contains 24 E scale (extraversion) items, 24 N scale (neuroticism)

items and 9 L scale (lie) items, The 9 L items on each form of the
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questionnaire are adapted from the lie scale of the Minnesota Multiphasic
Personality Inventory (MMPI) and are designed to indicate whether orl

not the respondent is faking on the test, Separate E, N and L scores are
obtained from the scales, On each scale, the higher the score, the

greater the degree of the particular characteristic,

(b) Comparison Groups

Since the extraversion scores vary with sex (e.g., Hosseini et al,,
1973), age (e.g., Mehryar, 1970), education(e.g., Entwistle and Cunningham,
1968) and ethnic group (e,g., Lowe and Hildman, 1972), and in view of the
fact thaf the samples in the present research differed from the Eysenck's

samples in one or more of the foregoing variables, the norms given by

Eysenck and Eysenck (1964a)were not used in this study, Instead, group

means were used to create contrasting groups for comparisons,

Subjects scoring on and above the mean on E were classified
"extraverts” while those scoring below the mean were classified
"introvefts". Similarly, on neuroticism, those scoring on and above the

mean were classified "neurotic" (emotional) while those scoring below

the mean were classified "stable',

(¢) Reasons for Choice

Since the EPI measures the two dimensions of personality, extraversion

and neuroticism or emotionality (Eysenck and Eysenck, 1964a,p.5),the former of

which was the focus of the investigation, it was chosen for the present research,

The EPI was preferred to the MPI because it has many advantages over

the latter, The availability of two parallel forms permits retesting for

experimental purposes, The inclusion in each form of nine different items
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adapted from the lie scale of the MMPI taps one kind of test-taking attitude,
viz,, creation of a socially favourable impression, It has carefully chosen

items which minimize the correlation between extraversion and neuroticism which
Eysenck and Eysenck claim to be uncorrelated and independent dimensions of
personality (1964a,p. 13). The items are carefully worded so that even
subjects of low intelligence and/or education are able to comprehend them,

The test~retest reliability of the EPI is somewhat higher than that of the
MPI, Even after intervals of several months between test and re-test, it is
still in excess of 0,85 (p. 5). A further advantage of the EPI is that, "for

experimental studies,one form alone may be sufficient" (Eysenck and Eysenck,

1964a,p, 11), Form A was used in the present investigation,

(D) SURVEY OF STUDY HABITS AND ATTITUDES (SSHA): FORM H

(a) Nature

The SSHA measures study habits and study attitudes, It comprises one
hundred statements to each of which the subject has to respond with N
(rarely or never), S (sometimes), I (frequently or often), G (generally) or
A (almost always),as applicable to him, The SSHA comprises the following

seven scales:

1
(1) Delay avoidance (VU/DA): This indicates to what extent a pupil promptly

completes his assignments, avoids delay and is not inclined to waste time,

(2) Work methods (WM/WM): This gives an indication of a pupil's use of

effective study methods, his efficiency in doing assignments and the extent

to which he sets about his school work in the most effective way,

(3) Study habits (SG/SH): This is a!total of the scores on the VU/DA

and WM/WM scales to provide a measure of academic behaviour,

The first two letters within brackets in scales 1 to 6 are the Afrikaans

Ebbreviatinns of the respective names of the scales and the next two the
nglish,
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(4) Teacher approval (0G/TA): This provides a measure of a pupil's attitude

towards a teacher's classroom behaviour and methods,

(5) Education acceptance (AO/EA): This indicates the extent of a pupil's

acceptance of educational ideals, objectives, practices and requirements,

(6) Study attitudes (SH/SA): This is a total of the scores of 0G/TA and

AO/EA to provide a measure of the pupil's confidence in scholastic aims,

(7) Study orientation (S0): This is a combination of all the above-

mentioned aspects and provides an overall measure of a pupil's study habits

and attitudes,

High scores on the SSHA indicate favourable study habits and attitudes

while low scores indicate unfavourable study habits and attitudes,

(b) Reasons for Choice

Part of this project investigates the relationship between introversion-
extraversion and study habits and attitudes., Therefore, an instrument that
measured study habits and attitudes was needed, Since the SSHA is a
"measure for evaluating study methods, motivation for studying and certain
attitudes towards scholastic activities which are important in the classroom"

(du Teit, 1974, p. 1), it was chosen.

The du Toit version was preferred to the Brown-lioltzman American

version because the former was adapted and standardized for use in South

Africa,

(E) INTEREST QUESTIONNAIRE FOR INDIAN PUPILS (IQIP): STANDARDS 6 - 10

(a) Nature

The questionnaire consists of 210 items covering 7 main sections,
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There are 30 items to each interest section, each of which can be divided into
two subsections, The main sections are described below and, within brackets,

next to the main sections, are given the relevant subsections,

(1) Language (appreciative, expressive)

The main aspect concerns the production or use of written language,

Examples of vocations in this field are those of writer, journalist, poet.

(2) Arts (appreciative, expressive)

This area refers to activities which involve line, colour and sound,
Creativity is an important aspect, The vocations include those of artist,

sculptor, etc,

(3) Social service (personal assistance, group assistance)

This field concerns assistance to people, am important aspect of which
is contact with them in order to render service, Vocations include those

of social worker, public relations officer, etc,

(4) Science (research, nature)

This area involves applied research and cause and effect relationships

in natural and human phenomena,

(5) Mechanics (manipulation, design)

Activities related to the use of tools and equipment as in most
trades and theoretical aspects like the designing, production and repair

of machinery are included in this section,

(6) Business (trade, persuasion)

This section refers to activities concerning trade and the ownership of

business concerns, General dealer, manager and salesman are examples of

vocations in this field,
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(7) Office work (numerical, non-numercial)

Vocations in this area involve computation and correspondence

activities of both a numerical and non-numerical kind, Typical vocations

include those of correspondence clerk, accounts clerk, cashier, accountant,

registration clerk, ete,

(b) Reasons for Choice

Part of the research project investigates the relationship between
introversion-extraversion and vocational interest (choice), Therefore,
an instrument to measure vocational interest was needed, The IQIP was
chosen because it is "a reliable and valid instrument for the measurement
of the interests of Indian pupils" (HSRC, 1969, p, 1). It is also the only
vocational interest guestionnaire standardized for Indian South African

pupils,

(F) THE PILOT STUDY

A pilot study was necessary, and proved very useful, for testing the
instruments, gauging the general attitude of the subjects towards the

investigation and establishing procedures and times for the administration

of each test,

For the pilet study with high school pupils, a standard 9 class of
34 children having boys and girls from each of the three religious groups,
namely, Christians, flindus and Muslims, was chosen. For the pilot study with

university students, a group of 45 Psychology I students was tested during a

practical class,

The pilot study indicated that the EPI, SSHA and IQIP needed no

modification as they were clearly understood by the high school subjects,
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However, important information was gained with regard to the biographical
inventory as a result of which questions regarding marital status, race,

subject's religion and one enquiring whether or not:the subject was an

adopted child,were added.

Since "father's occupation" was the sole factor that was used to dichotomize
the subjects into high and low socio-economic status groups, it was absolutely
necessary to gain an accurate indication of this variable, The pilot
study indicated that there were ambiguities in this regard and, in order
to remedy this, a comprehensive write-up giving examples of occupations and
a section to indicate whether "father had his own business" or whether

"father worked for someone else'" were added,

(G) SAMPLE SELECTION

In selecting the high school sample, the researcher controlled for
sex, socio-economic status, educational level, ethnicity, adoption and
age by t{eatiug scores for males and females, and high and low socio-
economic groups separately, and by using only standard 9, Indian, non-

adopted pupils in the 15 to 18 year age group.

In conducting this investigation with high school children, the
investigator decided against using pupils from standard 8 and below
because it was felt that many of the subjects would not comprehend some
items of the tests., Since there was doubt in this regard, the choice
was between standard 9 and 10 subjects. The researcher opted for the
standard 9 group for two reasons, Firstly, at all schools there were more

standard 9 than standard 10 pupils, This meant that by using the

forner group there would be a larger number from which to choose the
final sample, Secondly, from discussions with school principals, the
author learnt that,in view of a very tight schedule with standard 10

pupils, it would be somewhat difficult to have them as subjects,




-

The literature does indicate that age (e.g., Warburton, 1968 ; Eysenck
and Eysencl:, 1969b),ethnicity (e.g., Lowe and Hildman, 1972), sex (e.g.,
Eysenck and Eysenck, 1969b),socio-economic status (e,g. Eysenck and
Eysenck, 1969b,and education (e.g., Entwistle and Cunningham, 1968) could
influence extraversion and neuroticism scores, Although no report on the
influence of adoption was traced, the preseni researcher, nevertheless,
controlled for this variable in view of the fact that it could have an

influence, and that it was very convenient to control,

Personal details contained in the pupils' school record cards
assisted the researcher to a large extent in cheosing the subjects

for testing,

Only single, non-adopted, Indian, first-year,university students were
eligible for the experiment., Firet-year students were used because of the
large numbers from which a sample could be selected, Students who were too
old, that is, 23 years and over, and students who had previously enrolled
at any uLiversitr were excluded from the sample, All students frpn the
Departments of Chemistry, English, Psychology, Engineering as well as
Bachelor of Paedagogics students from the Faculty of Education, who satisfied

the foregoing criteria were selected for the sample,

In the absence of a standardized scale for use with Indians, the socio-
economic status of all subjects was determined by the occupational level
of their fathers (or guardians), Occupational status has long been regarded
as the best single measure of socio-economic status and was successfully

used for the first time in Indian research in South Africa by Ramphal

(1960, p. 213).

In the present investigation, those pupils whose fathers (guardians)

were white-collar workers were classified into the "high" category and blue=
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collar workers into the "low' category, In the "high" category were
classified such occupations as doctor, lawyer, teacher, clerk, draughtsman,

storeman, manager, furniture salesman, motor car salesman, director of
companies, etc, In the "low" group were included such occupations as

labourer, gardener, factory worker, shop assistant, builder, driver, etec,

Further sample details will be given in the relevant chapters

which will outline specific aspects of the investigation,

(H) ADMINISTRATION OF THE INSTRUMENTS

The majority of high school subjects were tested in groups of up to
50 comfortably accommodated for psychological testing in the schools!
lecture theatres, In a few schools where there were no lecture theatres
or where a lecture theatre was not available, testing took place in the
laboratory, library or school hall, Whatever the venue, the tester ensured
that the general physical arrangement and atmosphere were, at all times,

favourable for psychological testing,

Each session began at about O8h15 - the time from O8h00, when children
normally entered the classrooms, to 08h15, being used to send the children

selected for testing from their classrooms to the testing venue.

All tests were administered by the author in the following order:

(a) Biographical Inventory; (b) EPI; (c) SSHA; (d) IQIP,

The biographical inventory was administered first because it was felt
that the factual, non-emotional nature of the questions would smoothly amd
gradually initiate the subjects into being tested, The EPI was administered
next,since, as already mentioned, it was the central instrument and the
author wanted to tap the responses while the subjects were still fresh,

The SSHA was administered next because the pilot study helped to determine

that the time available between the completion of the EPI and the morning
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school interval was sufficient for the administration of the SSHA which
takes far less time to complete than the IQIP, This was advantageous also
from the point of view that the subjects would then have the interval to

rest before taking the IQIP, the longest test in the battery,

After the completion of the biographical inventory and the EPI, the
subjects were given a five minute rest period during which time they were
allowed to stand up and/or talk to those next to them, The specific directions
for the administration of the tests were adhered to at all times, The foregoing

procedure was followed at each school,

All university students were administered only the biographical inventory
and the EPI (in that order) since it was not the intention to investigate

study habits and attitudes and vocational interests in relation to introversion-

exiraversion among them,

University students in the Departments of Engineering and Psychology
were tes?ed during their practical classes while students in the Faculty of
Education, Departments of English and Chemistry were tested during a double
lecture period, Again, the author, who also did all the testing of
university students himself, ensured that proper physical arrangements and

an atmosphere conducive to psychological testing prevailed at all times,

In Chapter Three a major property of measuring instruments that is

important to social scientists, namely, reliability, will be discussed,

- =000 =~ == -
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CHAPTER THREE

RELIABILITY OF THE INSTRUMENTS USED

Measuring instruments have at least two important porperties of interest
to social scientists, namely, reliability and validity. The literature
on these two properties of tests is vast. Therefore, only those aspects that are
of direct relevance to the present research and to the measuring instruments
used in the present study will be discussed in this and the next chapter,

respectively,

Particular attention will be given to the reliability and wvalidity of the
EP1 because of the facts that it was the central instrument of the study, its
reliability has not been established previously with an Indian South African
sample, it is not a South African test and it has not been standardized for

use in South Africa,

Attention will also be devoted to the reliability and validity of the

SSHA because it was standardized only for White South Africans,

There was no need to establish the reliability and wvalidity of the

IQIF since it is an instrument standardized for Indian pupils,

1t was hoped that an investigation of the reliability and wvalidity of
the EPI for Indian South Africans would contribute toward the growing wealth
of information on the test. In addition, if the EPI were found to be
reliable and valid for Indian South Africans, it would enable the
researcher to proceed with the project without doubts or misgivings about

the reliability and/or validity of the results.

It must be pointed out that this part of the present investigation set

out to determine the reliability and validity of only the E scale of Form A



-70-

of the EPI since E,and its relationships to a number of other variables,was
the subject of the investigation, and, only Form A was used in the present
study, However, within the overall results of the project, comments will
also be made about N and L and their relationships to a number of variables,
For this reason, the reliability and walidity studies of the N and L scales
contained in the literature will also be reported, On the other hand,
because N and L. were not the focus of the present investigation, the
researcher did not consider it necessary to determine the reliability and

validity of these scales,

(A) DEFINITION OF RELIABILITY

The term "reliability" has two closely related bhut somewhat different
connotations in psychological testing, Firstly, it refers to the extent to

which a test is internally consistent; that is, free of such internal

defects as will produce errors of measurement due to the quality of the
items rather than to the instability of performances of testees themselves,
The question here is: '"How is the test measuring at a particular time?"
Secondly, reliability refers to the extent to which an instrument yields

consistent results on testing and retesting, The question here is:

"How dependable is the test for predictive purposes?" These two aspects
of reliability are intimately related, for, if a test is not highly

reliable on any particular occasion, it can have little predictive valué

(Freeman, 1960, pp. 10 - 11),

(B) METHODS OF ESTIMATING RELIABILITY

There are two methods, in general, of expressing the consistency, or

dependability, of test results, viz,, relative reliability and absolute
reliability, The first of these refers to the ability of the test to yield

scores which place examinees in the same position relative to each other
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when a single test is administered twice to them, or when two equivalent
forms of a test are applied to all members of the group. Relative
reliability provides an index of over-all dependability of scores inm

the form of a correlation coefficient, known as a coefficient of
reliability, The second method of expressing reliability is in terms of
a statistic known as the standard error of measurement, This type is
not of relevance to the present argument and will not be described any

further,

Estimating Relative Reliability

Freeman (1963, p. 68) mentions the following methods that are used

to derive relative reliability coefficients:

(1) The same form of the test may be administered twice to the same group of

individuals (test - retest reliability),

(2) Two separate but equivalent forms of the test may be administered to the

same individuals (parallel- or alternate-form reliability),

(3) The items of a single test are subdivided into two presumably equivalent
and separately scored sets; the two sets of scores are correlated as though

they were obtained from two equivalent forms or from two testings with the

same form (split-half reliability).

When persons are tested and retested a number of times, they may
undergo some change as a result of repeated measurements, e,g., by way of
practice effects, improvement in the skill of taking tests, and in the
"set" or attitude toward a test, In estimating reliability, therefore, it
is necessary to limit the number of times an individual is tested with the
same device, Hence, instead of frequent retesting of the same PErSONnS,
dependable results for a given psychological instrument are obtained by

increasing the number of persons tested rather than by increasing the
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number of measures of each person, Therefore, the techniques mentioned above

are used only once or twice with the same individuals,

Administering the same test twice has many limitations, It is held
by some investigators that there is recall of answers to specific items of
a test when the identical test form is given a second time, However,
other investigators claim that although there can be some recall, it is
unlikely that this possibility will be an important consideration, for the
number of items in any given test is too large for the retention of many
(Freeman, 1960, p., 13). Practice will probably produce varying amounts of
improvement in the retest scores of different individwals, The nature of
the test itself may also change with repetition. This is especially true
of problems invelving reasoning or ingenuity, Once the subject has
grasped the principle inveolved in the problem, or once he has worked out
a solution, he can reproduce the correct response in the future without
going through the intervening steps., Only tests that are not appreciably
affected by repetition lend themselves to the retest technique. A number of
sensory aiscrimination and motor tests would fall into this category, For
the large majority of psychological tests, however, the retest technique

is inappropriate (Anastasi, 1968, p. 80),

Alternate-form reliability also has certain limitations, Administering
two equivalent tests is more time consuming than administering a single

one, The two forms might vary somewhat in content, thus underestimating

reliability of either form,

If the behaviour functions under consideration are subject to a large

practice effect, the use of alternate forms will reduce, but net eliminate,
such an effect, If all subjects were to show the same improvement with

repetition, the correlation between their scores would remain unaffected,
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since adding a constant amount to each score does not alter the correlation
coefficient, It is much more likely, however, that individuals will differ
in amount of improvement, owing to the extent of previous practice with
similar material, motivation in taking the test, and other factors, Under
these conditions, the practice effect represents a source of variance that
will tend to reduce the correlation between the two test forms, If the

practice effect is small, reduction will be negligible,

Another related gquestion is the degree to which the nature of the
test will change with repetition, In certain types of ingenuity problems,
for example, any item involving the same principle can be readily solwved
by most subjects once they have worked out a solution to the first, In
such a case, changing the specific content of the items in the second
form would not suffice to eliminate this carry-over from the first form,
It must also be added that alternate forms are unavailable for many
tests, because of the practical difficulties of constructing comparable

forms (Anastasi, 1968, pp. 81 - 82),

The split-half method provides, essentially, a measure of the test's
internal consistency. It is a useful first check on the suitability of a test
and could save unnecessary labour that might be expended on using an
unreliable device, The method tells if the test is a reliable representation
of an individual's traits at a given time, It does not describe completely
the reliahility of a test which is to be used periodically for predictive

purposes, For periodic and predictive testing, the test-retest method of

establishing reliability is better (Freeman, 1960, pp, 13 - 14).

The split-half method of determining reliability may yield a coefficient

of correlation that is too high, In calculating reliability, an assumption

is that the operations of chance factors are uncorrelated and hence will

cancel out one another, But, in using the split-half method, both obtained
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measures are determined at the same gitting and any chance fluctuations
due to temporary conditions within testees and to conditions in the
external situation will operate in the same direction and thus yield a
somewhat higher correlation coefficient than might be found by other

methods,

When computing split=-half reliability the subdivision is usually
made by taking the odd-numbered items as one part of the test and the
even-numbered items as the other, The score is then found for each
person, for each of the subdivisions after which the correlation is
computed, However, this coefficient is an underestimate of the reliability
of the whole test because longer tests tend to be more reliable than
shorter ones and, by the split-half method, two halfflength tests have been
correlated, A correction formula, known as the Spearman-Brown formula,
is used to estimate what the reliability of the whole test would be,

It is nr

r =
n

1+ (n=1)r
where e is the estimated coefficient of reliability of the whole test, r
is the obtained coefficient of reliability between parts of the divided

test and n is the number of times the test is lengthened or shortened,

In the method of odd-even reliability, n = 2, since the original test has

been divided into two equal parts.
(C) FACTORS AFFECTING RELIABILITY

Lyman (1963, pp., 34 - 36) lists the following factors that affect
reliability:

(a) Length of the Test

The longer the test, the more reliable it will be - provided other
factors are held constant, for example, that the group tested is the same,

that the new items are as good as those on the shorter test and that the

test does not hecome so long that fatigue sets in,
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(b) Homogeneity/Heterogeneity

Other things equal, higher reliability coefficients will be found for

groups which vary more in ability, i.e,,for heterogenous groups,

(c) Time Interval

When two testings are involved the reliability coefficient is higher
when the time interval between the two testings is shert, This is why IQ's

change most when there is a long period of time between testings.

(d) Testing Conditions

Irregular testing conditions tend to lower reliability coefficients,
€.Esy failure to follow directions for giving the test, unfavourable

physical conditions, illness, change in motivation, etc,

(D) '[HE RELIABILITY COF THE INSTRUMENTS USED IN THE PRESENT RESEARCH

(a) Survey of Study Habits and Attitudes (SSHA) (Adapted and Standardized for

1
use in South Africa)

Du Toit (1974) tested 2790 Afrikaans-speaking and English-speaking boys
and girls from standards 6 to 10 and obtained the following split-half

reliabilities for the four primary scales of the SSHA:

VU/DA (Delay avoidance) : 0,833
WM/WM (Work methods) : 0,835
0G/TA (Teacher approval) : 0,873
AO/EA (Education acceptance) : 0,805

Using a sample of 229 boys and 223 girls, of whom 210 were English speaking
and 242 Afrikaans speaking, du Toit (1974) obtained test-retest reliabilities,
after a fourteen-day interval,ranging from 0,811 for girls on the WM/WM scale,
to 0,900 for boys on the SG/SH (Study Habits) scale. On the SO (Study

Orientation) scale,he obtained a test-retest reliability coefficient of

American studies have not been reviewed

b here becaus
been made in the South African S5a1iA e of changes that have
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0,923 for boys, 0,901 for girls, 0,914 for Afrikaans-speaking pupils, and

0,914 for English-speaking pupils, In all cases the test-retest

interval was 14 days,

From the above-mentioned data, du Toit (1974, p. 10) concluded that the
SSHA was a very reliable instrument, A survey of the literature from 1974 to
date indicated that no subsequent literature on the reliability of the SSHA

was available,

(1) The Test-Retest Reliability of the SSHA with Indian Subjects

Since the test-reteat method of establishing reliability offers the great-
est degree of control over extraneous factors that may otherwise contaminate
the results (Black and Champion, 1976), this method was chosen to

determine the reliability of the S5iA,

Fifty three Indian standard 9 high school girls (mean age = 16,495 years)
and 57 standard 9 high school boys (mean age = 16,456 years) from the Burnwood

State Hié';h School in Durban were administered the SSHA twice, The interval

between test and retest was 15 days.

Mean scores and standard deviations were calcunlated separately for the
boys and girls for each of the 7 scales of the SSHA, Reliability coefficients
(Pearson rffl were then computed for each of the scales separately for boys

and girls and then for the sexes combined, The results are presented in the

table below,

Pearson r was calculated by the following formula:

r NZXY e {_Zx ) (E Y) (Downie and

S Heath, 1974, Formula

i JINEXE-EX* INEY* = (B V)% ] 7.5, p. 92)
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TABLE I

MEAN SCALE SCORES, STANDARD DEVIATIONS AND TEST-RETEST RELIABILITY COEFFICIENTS

OF THE SSHA WITH INDIAN SUBJECTS

First Testing Second Testing
Scale | Sex Number Mean S.D, Mean S.D, r
of
Subjects

VU/DA | Boys 57 16,702 8,555 18,316 | 10,388 0,850
WM/WM | Boys 57 19,649 7,902 18,842 9,564 0,827
EG/SH Boys ' 57 36,351 | 14,556 37,158 | 18,581 0,861
0G/TA | Boys 57 19,158 9,575 18,368 | 10,716 0,835
AO/EA | Boys 57 22,386 8,687 22,053 9,465 0,884
SH/SA | Boys 57 41,544 | 16,490 40,421 | 18,941 0,882
SO Boys 57 77,895 | 28,701 77,579 | 34,565 0,900
VU/DA | Girls 53 19,660 7,943 19,019 9,279 0,860
WM/ WM Girls 53 22,000 7,758 21,623 8,949 0,868
SG/SH | Girls 53 41,660 | 14,127 | 40,642 | 17,058 | 0,893
0G/TA | Girls 53 22,887 9,102 23,189 | 10,349 0,906
AO/EA | Girls 53 23,604 7,370 23,434 7,634 0,856
SH/SA | Girls 53 46,491 | 15,093 46,623 | 16,509 0,890
S0 Girls 53 88,151 | 26,077 87,264 | 30,133 0,911
VU/DA | Boys and Girls 110 18,127 8,397 18,654 | 9,875 | 0,846
WM/WM | Boys and Girls 110 20,782 7,920 20,182 9,376 0,849
SG/SH | Boys and Girls 110 38,909 | 14,594 38,836 | 17,948 0,874
|0G/TA | Boys and Girls 110 82,836 | 27,942 82,245 | 32,865 0,906
AO/EA | Boys and Girls 110 20,954 9,534 20,691 | 10,812 0,873
SH/SA | Boys and Girls 110 22,973 8,102 22,718 8,659 0,874
S0 Boys and Girls 110 43,927 | 16,024 43,409 | 18,078 0,888
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In general, the reliability coefficients presented in the table above
are high (all significant beyond the 0,001 confidence level) and compare
very favourably with those obtained by du Toit (1974)., Therefore, the
reliability coefficients obtained in the present study indicated that the
SSHA was a reliable instrument for use with Indian South African standard

9 pupils in the 15-18 age range.

{(b) Interest Questionnaire for Indian Pupils (IQIP) in Standards 6 = 10

The manmal for the IQIF gives standard error of measurement fipgures
and internal consistency coefficients calculated by use of the Kuder-
Richardson Formula 20 (HSRC, 1969), Apart from educational standard, the
manual does not give any other details of the sample on which these

fipures were obtained,

K=il 20 coefficients range from 0,816 for social service in standard
6,to 0,973 for mechanics in standard 10, For the standard error of
measurement the range is from 1,763 for mechanics in standard 10,to

2,529 for social service in standard 6,

The correlation coefficients and standard errors of measurement
for the seven sections covering the main categories of interest are
given below for standard 9 pupils (HSKC, 1969, p, 6), The standard 9 figures

are given here because the sample of the present project was drawn from

standard 9 pupils,



70—

TABLE IT

RELIABILITY COEFFICIENTS AND STANDARD ERRORS OF MEASUREMENT OF STANDARD

S INDIAN PUPILS ON THE IQIP

Section K=R 20 Reliability Standard Error of
Coefficient Measurement
1 : Language 0,948 2,153
2 : Arts 0,928 2,287
3 : Social Service 0,885 2,331
4 : Science 0,905 2,368
5 : Mechanics 0,968 1,784
6 : Business 0,906 2,025
7 :+ Office Work 0,908 2,212

In order to determine the reliability of the IQIP, Oosthuizen (1973)
administered the test to a general group of 562 standard 7 and 557 standard
8 pupils from Natal and Transvaal, The test was also administered to 54
standard 7 and 21 standard 8 pupils studying building and 74 standard 7
and 45 standard 8 pupils studying electronics (electrical group) and
mechanics, There were two further groups: 24 standard 7 pupils following
a technical course and 26 standard 7 pupils in a commercial course, Apart

from the pupils in the general group, the pupils in all the other groups

were from a technical college,

Oosthuizen found that, for standard 7 pupils,the K-R 21 index ranged
from 0,878 for business to 0,961 for mechanics in the general group, from
0,758 for office work to 0,946 for business in the building group, and

from 0,880 for arts to 0,918 for language in the electrical group, For



standard 8 pupils, the K-R 21 index ranged from 0,873 for social service
to 0,966 for mechanics in the general group, from 0,884 for office work
to 0,942 for language in the building group,and from 0,873 for mechanics

to 0,952 for language in the electrical group.

Oosthuizen noted that the reliability indices were generally
high and they were higher for the general groups than for the

selected groups,

A survey of the literature from 1969 to the present indicated that

there was no other report on the reliability of the IQIP,

(¢) Eysenck Personality Inventory (EPI)

Test-retest reliability coefficients for the EPI have been reported by
Eysenck and Eysenck (1964a,p. 11) for two groups of normal English subjects
who have not been identified by age, sex, socio-economic status
ete, There were 92 subjects in one group and 72 subjects in the other,

The test:ratest interval was approximately 1 year for the former and 9
months for the latter, For the group of 92 subjecis,the investigators
obtained test-retest coefficients for the E scale of 0,82 on Form A,

0,85 on Form B, and 0,88 on the total test. The corresponding figures

for N were 0,84, 0,81 and 0,84, respectively, For the group with 72
subjects,the investigators obtained test-retest coefficients for E of

0,97 on Form A, 0,80 on Form B and 0,94 on the total test, The corresponding

figures for N were 0,88, 0,91 and 0,92, respectively,

Referring to the above-mentioned results, the authors commented:
"Considering the long time that elapsed between test and retest, this is

encouragingly high" (Eysenck and Eysenck, 1964a,p. 11),
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Eysenck and Eysenck (1964a,p. 10) have also given separate test-
retest reliability coefficients for the L scale on an unidentified group of
50 subjects with no information on the duration of the test-retest interwval,
The reliability coefficients obtained from this group of 50 subjects were
0,81 for the total L scale (L scales of Form A and Form B combined),

0,78 for the L scale of Form A and 0,74 for the L scale of Form B,

Eysenck and Eysenck (1964a,p, 11) have also provided nplit-half1
reliabilities, i,e, ,Form A scores correlated with Form B scores, and
reliabilities for the whole scales for 1655 normals, 210 neurotics and 90
psychotics., They obtained split-half reliability coefficients on the E
scale of 0,757 for the normals, 0,750 for the neurotics and 0,741 for the
psychotics, On the N scale they obtained split=half reliability coefficients
of 0,811 for normals, 0,873 for neurotics and 0,906 for psychotics. Using
the Spearman-Brown prophecy formula they obtained (i) E scale (Form A +
Form B) reliabilities of 0,862 for normals, 0,857 for neurotics and 0,851 for
psychotics, and (ii) N scale (Form A + Form B) reliabilities of 0,896 for

normals, 0,932 for neurotics and 0,951 for psychotics,

Salas and Richardson (1968) used a sample of 371 twenty-year-old
Australian National Servicemen., Approximately half, selected at random,
completed Form A first, the remainder completed Form B first, The
investigators reported that the correlation between the Form A and Form B
E scale scores for the group was 0,71; between the two sets of N scale
scores it was 0,79 (p. 12). These results were comparable with the split-

half reliabilities reported by Eysenck and Eysenck (1964a,p, 11),

Lunghi and Ryle (1969) administered the EPI to the 1964 undergraduate
intake at Sussex University (n = 551) during the first week of that academic
year and retesting was carried out two years later on two sub-samples of

this original population, One sample (n = 44) consisted of those who had

1,
They used Form A scores to represent one half of the test and Form B

2cores to represent the other |
Neplit-talt geliability”, er half and they called the procedure
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become psychiatric patients (defined as any student consulting with a
psychological problem warranting at least four treatment sessions at the
University Health Centre, or admission to a hospital) during the two-year
period, The other sample comprised 37 students who did not become psychiatric

patients,

An identical test-retest study was conducted on a sample (n = 31)
of non-patients drawn from the 1965 intake, This sample was matched, as far

as possible,with the 1964 sample, for initial N and E scores,

For the 1964 non-patient group (n = 3?},Lunghi and Ryle obtained E and
N scale correlation coefficients of 0,66 and 0,54, respectively, while the
corresponding figures for the 1964 patient group (n = 44) were 0,59 and
0,48, respectively. For the non-patient 1965 group (n = 31), the obtained
E and N scale correlation coefficients were 0,67 and 0,61, respectively

(p. 1201),

Thege reliability coefficients are obviously far lower than those
presented by Eysenck and Eysenck (1964a)and by Salas and Richardson (1968),
The stability coefficients of Lunghi and Ryle (1969) may have been reduced
by the fact that the test-retest interval was two years during which time

there most likely would have occurred function fluctuation in the traits being

measured,

Mehryar (1970) investigated the reliability of Form A of a verbatim Persian
transiation of the EPI by caleculating the correlation coefficient between
the first and second half of the test for a group of 100 students (50 males,
50 females) randomly chosen from 150 Pahlavi University students who volunteered

for the experiment., Reliability coefficients corrected by the Spearman-Brown

formula were 0,70, 0,80 and 0,50 for the E, N and L scales,respectively
(p. 260),
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Farley (1971) twice administered Form A of the EPI to 40 male and
40 female American university students with four weeks intervening
between test administrations, He found no significant mean shifts from

the first to the second testing on the E, N, and L scales for both sexes.

The test-retest stability ccefficients for the 40 male university
students was 0,78 for E and 0,78 for N, while, for the 40 female
students, they were 0,87 for E and 0,87 for N (p, 365)., These figures
are high and in most cases higher than the alternate form reliabilities
obtained by Eysenck and Eysenck (1964a,and by Salas and Richardson (1968),
Farley (1971) reported stability coefficients for the L scale of 0,50 and

0,74 for males and females, respectively (p. 366),

Farley's study suggested that the reliability coefficients for the EPI
are generally as high as can be expected for personality inventories,

except, perhaps, where the L scale is concerned,

Orpen (1972) administered the EPI to a group of 90 White Afrikaans-
speaking final-year high school boys and girls (mean age = 17,2 years).
Hle obtained a split-half reliability coefficient of 0,74 on the N scale

and 0,67 on the E scale (p. 246).

Thakur and Thakur (1973) administered Forms A and B of the EPI twice
to 35 male and 35 female Indian university students in India. Their age
range was 16-19 years with a mean of 16,94 years, There was a six-week

interval between testing and retesting,

For the 35 male students,on Form A of the EPI, Thakur and Thakur obtained
test-retest reliability coefflicients of 0,83 for E, 0,82 for N and 0,68 for L;
on Form B the corresponding figures were 0,81, 0,82 and 0,60, respectively,
Alternate-forms reliability coefficients were 0,78 for E, 0,80 for N and

0,59 for L (p. 373).
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For the 35 female students on Form A of the EPI, they obtained test =
retest coefficients of 0,89 for E, 0,89 for N and 0,72 for Lj; on Form B
the corresponding figures were 0,52, 0,91 and 0,70, respectively. Alternate-
forms reliability coefficients were 0,76 for E, 0,78 for N and 0,56 for

L (p. 373).

These figures indicated that test-retest and alternate forms reliabilities
were high in the case of Indian subjects, The data also confirmed
the observations of Farley (1971) that "alternate-forms reliability
coefficients for E are generally lower than those for N, suggesting
that alternate forms A and B may be somewhat more equivalent for N than for

E" (p, 366},

It may also be noted that the coefficients of test - retest reliability
were higher than those for alternate-forms, As far as the L scale yag
concerned, stability coefficients ranged between 0,60 and 0,72 for both
forms and for both sexes, Alternate-forms reliability coefficients for

males and females obtained on the L scale were 0,59 and 0,56, respectively

(p. 373).

In view of the relatively high reliability coefficients obtained in
the measurement of introversion-extraversion and neuroticism, Thakur and

Thakur concluded that the EPI was suitable for personality assessment among

Indians in India (p, 374),

lloness and Kline (1974) administered the EPI to 103 male (mean age=18
yearsj S,0,=1,5) and 66 female (mean age=17 years; 5.D,=0,50) Ugandan
students attending two rural co-educational boarding schools in the

Uuganda District, The tests were readministered three-and-half to four

months later to determine test = retest reliability,



They reported a coefficient of 0,485 for E and 0,635 for N (with
n = 55), No reason was given for using the scores of only 55 of the
original 169 subjects, Separate figures for each sex group were
not given and the test-retest reliability coefficients obtained by Honess

and Kline were lower than desirable,

The foregoing review of the more significant findings on the
reliability of the EPI c¢learly reveals that the results are equivocal,
some researchers reported satisfactory test-retest reliahility coefficients
(Eysenck and Eysenck, 1964a; Farley, 19713 Thakur and Thakur, 1973)
while others hiave chtained unsatisfactory figpures (Lunghi and Ryle,
1969; Honess and Kline, 1974), Further, in every study reviewed, where
both test-retest and parallel-form reliabilities were tested, the
former gave higher correlation coefficients, On this issue Salas and
Hichardson (1968, p, 11) have commented: "Comparisons indicated that
the disparate trends evident between the results from Forms A and B
in the English dgta were echoed in the Australian (and Indian) results

to a depgree which suggests that the two forms, whilst comparable,are

not parallel,

"In consequence, the claim made by the constructors of the EPI,
that the existence of '.., two parallel forms (makes) possible
retesting after experimental treatment ,..' (Eysenck and Eysenck,

19642,p, 5), must be treated with considerable reserve',



In view of the foregoing conclusions from previous studies and
the claim by Black and Champion (1976) that the test-retest method offers
the rreatest degree of control over extraneous factors that would otherwise
operate to contaminate the measure (p, 242), the present researcher decided
to usze only one form of the EPI as recommended by Eysenck and Eysenck
(1964a,p., 11) and Salas and Richardson (1968 p, 12), and the test-
retest method to establish its reliability for his sample of standard

9 high school pupils,

(1) The Test-Retest lleliability of Form A of the EPI with Indian Subjects

seventy two Indian standard 9 high school zirls (mean age=16,928 years;
5,0.=0,539) and 70 standard 9 high school boys (mean age =17,296 years;
5,0,=0,649) from 8 high schools in the greater Durban area were
administered Form A of the EFI twice, The average period hetween test
and retest was 72 days for both boys and girls, The tahle below

provides further details,
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TAELE 111

COMPOSITION OF THE SAMPLE OF INDIAN STANDARD 9 PUPILS AND TEST-RETEST INTERVALS

DURING RELIABILITY STUDY OF THE EPI

High School Interval Between| Number of Boys | Number of Girls
Test and Retest
(Days)
Reservoir Hills 109 11 11
Fouthlands 57 14 10
Apollo 52 12 10
Burnwood 57 5 9
|Centenary 112 5 10
Chatsworth 41 B 11
GGandhi-Desai 93 12 7
Isipingo 41 3 4

Mean scores and standard deviations were calculated separately for boys
and girls for the three scales of the EPI, Reliability coefficients (Pearson r)
were then computed for each of the scales for boys and girls separately and

then for the sexes combined, The results are given in the table below:
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TABLE IV

MEAN SCALE SCORES, STANDARD DEVIATIONS AND TEST-RETEST RELIABILITY

COEFFICIENTS OF THE EPI WITH INDIAN SUBJECTS (TOTAL GROUP) (INCLUDING

1
L SCORES OF 5 AND ABOVE)

First Testing

Second Testing

Scal% Sex Number Mean S.D. Mean S.D. r
of
Subjects

E Boys 70 13,700 | 3,922 | 13,114 3,604 0,718
N Boys 70 10,500 | 5,229 | 11,086 4,774 0,843
L Boys 70 3,557 | 2,129 3,657 1,804 0,779
E Girls 72 12,625 | 4,033 | 13,417 3,781 0,814
N Girls 72 12,708 | 4,395 | 13,000 4,017 0,772
L Girls 72 3,681 1,640 3,542 1,724 0,715
E Boys and

Girls 142 13,155 | 4,015 | 13,268 3,633 0,755
N Boys and

Girls 142 11,620 | 4,986 | 12,056 4,509 0,822
L Boys and

Girls 142 3,620 | 1,898 3,599 1,765 0,745

After establishing that all the r values given above were significant

beyond the 0,001 confidence level, the high lie scorers (5 and above) were

excluded and then reliability coefficients were re-calculated, These results

are given in Table V below,

Eysenck and Eysenck have this to say about the L score:

"No absolute

guidance can be given for its use, as different groups differ from each
other, but in general it may be said that there is considerable evidence to
show that a score of 10 or above on the scale shows that "faking good" is

=

likely to have occurred, and that the E and particularly the N scores should

be regarded with considerable scepticism,

If only scale A or B is employed,

an L score of 4 or 5 would be considered to constitute the cutting point
where inventory answers ceased to Le acceptable" (1964e,p, 14), In the
present project only Form A was used,
relatively small number of subjects was involved, an L score of 5, and
whenever a relatively large number of subjects was involved, an L score of

4, was used as the cutting point where inventory answere ronc~d +-

Throughout this report, when a

il
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TABLE V

MEAN SCALE SCORES,; STANDARD DEVIATIONS AND TEST-HETEST RELIABILITY COEFFICIENTS

OF THE EPI WITH INDIAN SUBJECTS (SELECTED GROUP) (EXCLUDING I. SCORES OF

5 AND ABOVE)
First Testing Second Testing
Scale Sex Eumher uq Mean 5.0, Mean 5.0, r1
Subjects
E Boys 40 14,025 4,150 13,550 1 3,866 | 0,816
N Boys 40 12,700 | 5,066 12,950 | 4,171 | 0,861
L Boys 40 2,100 1,261 2,450 1,182 | 0,423
E Girls 40 13,050 | 4,105 14,325 | 3,888 | 0,842
N Girls 40 12,500 4,062 13,400 3,618 | 0,735
L Girls 40 2,725 1,049 2,200 1,030 | 0,533
L Boys and Girls 80 13,538 4,156 | 13,938 3,897 | 0,807
N Doys and Girls 80 12,575 4,623 | 13,062 4,069 | 0,802
L _ Boys and Girls BO 2,412 1,201 2,350 1,108 | 0,427

On an average, the reliability coefficients contained in Tables IV and V

compare favourably with those obtained in most of the other studies that

have been reviewed earlier and in which the investigators claim a high

degree of reliability.

report slightly higher coefficients,

test-retest interval was considerably shorter than in the current study,

In this regard, Freeman says:

will result in lowering the reliability coefficient;

is in part a function of time"

studies to substantiate the point,

(1963, p. 70).

" .. longer intervals between repeated tests
that is, reliability

He quotes a number of

It must be pointed out that some of the investigaters

This may be due to the fact that their

1 g
The reliability coefficients of the B and N scales for the boys, girls and
boys and girls combined are significant beyond the 0,001 level,

about the significance levels of the L scale for each of the groups are
made on p, 70,

Comments
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While Freeman (p. 69) suggests that the first and second testings should
take place within a week or two, in order to minimize the possible influences
of intervening factors of developmental and chance changes, he also points
out that some psychologists hold that the brief interval of a week or two
does not sufficiently reduce the possible effects of recall, The view of
Black and Champion (1976 p. 242), that a test-retest interval of two to
four weeks is considered reasonable to counteract partially the problem of
subjects recalling how they responded to the measuring instrument originally,
seems to be the happy medium between Freeman's suggestion and the criticism
of other psychologists mentioned by Freeman, The average time interval in
the current study exceeded ten weeks so as to adequately cope with the

problem of recall,

Coefficients for E and N presented in Table IV compare very favourably
with those presented in Table V, However, the coefficients for L reflected
in Table V are much smaller than the coefficients for L reflected in Table IV,
Runyon and Haber explain this phenomenon when they point out that a "situation
giving rise to spuriously low correlation coefficients results from
restricting the range of values of one of the variables" (1976, p., 133).
In this case, the range of L scores was restricted by the fact that high
lie scorers were excluded. In spite of the reduced coefficients for L,
they were highly significant beyond the 0,001 level for girls,and boys and
girls combined, and beyond the 0,01 level for boys, In Guilford's terminology,
the coefficients for L still reflect a "moderate correlation" and a

"substantial relationship" (1950, p. 165),

The reliability coefficients obtained in the current study indicated
that the EPI is a reliable instrument for use with Indian South African

standard 9 pupils in the 15-18 year age range.
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(E) CONCLUSION

The review of literature relating to the SSHA (du Toit, 1974) and the
EPI (Eysenck and Eysenck, 1964a;5alas and Richardson, 1968; Lunghi and
Ryle, 1969; Mehryar, 1970; Farley, 1971; Orpen, 1972; Thakur and Thakur,
1973; Honess and Kline, 1974) sugpests that these instruments are reliable
for the populations on which they were administered, In view of the fact
that the subjects in the current project were Indian South Africans and no
previous reliability studies of these instruments had been conducted on
this group, the researcher conducted his own studies, The results indicated
that the SS5HA and EPI are reliable psychological instruments that would be
useful in measuring some of the chosen research psychological characteristics

among Indian subjects,

The IQIP is designed for, and was standardized on, an Indian South
African sample. The figures given by the HSRC and Oosthuizen (1973)
indicate that this test is reliable and this was accepted by the current

researcher without further ado.

In Chapter Four the other major property of a measuring instrument

important to social scientists, namely, validity, will be discussed,

----ﬂ.ﬂﬂ-—p-.-
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CHAPTER FOUR

VALIDITY OF THE INSTRUMENTS USED

(A) DEFINITION OF VALIDITY

An index of validity shows the degree to which a test measures what it
purports to measure, when compared with accepted criteria (Selltiz et al,,
1959; HSRC, 1969, p. 7; Freeman, 1963, p, 88), The problem here is to
select an appropriate outside criterion (which may be an already

established test) against which to measure the validity of the test in hand.

(B) FORMS OF VALIDITY

In the Monograph of the American Psychological Association (APA, 1966)
and the Standards for Educational and Psychological Tests (APA, 1974), the many
types of validity have been reduced to three general forms, namely, content,

criterion-related and construct validity,

The following discussion of the different kinds of validity follows

the outline given by the American Psychological Association (1974),.

(a) Content Validity

Content validity refers to whether a test covers a representative
sample of the behaviour domain being measured (Anastasi, 1976, p, 134),
It is a non-statistical technique and is also known as logical validity,

course validity or textbook validity (Lyman 1963, p, 27).

By this approach the test content is examined in detail, e.g,, an
aptitude test may be checked to see whether each item covers an important
skill related to a particular training programme, Content validity is

most important in aptitude and achievement testing,
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The American Psychological Association (1974) lists face validity as
a type of content validity. It refers to whether test items appear to
measure that which the author of the test desires to measure, It is a

non-statistical concept, Freeman (1960, p. 31) indicates that the term

"yalidity" in this instance is hardly warranted, for the test items have

not been objectively analyzed for validity., When this method of establishing
validity is employed, the author and those using the test simply assert in
effect that the content of the test appears to be appropriate for the

purpose in hand, Face validity is used most often with personality inventories,
certain projective tests, e,g., the Szondi, and some methods used in the
selection of industrial personnel, By itself it is an unsatisfactory

approach to validity and should not be resorted to unless an objective

approach is not possible,

(b) Criterion-llelated Validity

Criterion-related validity indicates the effectiveness of a test in
predicting an individual's behaviour in specified situations, For this
purpose, performance on the test is checked against a criterion, i.e,, a
direct and independent measure of that which the test is designed to

predict,

The American Psychological Association (1974) mentions two types
of criterion-related validity, viz., (1) concurrent and predictive validity

and (2} synthetic validity, both of which will be described below,

(1) Concurrent and Predictive Validity

The criterion measure apainst which test scores are validated may bhe
obtained at approximately the same time as the test scores (concurrent validity)
or after a stated interval (predictive validity). The American Psychological
- Association (1574), differentiated between concurrent and predictive validity

on the hasis of these time relations between criterion and test, However,
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Anastasi (1976, p. 141) indicated that the logical distinction between
predictive and concurrent validity was based, not on time, but on the
ohjectives of testing, Concurrent validity is relevant to tests employed
for diagnosis of existing status, rather than prediction of future outcomes,
The difference can be illustrated by asking: "Is Smith neurotic?"
(concurrent validity) and "Is Smith likely to become neurotic?"

(predictive validity).

(2) Synthetic Validity

The evaluation of a test or combination of tests for effectiveness
in predicting a complex criterion, such as success at a given job,
necessitates the conducting of a separate validation study in each local
situation and repeating it at frequent intervals, This is a desirable
procedure but in many situations it is not feasible because of almost

insurmountahble practical obhstables,

In order to resolve such a problem, increasing interest has been
shown in-a technique known as synthetic validity, First introduced by
Lawshe (1952), the concept of synthetic validity has been defined by
Balma (1959, p. 395) as "the inferring of validity in a specific situation
from systematic analysis of job elements, a determination of test

validity for these elements, and a combination of elemental validities

into a whole",

(e) Construct Validity

The construct validity of a test is the extent to which the test
may be said to measure a theoretical construct or trait., Illustrations

of specific techniques snitable for construct validation are considered

bel ow,



(1) Developmental Changes

Since abilities are expected to increase with age during childhood, it is
argued that test scores should likewise show such an increase, if the test is

valid,

(2) Correlations with Other Tests

Correlations between a new test and similar earlier tests are sometimes
cited as evidence that the new test measures approximately the same general
area of behaviour as other tests designated by the same name, such as

"intelligence tests'" or ''mechanical aptitude tests',

(3) Factor Analysis

Of particular relevance to construct validity is factor analysis, a
statistical procedure for the identification of psychological traits, A
major purpose of factor analysis is to simplify the description of behaviour
by reducing the number of categories from an initial multiplicity of test

variables to a few common factors or traits,

(4) Internal Consistency

The essential characteristic of this method is that the criterion is
the total score of the test itself, Sometimes extreme groups are selected
on the basis of the total test score, The performance of the upper
criterion group on each test item is then compared with that of the lower
criterion group. Items that fail to show a significantly gréater-proportion
of "passes'" in the upper, than in the lower, criterion group are considered

invalid, and are either eliminated or revised,

Another application of the criterion of internal consistency involves

the correlation of subtest scores with total score,
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(5) Effect of Experimental Variables on Test Scores

A further source of data for construct wvalidation is provided by
experiments on the effect of selected variables on test scores, In checking
the wvalidity of a criterion-referenced test for use in an individualized
programme, for example, one approach is through a comparison of pre-test
and post-test scores, The rationale of such a test calls for low scores on
the pre-test and high scores on the post-test, For example, whether pitch
discrimination as measured by a particular test is, or is not, susceptible
to practice, for instance, can be checked by administering the test to the
same subjects before and after a period of intensive practice, A test
designed to measure anxiety-proneness can be administered to subjects
who are subsequently put through a situation designed to arouse anxiety,
such as taking an examination under distracting and stressful conditions,
The initial anxiety test scores can then be correlated with physiological
and other indices of anxiety expression before and after the examination,

A different hypothesis regarding an anxiety test could be evaluated by
administering the test before and after an anxiety=-arousing experience and
seeinpg whether test scores rise sipnificantly on the re-=test, Positive
findings from such an experiment would indicate that the test scores
reflect current anxiety levels, In a similar way, experiments can be

designed to test any other hypothesis regarding the trait measured by a

civen test,

Another approach to construct validation is to check individual
items in the test (Popham, 1971), 1Ideally, the largest proportion of
examinees should fail an item on the pre-test and pass it on the post=-
test, Items that are commonly failed on both tests are too difficult,

and those passed on hoth tests too easy, for the purposes of such a test,
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If a sizeable proportion of examinees passes an item on the pre-test and
fails it on the post-test, there is something obviously wrong with the

item, or the instruction, or both,

{6) Convergent and Discriminant Validation

Campbell (1960) points out that in order to demonstrate construct
validity, it must be shown that not only does the test correlate highly
with other variables with which it should theoretically correlate, but also
that it does not correlate significantly with variables from whieh it
should differ, Campbell and Fiske (1959) describe the former process as

convergent validation and the latter as discriminant validation,

(C) CRITERIA COMMONLY USED TO VALIDATE TESTS

(a) Intelligence Tests

In constructing intelligence tests, a common practice is to use some
or all of the following criteria: scholastic marks, teachers! judgements
of indi%idua]a' abilities, cumulative scholastic averages over a period of
years, number of school grades completed, chronological age, established

tests and known groups,

(b) Aptitude Tests

The principal criteria in standardizing tests of specific aptitudes
(e.g., mechanical, musical) are marks in training courses, differentiation

of known groups possessing the aptitude in varying degrees and actual

performance on the job,

(c) Selection Tests for Specified Jobs

In personnel work,in business and industry, where specialized tests

are used to select individuals for specifie jobs, it is essential to use
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actual production records or performance ratings as criteria of test

validity,

(d) Educational Achievement Tests

Tests of educational achievement are validated against school marks

and teachers' ratings., Frequently, also, the criterion is "content validity'.

(e) Personality Tests

Tests of personality traits present an especially difficult problem in
validation, Often the author of the test uses '"face validity", Whenever
an author bases his test upon his own analysis of what is to be evaluated
or measured, without reference to prescribed content, as in textbooks, or
without subjecting his device to comparison with other external standards, he
is using "face validity" as his criterion, At times, the traits presumably
being measured by a particular test of personality have been included only by
fiat, The sounder tests in this category, however, are validated against
actual bghaviour of the subjects and against clinical diagnoses, But,
even these criteria present difficulties because they are themselves
affected to an appreciable degree by the subjective judgements of the

persons making the evaluations of behaviour or the clinical diagnoses,

(P)  THE VALIDITY OF THE INSTRUMENTS USED IN THE PRESENT RESEARCH

(a) Survey of Study Habits and Attitudes (SSHA)1

Du Toit (1974) claimed that the SSHA had predictive validity with

regard to academic achievement,

In order to establish the relationship between school achievement
and S5SiiA scores, du Toit tested 2631 pupils from standards 6 - 10, The
correlations between school achievement and scores in the seven SSHA fields

rancged from 0,239 for VU/DA in standard 6,to 0,435 for SO in standard 7.

American studies have not been reviewed here because of changes that have
been made 1n the South African SSHA,
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From the data presented, he concluded that there was a relatively high,
statistically significant relationship between study habits and attitudes
and school achievement - thereby claiming criterion-related validity

(pp. 9 - 10),

As part of a larger study, Bhana (1979) used the American version of the
55HA to determine its usefulness as a predictor of acadenmic success,
She tested 150 Indian male and 150 female entrants to the University
of NDurban~Westville, 35he correlated the S5HA scores of the subjects with
their senior certificate examination performance and found that only the
correlations with BA (p < 0,01), 50 (p < 0,05), DA and SH (p < 0,01)
were significant and that within the males only, S5She concluded that the
S5HA does achieve some measure of prediction for males but not for

females (p. 47).

(1) The Validity of the SS5HA (South African) with Indian Subjects

It mist be pointed out that when this project was initiated, the author
had no intentinn of testing the validity of the SSHA for Indian pupils,
He intended to take validity for granted on the limited South African
findings and in view of the "eculture-free", "facial" appearance of the test,
llowever, since the matriculation examination marks of those pupils whom he
had tested in standard 9 became available at the end of their standard 10
course while the repori was being written, he decided to use the marks to
check the validity of the test. Such an undertaking was not feasible
while the pupils were in standard 9 because there was no examination common

to all the students since they wrote internal school examinations at that

rrade,

The number of pupils by sex, aze and academic subjects who
were involved in the validation study are reflected in the relevant tables

presented below,
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Both du Toit (1974) and Bhana (1979), in testing the predictive validity
of the SSHA correlated the test scores with academic performance, But it is
a well known fact that academic performance is significantly influenced by
IQ. Therefore, in the present study, the investigator partialled out the
effects of IQ in testing the relationship between study habits and attitudes,
on the one hand, and academic performance, on the other, by the method

of partial correlation,

In testing the validity of the SSHA, the writer used the SG/SH (study
habits), the SH/SA (study attitudes) and the SO scales, The SG/SH scale
is the total of the VU/DA and WM/WM scales, the SH/SA scale the total of
the OG/TA and AQ/EA scales,and the SO scale the total of all four scales
viz,, VU/DA, WM/WM, OG/TA and AO/FA, Further information about these

scales has already been ziven in Chapter Two,

Table VI presents the zero-order correlations between academic
performance, on the one hand, and study habits and attitudes on the other,

and those between academic (matriculation) performance and 1Q for

standard 9 boys,



=10 ]=

TAHLE VI

ZER(-ORDED COWRELATIONS BETWEEN ACADEM:IC PERFORMANCE AND STUDY HABITS AND

ATTITUDES, AND ACADFMIC PESFORMANCE AND 1Q (BOYS)

ful Number -i( Age | S,D, | 8G/SH | SH/SA | S0 19
bjects Years)
English (16 199 16,916 | 0,579 | 0,193 | 0,102 | 0,072 | 0,483
English J{.*.»:r:.]2 46 17,018 | 0,665 |(-0.094 | 0,150 | 0,258 | 0,271
Afrikaans (HG) 197 16,911 | 0,573 | 0,207 | 0,138 | 0,01 | 0,452
Afrikaans (5G) 49 17.027 | 0,677 | 0,006 | 0,345 | 0,239 | 0,487
Mathematics (HG) 90 16,708 | 0,480 | 0,241 | 0,119 | 0,200 | 0,227
Mathematics (5G) | 132 17,012 | 0,599 |-0,026 | 0,024 |-0,100 | 0,252
Physical
Science (HG) 74 16.754 | 0,443 | 0,452 | 0,308 | 0,417 0,288
Riology (HG) 151 16,853 | 0,558 { 0,226 | 0,165 | 0,214 | 0.443
Biology (SG) GO 17,143 | 0,660 |-0,250 (-0,175 |=0,002 |~ 0,016
History (HG) 54 17,139 | 0,664 | 0,218 | 0,090 (-0,142 0,250
Geography (HG) Fod 16,957 | 0.545 | 0,140 |-0,066 | 0,050 | 0,340
Accountancy (HG) 170 16,873 | 0,360 | 0,207 | 0,129 (-0,020 0,380
Accountancy (SG) 58 17.145 | 0,666 |-0,116 |-0.,018 |-0,079 | 0,370
Business
Economics (5G) 33 17.035 | 0,632 |-0,128 |-0,134 | 0,017 | 0,503
Typing (5G) 32 17,193 | 0,560 | 0,254 | 0,297 | 0,302 | 0,108
KREY

: SG/5H : Study habits
SH/SA : Stody attitudes
S0 : Study orientation

HG : Higher grade
5G : Standard grade

The key also applies to Tablea V1 = X inclusive

vetermined by the student's academic performance, subjects at

secondary school may be taken at a higher level (G - higher grade)
or at a lower level (56 - standard grade),
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Table VII gives the correlations between IQ,on the one hand, and study
habits and attitudes,on the other, for the standard 9 boys by school

subjects,

TABLE VII

CORRELATIONS BETWEEN IQ AND STUDY HABITS AND ATTITUDES BY SCHOOL SUBJECTS

(BOYS)
Variable| Number SG/SH SH/SA S0 School Subjects
1Q 199 0,071 0,012 -0,034 English (HG)
1Q 46 ~0,004 0,221 0,080 English (SG)
1qQ 197 0,078 0,022 | -0,054 Afrikaans (HG)
IQ 49 -0,005 0,179 0,094 Afrikaans (SG)
IQ 90 ~0,053 -0,078 -0,071 Mathematics (HG)
Q| 132 0,068 0,069 | -0,016 Mathematics (SG)
I1Q 79 0,011 -0,101 | =-0,047 Physical Science (HG)
IQ 151 0,087 0,063 0,084 Biology (HG)
IQ 60 -0,071 0,041 -0,033 Biology (SG)
IQ 54 0,122 0,192 -0,027 History (HG)
'r IQ 27 -0,119 -0,154 -0,146 Geography (HG)
Iq 170 0,059 ~0,001 ~0,065 Accountancy (HG)
IQ 58 -0,029 0,107 0,039 Accountancy (SG)
1Q 33 0,150 0,079 0,010 Business Economics (SG)
1Q 32 0,067 -0,129 -0,040 Typing (SG)

=y




Table VIIT presents the partial correlations for the standard 9

~103~

boys between academic performance, on the one hand, and study habits and

attitudes on the other, with the effects of 14 partialled out.

TABLE VIII

Parl [AL CORRELATIONS BETWEEN ACADEMIC PERFORMANCE AND STUDY HABITS AND ATTITUDES

WITH THL EFFECTS OF IQ PARTIALLED u{p‘rj { BOYS)

School Subjects Number 5G/5H SH/5A 50
2

English (HG) 109 0,182" 0,110 0,102
English (5G) 46 =0, 056 0, 106 0,246
Afrikaans (HG) 197 0,195~ 0, 144* 0,048
Afrikaans (3G) . 49 0,113 0,300" 0,222
Mathematics (HG) 90 0,260 0,141 0,222
Mathematics (5G) 132 =0,045 0, 07 =), 099
Physical Science (HG) 79 0,459 0,354 | 0,450
Biology (HG) 151 0,210 0,153 0,198"
Biology (SG) 60 =0,250 -0,174 -0,093
History (HG) 54 0,196 0,044 -0, 140
Geography (1G) a7 0,193 0,015 0,107
Accountancy (HG) 170 0,200 0,140 0,005
Accountancy (5G) S8 ~0,113 =0, 062 0,101
Business Economics (5G) 33 -0,238 =0,202 0,014
Typing (5G) e 0,249 0,315 0,308

! The formula used in the calculation of partial r was

the one given by

Downie and Heath (1974, p. 114, Formula B.B): r = Pop =[P = F
where 1 = variable 1, 2 = variable 2, and 3 = 123 12 ~("13 ~ “33)
variable 3, a2

2 2
‘/El—rﬂﬂl-raaj

In this table, and all subsequent tables, the asterisks have the following
meanings:

¥ significant at the 5 per cent level
1% significant at the 1 per cent level
sxx significant at the 0,1 per cent lewel

The absence of an asterisk (or asterisks) indicates that the coefficient
is not significant,



I'rom Table VIII it is evident that after the effects of IQ have been

partialled out

(i) SG/SH correlates with academic performance in English (HG),
Mathematics (HG) and Biology (HG); SH/SA with Afrikaans (HG and SG);

SO with Mathematics (IIG) and Biology (HG), all the correlations being

significant at the 0,05 confidence level;

(ii) SG/SH correlates with academic performance in Afrikaans (liG) and
Accountancy (HG) and SH/SA correlates with Physical Science (Ku), all

correlations being significant at the 0,01 confidence level;

(iii) O5G/SH correlates with academic performance in physical science (HG)
and SO correlates with physical Science (HG), both correlations being

significant at the 0,001 confidence levél.

Table IX presents the zero-order correlations between academic
performance, on the one hand, and study habits and attitudes, on the other,

and those between academic (matriculation) performance and IQ for standard

9 girls,
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TALE IX

SERO-ORDER CORREIATIONS BETWEEN ACADEMIC PERFURMANCE AND STUDY HABITS AND

ATTITUTES, AND ACADEMIC PERFORMANCE AND 1y (GLiLS)

School Subjects Number | X 8D, | sa/sn | su/sa | so0  |1g
(Years)

English (NG) 267 16,751 | 0,504 | 0,227 | 0,165 | 0,218 | 0,602
English (5G) 36 17,342 | 0,622 | =0,004 | <0,089 |-0,042 |=0,033
Afrikaans (HG) 263 16,728 | 0,475 | 0,183 | 0,223 | 0,220 | 0,545
Afrikaans (5G) 40 17,440 | 0,631 | 0,151 | 0,212 | 0,100 |-0,121
Mathematics (HG) 76 16,545 | 0,438 0,046 | 0,003 | 0,023 | 0,196
Mathematics (5G) 123 16,755 | 0,454 | 0,038 | -0,019 |=0,031 | 0,235
Physical Science (G} 65 16,534 | 0,423 0,201 0,260 | 0,252 | 0,537
Biology (HG) 211 16,684 | 0,472 0,150 0,128 | 0,155 | 0,473
Biology (5G) 73 17,243 | 0,604 0,031 0,069 | 0,056 | 0,182
History (HG) 108 16,861 | 0,585 | 0,122 | -0,063 | 0,036 | 0,443
Gieography (HG) 44 16,800 | 0,474 0,058 | =0,057 (-0,001 | 0,402
Accountancy (HG) 150 16,661 | 0,464 | -0,008 0,088 | 0,049 | 0,485|
Accountancy (5G) 112 17,021 | 0,610 | 0,378 | =0,182 | -0,311 | 0,282
Business Economics (SG) 4R 16,910 | 0,628 | 0,046 | -0,017 | =0,034 | 0,387
Housecraft (5G) 34 17,088 | 0,505 | «0,260 | =0,347 | =0,341 | 0,549]
Typing (5G) 74 17,140 | 0,643 | 0,003 | 0,036 | 0,022 | 0,068|

Table X zives the correlations between I,on the one hand, and atudy

habits and attitudes, on the other, for standard 9 girls by school

subjects,




TABLE X

CORRELATIONS BETWEEN I1Q AND STUDY HABITS AND ATTITUDES BY SCHOOL SUBJECTS

(gms)
Variable [ Number SG/SH S0 SH/SA School Subjects
iq 267 0,176 | 0,146 | 0,088 English (HG)
1Q 36 -0,171 | 0,036 | 0,097 English (SG)
1Q 263 0,202 0,164 | 0,092 Afrikaans (HG)
1Q 40 | -0,234 | -0,130 (-0,015 Afrikaans (SG)
1Q 76 0,316 0,262 | 0,164 Mathematics (HG)
1Q 123 0,116 | 0,09 | 0,058 Mathematics (SG)
1Q | 65 0,250 0,195 | 0,111 Physical Science (HG)
1Q 211 0,238 0,197 | 0,116 Biology (HG)
1Q 73 | -0,178 | -0,173 | -0,130 Biology (SG)
1Q 108 0,129 0,005 | -0,127 History (HG)
Q | 44 0,232 | 0,207 | 0,136 Geography (HG)
1Q 150 0,118 0,132 | 0,117 Accountancy (IG)
IQ 112 0,002 | -0,057 | -0,105 Accountancy (SG)
1Q 48 0,030 | -0,032 |~0,081 Business Economics (SG)
1Q 34 | -0,357 | -0,288 [-0,159 Housecraft (SG)
1Q 74 | -0,085 | -0,017 | 0,048 Typing (SG)

Table XI presents the partial correlations for the standard 9 girls between

academic performance, on the one hand, and study habits and attitudes,

on the other, with the effects of IQ -partialled out,
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TABLE XI

PARTIAL CORRELATIONS BETWEEN ACADEMIC PERFORMANCE AND STUDY BABITS AND.

ATTITUDES WITH THE EFFECTS OF IQ PARTIALLED OUT (GIRLS)

School Subjects ‘ Number SG/SH SH/SA 50
English (HG) 267 0,154* 0,141* 0,165™
English (SG) 36 0,010 -0,066 ~0,043
Afrikaans (HG) 263 0,089 0,207 0,169
Afrikaans (SG) 40 0,127 0,212 0,186
Mathematics (HG) 76 0,014 ~0,036 ~0,030
Mathematics (SG) 123 0,068 ~0,034 ~0,055
Physical Science (HG) 65 0,082 0,239 0,178
Biology (HG) 211 0,043 0,083 0,071
Biology (SG) 73 0,066 0,095 0,090
History (HG) 108 0,073 -0,008 0,038
Geography (HG) 44 0,038 -0,123 -0,094
Accountancy (HG) 150 0,075 0,036 ~0,017
Accauntan;y (5G) 112 0,395°%| 0,160 -0,308™
Business Economics (SG) 48 0,062 0,016 0,024
Housecraft (SG) 34 0,082 -0,315 -0,228
Typing (SG) 74 0,009 0,033 0,023

From Table XI it is evident that

(i) both SG/SH and SH/SA correlate with academic performance in

English (HG) at the 0,05 confidence level;

(ii) SO correlates with academic performance in English (HG), Afrikaans (HG)

and Accountancy (SG) at the 0,01 confidence level;

(iii) SG/SH correlates with Accountancy (SG) and SH/SA correlates with

Afrikaans (HG), both at the 0,001 confidence level,

i -
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The results contained in Tahlas VIII and XI suggest that, for both sexes,most
of the relationships between academic performance and study habits and attitudes
are not significant, One may be inclined, on the basis of these results, to
dismiss the SSHA as having doubtful validity for Indian South Africans, However,
the present researcher would like to emphasize that the examinations upon which
the academic performance was based were taken by the pupils about 18 months, on an
average, after they.had completed the SSHA, Study habits could have changed
during this period and could be partially responsible for the lack of more
significant correlations, In addition, other factors, for example, socio-
economic status, interest and motivation, also influence academic performance,

The influence of these factors was not controlled and they could, therefore, have
contaminated the results, Further, as Bhana (1979) has pointed out and discussed,
taking the senior certificate performance as an index of academic competency may
not have been a sound decision, She explained:. "This is not a school
examination and may favour students from certain schools, the good spotters,
etc,, and may perhaps penalize those who become traumatized by the whole
situation, A better index might have been a cumulative score of a candidate's

performance throughout his senior secondary school years" (1979, p. 50).

All these points indicate that more rigorous research needs to be under=~

taken in testing the validity of the SSHA for Indians,

Based on the results presented in this report, it would be premature at

this stage to dismiss the SSHA as not having any predictive validity,

(b) Interest Questionnaire for Indian Pupils (IQIP)

(1) Content Validity

In order to determine the content validity of the IQIP, the items were

submitted by the HSIC to a committee whose members had made a special study of

fields of interest and interest questionnaires, Comments from this committee

led to certain items being eliminated and others being reclassified,



(2) Factorial Validity

Factorial validity was determined by means of factorizing the inter-
correlationa of the various sections of the IQIF, The loadings of the factors
on the separate variables showed 7 distinct factors which corresponded
completely with the 7 sections of the IQIP, The results of the factor analysis
indicated that the comsunalities were all reasonably high, ranging from 0,649
for language (expressive) to 0,826 for mechanics (design), so that wmuch of the

variance could be accounted for by the extracted factors (HSRC, 1968),

(3) Construct Validity

The HSKRC (1969) points out that if the construct "interest" is measured
in certain fields, then subjecis should receive high marke in the fields
that are of importance to their proposed voecations, Further, since this
construct does mot involwe the higher mental processes, there need not be a
high correlation between marks obtained on the IQIP and those obtained on an
intelligence or achievement test, The HSRC (1969) indicates that this was con=-
firmed h;r the low intercorrelations between interesi guestiomnaire results and

school results, However, no figures are given to substantiate this claim,

Using the sample described in Chapter Three, Dosthuizen (1973, pp, 8 - §)
found that at the standard 7 and 8 levels, the building group, when compared
with the general group,was significantly more interested in the mechanical
field (p < 0,01), Also, a comparison of the electrical group with the

reneral group (p. 5) at the standard 7 and 8 levels indicated that the
electrical group was significantly sore interested in the mechanical field

{p £ 0,01). Further, a comparisen of the results of the technical group with
the general group (p. 10) showed the former to be significantly more

interested in the mechanical field (p < 0,01),

L
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The fact that in the mechanical field the building, electrical and
technical groups scored significantly higher than the general gromp led
Oosthuizen (1973) to conclude that the IQIP has construct validity for the
méchanical field (p. 8), Oosthuizen also points out that the research yielded
useful favourable information on the construct validity of the arts, language,

office work and social service fields (p, 12),

(4) Predictive Validity

Oosthuizen (1973) had hypothesized that the building and electrical
groups would express significantly greater interest in the mechanical field
than the general group., The results presented in the foregoing section on
"Construct Validity" indicatc that this was indeed so, Hence, he concluded
that the mechanical field of the IQIF has predictive validity with regard to

certain mechanical occupations,

Oosthuizen also expected the general group te show significantly
greater preference for certain fields than the building, electrical and
technicui groups, He found that,at the standard 7 level, the general group
was significantly more interested, than the building group, in the language
and social service fields (p< 0,01) (p.8), At the standard 8 level, the general
group displayed significantly greater interest, than the building group,
in the language and office work fields (p< 0,01) (p, 8). A comparison of the
general group with the electrical group at the standard 7 level revealed that
the general group displayed significantly more interest in the lanpguage, social
service, science and office work fields (p< 0,01) and the arts field (p< 0,05)
(p. 12). Results from standard 8 indicate that the general group was
significantly more interested, than the electrical group, in the language,

social service (p< 0,01) and arts (p £ 0,05) fields (p. 12)
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These results that Oosthuizen obtained were expected, Hence, it may be
sugegested that the IQIP seems to have predictive validity for the fields

indicated in the foregoing discussion,

(c) Eysenck Personality Inventory

The validation of personality questionnaires presents the psychologist
with problems, The reaction too often is to plead that, as it is difficult
to find criteria for validating measures of personality, relying on face
validity alone is justified, Fortunately this has not been true of the EPI as

the following studies will indicate,

Eysenck (1962) and Eysenck (1963} have used the method of nominated groups
and have demonstrated that when independent judges were asked to nominate
introverted and extraverted, or stable and unstable subjects and when these
nominees were asked to fill in the EPI or sets of items from the EPI, the
results indicated that ,.."individuals who impress others as showing introverted
or extraverted behaviour patterns or as being stable or unstable in their

everyday behaviour, answer the EPI in a corresponding manner" (Eysenck and

Eysenck, 1964a,p, 13),

Vingoe (1966) attempted to assess the validity of the E scale of the EPI
by self-ratings of American subjects, His final sample comprised 49 subjects,
24 males (mean age=33,1 years; range=18 - 52 years), and 25 females (mean age=
32,4 years; range=18 - 55 years), All subjects were from adult psychology
classes, The subjects were divided into introverts (those whose self=ratings on

& 7 point scale were 3 and below) and extraverts (those whose self-ratings were

4 and above), Using this method, 24 subjects were classified as introverts and

25 as extraverts,
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There was also a comparison made of introverts as determined by the EPI
(those who obtained an E score below the median) and extraverts (those who
obtained an E score at or above the median). Dichotomized on this basis there

were 31 and 18 subjects, respectively, in the two groups.

The introvert (10,33) and extravert (15,04) group criterion means were
significantly different from each other (p<0,05) and from the total mean
(12,73; p<0,05), While the introvert (3,45) and extravert (4,61) EPI group
means were significantly different from each other (p<0,0005),they were not

significantly different from the total mean (Vingoe, 1966, p, 90).
These results generally support the validity of the EPI E scale,

In another study, Vingoe (1968) used 66 single freshmen women(mean age-
18 years) who lived in the same dormitory. As part of a larger study, subjects,
provided with a description of the typical introvert and extravert, rated
themselves and their dormitory peers on a seven-point introversion-extraversion
scale., After the rating procedure,all subjects were asked to complete the
EPI and tﬁe California Psychological Inventory (CPI) (Gough, 1964) according
to the regular instructions, Subjects were divided into introverts (those whose
self-ratings were 4 and below) and extraverts (those whose self-ratings were
5 and above), This procedure classified 37 subjects as introverts and 29
as extraverts, The total group was also divided into introverts
and extraverts by dichotomizing subjects at the median of the extraversion
scale, Subjects Qith an E score above the median were classified as

extraverts while those with an E score at or below the median were classified as

introverts, Dichotomized on this basis, there were 20 and 46 subjects in the

respective groups,
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The obtained mean extraversion score and standard deviation were 13,71
and 4,42 while the obtained mean neuroticism score and standard deviation

were 10,56 and 4,68,respectively.

The self-rated introvert and extravert group means were significantly
different from each other and from the E mean of the total group, While the
value of t between the extravert and total group was significant beyond
the 5 per cent point, the analogous value of t between the introvert and the

total group was significant beyond the 2,5 per cent point (p, 707).

The results from the above study provided further support for the validity
of the E scale in that self-rated criterion groups obtained significantly different
mean scores on extraversion (p<0,005), In addition, intercorrelations of scores
on the EPI and the CPI supported the comsiruct validity of both the extraversion
and neuroticism scales of the EPI, For example, extraversion correlated 0,60
with social presence, 0,59 with self-acceptance, 0,53 with sociabhility, and
0,45 with dominance, Neuroticism correlated most highly with well-being, tolerance
and intellectual efficiency (r= -0,67; -0,64 and -0,62, respectively),
All of these relationships were significant(p<0,01) and would have been predicted

on the basis of Eysenck's theory regarding extraversion and neuroticism

(p, 708).,

In order to measure the validity of the extraversion scale of the EPI,
White et al, (1968) undertoek three separate investigations, In the first,
the EPI (E) scores of five groups of honours psychology students were
obtained, and they were asked to rate each other on extraversion, using the

method of paired comparisons,

The total number of choices for each student was used to rank each

member of the group in terms of extraversion, These ranks were then compared

with rankings derived from the test scores,
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In all cases but one, the correlations were positive, though only two
of them were significant at an acceptable level, The results suggest that
concurrent assessments by friends and acquaintances are in general harmony
with scores derived from the questionnaire, but the average correlation

of 0,32 was less than might have been expected (p, 64),

In the second investigation fifteen male first-year university students
were selected on the basis of their scores on the introversion-extraversion
scale of the EPI which was administered to the entire student intake at the
beginning of the academic year 1965/66, The sample consisted of six "extraverts"
who had scores of 19 and over on Form A of the scale and nine "introverts"
who had scores of 3 and under, The subjects' mean scores were 19,83 and 2,44,

respectively,

A series of predictions about the social behaviour of introverts and
extraverts was drawn up on the basis of Eysenck and Eysenck's (1963b)descriptions
of the typical introvert and extravert, It was hypothesized that extraverted
subjects ;ould tend to participate in social activities such as dances,
parties and society meetings to a greater extent than introverts; that they
would be less conscientious about attending lectures and handing in essays

on time; that they would act on impulse in going away from the university

at weekends, and that they would read less than introverts,

Three of the differences between the groups were found to be statistically
significant, Extraverts reported having gone to more union dances and private
parties than did introverts and also having "gatecrashed" more parties, Of the
remaining 13 differences, none reached the 0,05 level of significance, although

all but three were in the expected direction (p. 65),

White et al, (1968) indicated that the data constituted evidence that the

extraversion scale of the EPI was a valid measure of social behaviour since the
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overall trend of the differences between the groups of introverts and
extraverts was in the expected direction, However, few of the individual

differences were statistically significant,

The third investigation set out to test the relationship between rule
breaking and extraversion, White et al, (1968) pointed out that, from
Eysenck's account of the process of socialization, a strong relationship
between rule breaking and extraversion would be good evidence of the

Nconstruct validity" of the EPI (p. 66).

The EPI was given to all the new students, The highest female scorers,
with scores of 15+ (n = 27) and the lowest female scorers (6 and belowj.
n = 26) constituted the two groups of "introverts" and "extraverts" (mean

E Scores = 4,6 and 16,8, respectively),

A questionnaire was drawn up on the basis of written university regulations,
The part to find out how often a subject had broken each rule during the

autumn term, was made up of twenty questions presented in random order,

The hypothesis that more extraverts broke rules was amply supported,
In every case moreextraverts broke rules more frequently than introverts, and
in eight cases the difference between the groups was statistically significant,

White et al, (p.67) claimed that this provided evidence for the construct

validity of the EPI,

Harrison and McLaughlin (1969) designed a study to investigate an
individual's ability to estimate his position on the introversion-extraversion
and neuroticism dimensions after being given descriptions of these personality

traits., This was done so as to establish further the validity of the EPI,
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They administered the EPI to 243 general psychology students who were then
read descriptions of the "typical" introvert and extravert and the'typical"high-
and low-anxious persons and asked to make a self-rating of these two dimensions,
The self-ratings and EPI means and standard deviations were found to be equivalent,
The subjects dichotomized into introverts and extraverts on the basis of the EPI
scores were found to be significantly different on the self-rating scores
(p< 0,001), Subjects dichotomized on the basis of self-ratings into introverts
and extraverts also yielded significantly different EPI scores (p<0,001),

Similar analyses of the neuroticism dimension yielded significant differences
(p< 0,001 in both instances). The correlation between self-ratings of extra-

version and this scale of the EPI was 0,74, and between the self-ratings and

neuroticism, 0,56 (p < 0,01 in both instances) (pp. 56-57).

Harrison and Mclaughlin (1969) claimed that their study strongly confirmed

the validity of the EPI,

Gibson (1971) used the method of nominated groups (Eysenck, 1962) in
assessing the validity of the EPI, Form A of the EPI was administered in the
normal manner to 38 undergraduate students,well known to each other in a
humanities department at the University of London., FEach student was asked to
make a list ranking his classmates in order of how well he knew them, On a
later occasion, each student was given an EPI form and asked to complete
it as though it were a rating inventory concerning another member of his class
nominated by the experimenter ('projective"),The nominees .were chosen so that each

student was rating someone who appeared among the first three names he had

listed, i,e. someone especially well known to him,

For each subject three sets of scores were obtained, "Subjective" Es, Ns,
Ls: the ordinary scores obtained by self-rating, "Objective" Eo, No, Lo:

the scores which the rater had awarded him, "Projective'" Ep, Np, Lp : the

scores which derived from his rating of a classmate.
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The results showed significant correlations between self-ratings on the
E and N scales and ratings given by their classmates, The strongest relationship
obtained was between Es and Eo (r = 0,614; p<0,001); in other words, the
subjective scores of extraversion were very strongly validated by reports on

individual items of behaviour made by a rater,

A correlation coefficient of 0,441 (p< 0,01) was obtained for the
relationship between Ns and No, This indicated that the subjective scores
of neuroticism (self-report) were validated by reports on individual items

of behaviour made by a rater,

The major finding of this study was that rating a friend on the 48 items
of behaviour which made up the E and N scales of the EPT produced scores which
were significantly correlated with the scores that person obtained by completing
the inventory in the usual manner (p,218), It was found that the correlation
between Eo and Es was rather higher than that between No and Ns, This may mean
that it was easier to rate another person on the items of behaviour which make
up the E scale than on those making up the N scale, since people naturally tend
to conceal neurotic manifestations even from their close friends (p.219), The
work of the Eysencks and others on the validity of the E and N scales by the

use of nominated groups was supported by the results obtained by the technique

used by Gibson (1971),

The results obtained with the L scale were different, The correlation

between Lo and Ls was not significant (r = 0,007),

Orpen (1972) administered the EPI to 90 White final -year Afrikaans-speaking
high school males and females (average age=17,2 years) taken from three

classes, All the scales were in Afrikaans,

Both the method of nominated groups (Eysenck, 1962) and self-ratings

(Vingoe, 1966) were employed as independent measures of the validity of the EPI.
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After the EPI had been administered in the standard manner, the subjects were
read descriptions of a "typical" extravert (taken from Eysenck and Eysenck,
1964a,p.8) and descriptions of persons typically high and low in neuroticism
(taken from Harrison and McLaughlin, 1969 p.55) and asked to rate themselves
on these two dimensions on two nine~-point scales. Bearing the sets of
deécriptions in mind, each subject was asked tc¢ rate another member of the class
on the two dimensions on the same sort of nine-point scale used for the self-

ratings.

The E scores of the subjects on the EPI and their self-ratings of
extraversion correlated significantly at the 0,01 level, The correlations between
the E scores and other ratings of extraversion were also significant at this
level, Orpen (1972) claimed that the fact that the E scale of the EPf was
higﬁly related to these two independent measures of extraversion constituted a

strong argument in favour of the validity of the E scale (p., 246),

Orpen's evidence in favour of the validity of the N scale is not quite
so impressive, although it is generally positive and within acceptable limits,
The correlation between scores on the N scale of the EPI and self-ratings of
neuroticism was significant at the 0,01 level and,that between scores on the

N scale and other ratings,at the 0,05 level (p. 246),

The results indicated, as far as Orpen's sample was concerned, that the
Afrikaans version of the EPI gave results not essentially different from that
obtained with the original version in England and that the two personality
dimensions can be found in much the same form and expression among Afrikaans-
speaking White South Africgns as among the various English samples on whom the
scale was standardized, despite the fact that the two groups differ markedly

in tradition and cultural background (p. 247).
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Vingoe (1973) administered the EPI and the CPI to 66 freshmen women who
lived in the University of Groningen dormitory. The subjects were seated in four
groups according to the wing of the dormitory in which they resided, They rated
themselves (Sit) and each of their wing-mates on EPI E and CPI Dominance (Do),
Sociability (Sy), Self-acceptance (Sa), Responsibility (Re) and Psychological-~-

mindedness (Py),

Vingoe (1973, p.272) pointed out that his results strongly suggested that
status (or how well a target person was felt to be known) was extremely important
in how that person was rated on personality dimensions, Not only was the better
known person rated more extravert; he was also rated more highly on many
"positive" personality dimensions such as sociability, self-acceptance and psycho-
logical mindedness, He found that there may also be some tendency to associate
a negative trait such as neuroticism with those people who were relatively

unknown to the rater,

In many instances (for example, Power and Mackae, 1971; Stanley, 1969;
Harrison and McLaughlin, 1969), the subjects employed in validity studies with
the EPI were university students attending introductory psychology classes,

To determine to what degree the findings were a function of this rather select

and unrepresentative sample, Moore (1974) selected a sample representative

of the population of the city of Regina, Canada,

The subjects were 67 men and women, part of the Select Panel for
Opinion Sounding, selected by the University of Saskatchewan, to form a
stratified sample of the city of Regina, There were 31 males and 36 females,
mean age=40 years and an age range of 18-67 years, They were administered the

EPI and three scales for the subject!s self-ratings on E, N and L,

The subjects were tested in a group setting and were asked to complete

the EPI under standard instructions,
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After the subjects had completed the EPI they were presented with the
three self-rating scales along with descriptions of a "typical introvert', a
"typical extravert" (Eysenck and Eysenck, 1968a)and a '"person low on
neuroticism" (Harrison and McLaughlin, 1969), Lying was defined as "pretending
to be a very stable, non-neurotic person" (Power and MacRae, 1971), The
subjects were instructed to read each description carefully and then to rate
themselves on the dimension following by circling the appropriate mark on the

scale,

The minimal differences found between the self-ratings and EPI means (E =
12,00 and 13,24; N =10,67 and 11,60, respectively) and standard deviations
(E =5,79 and 3,95; N =5,67 and 4,97, respectively) along with the significant
correlations (P 0,001) between the self-ratings of E and N and the subjects!
scores on these two dimensions of the EPI (p, 576) supported the findings

of Harrison and Mclaughlin (1962), The authors give no results of, nor

comment about, L.

The “reasonably high correlations between the EPI and self-rating measures
of E and N, and the essential equivalence of their means and standard deviations
further validate the EPI along with lending support to the method of self-rating

as an adequate assessment technique in the general population (Moore, 1974,

P.577).

Wen (1976) designed a study to examine the item validity of the lie scale

of the EPI by obtaining item-total correlations from samples of Whites and

Blacks of both sexes,

The subjects were 640 undergraduates, 160 each of White males, White

females, Black males, and Black females, respectively,
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The corrected point-hiserial correlations indicated that only two items
were significantly valid across race and sex, In terms of the number of items valid
for each of the four subject categories, the nine items of the EPI (Form A) lie
scales were most valid for Black females, least valid for White males, and

moderately valid for both Black males and White females,

These résults support the assumption that social desirability varies from
one ethnic group to another and from one race-sex combination to another as well,
The findings generated an important implication in personality assessment, In
the case of tests with the EPI, ethnic erigins and sex should be considered when
the lie scale score is being used to determine the validity of the extraversion

and neuroticism scores of the inventory (pp. 831-882),

(1) The Validity of the EPI with Indian Subjects

In testing the validity of the EPI with his sample of standard 9 high
school pupils, the investigator used the method of known or nominated groups

(Eysenck, 1962). 1In effect, this method would establish criterion-related

validity.

Form masters of standard 9 classes in the 8 high schools mentioned in
Taﬁle III (p.87) were requested to furnish the names of "typical" introverts
and ''typical' extraverts on a form supplied for this purpose,

In order to assist the teachers with their selection and classificaiion, the
following hand-out,which provided descriptions of the behaviour of "typical
introverts and '"typical" extraverts,was given to the teachers at least a week

before the actual testing, (l!aynard, 1970),
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TO ALL FORM MASTERS OF STANDARD IX

"Your assistance is sought for this research project which is expected to
yield information that could be used to assist high school pupils with their

studies,

Below are tables in which you are kindly requested to list the names of
up to 4 introverted and up to 4 extraverted boys, and up to 4 introverted and
up to 4 extraverted girls from your class, born in 1960, 1961, 1962 or 1963,
If there are only boys in your class, list only the names of boys (which may

then be more than four) and similarly if you have only girls,

Please do not list the names of pupils whom you are doubtful about

classifying as either obviously introverted or extraverted,

If you are uncertain about any pupil, please do not hesitaie to consult
colleagues who may know the child better or more intimately, You are not being

asked to classify all the children in your class, only the more obvious male

and female introverts and extraverts about whom you and/or your colleagues are
relatively certain, Many children (and adults) are of a "mixed type" and

cannot be easily classified one way or the other, These should be omitted

from your list,

Your list will be compared against the results of a test of introversion-
extraversion which the children listed will do, to check for validity, so kindly

keep this matter confidential as far as your pupils are concerned,

Here are pen pictures of two children, one an extravert and the other
an introvert, to guide you, although the children described are probably

younger than your average standard 9 children:=-
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James Banda : An Bxtraverted Child

"James Banda is always happy when working or playing with others, He
quickly tires of such individual activities as silent reading, though he
enjoys and always takes part in reading aloud in chorus, He likes being
noticed in the classroom, and when a question is asked he will bounce up
and down in the seat with his hand high in the air, trying to attract
attention, When he is allowed to answer, the words pour out rapidly and
excitedly, Ile often makes mistakes by speaking without thinking out what he
is going to say, He is fond of making jokes and laughing and you often wish
you could get him to take his work more seriously, for he does not seem to
worry if he gets his work wrong or gives wrong answers as long as he can make
the class laugh, In the playground he is active and noisy in the middle
of the largest and noisiest group., His favourite game is foothall.

His favourite pastimes are acting and dancing, and he enjoys singing, too "

(Maynard, 1970, p. 109),

Aaron Phiri : An Introverted Child

"Aaron Phiri, on the other hand, is a very quiet boy with a seriocus face,

who seems to hide himself away behind his desk in the corner of the room,

lle does not often put his hand up to answer questions, and when he does,

it is after some time and very slowly. He raises his hand so slightly, you
might have to ask him whether his hand is meant to be up or down, Lven when
his hand is not up, he may give you a correct answer if you ask him for it
by name, ke speaks slowly and carefully, as if weighing the value of each
word, ile may not be unpopular, but he is not 'a good mixer'. He has one

or two close friends and does not seem to want any more, However, he is
deeply attached to his few friends and would suffer great sorrow if he were

to lose one, Outside the school, you will find him talking quietly
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Hig ideas,

when he expresses them, are often original or, at least different from

those of the other children,

out loud,

and drawing® (Maynard, 1970, p. 109),

He enjoys athletics more than games,

He does not often smile, and hardly ever laughs:

His pastimes are reading

Here is a table summarising the characteristics of introverts and

extraverts, which are applicable to both children and adultsl:—

EXTRAVERT INTROVERT

1, Usually cheerful and lighthearted. 1. Usually serious or solemn, Smiles
Lauvghs often, Jokes, Optimistic, infrequently, laughs rarely, Takes

life seriously, Pessimistic,

2, Natural, Talks easily and freely 2. Formal, Always uses conventional
to all kinds of people. lanpuage and manner,

3. Sociable, Mixes well, Enjoys 3. Unsociable. Avoids meeting people,
meeting new faces, especially strangers.

4, Adaptable, Not upset by changes, 4, Conservative, Dislikes and avoids
Grows impatient with routine, changes in routine. Knows what he
Fickle, His likes and dislikes likes and sticks to it,
change frequently, Seeks excite-
ment and adventure,

5. Quick=thinking, quick-speaking, 5. Slow in thinking, speaking and
quick-acting., Jumps to conclusions acting, Weighs his opinions care=-
often without sufficient thought, fully. Sometimes unable to come
Lacking self-control, Aggressive, to a final decision,

6, Talkative and confident, 6. Quiet and shy.

7. Accepts and obeys laws of the 7. Makes his own rules and sticks to
groups in which he lives, them in all societies,

8. Tough-minded, unsympathetic, 8, Tender-hearted, sympathetic, "

1
Extracted from Maynard, N,J, : Child Stud

for the Teacher,

Oxford University Press, London,

(p.110)

: Some Practical Techniques
1970,
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' With regard to the methodology, it is important to point out that there
was no compulsion on a teacher to furnish a minimum number of names of pupils,
This meant that he was free to give no names at all if he felt that there were,
for example, no obviously extraverted girls in his class, The validity study
was conducted during November so that the class teacher knew the pupils well

as a result of at least a whole year's association with them,

Form A of the EPI was then administered by the investigator to all
pupils classified by the teachers, The response of some subjects to question
25, "Can you usually let yourself go and enjoy yourself a lot at a gay party?"
interested the researcger. He noticed that these subjects had underlined
the word '"gay', Upon questioning them about this when they had completed
the test, he learnt that they were not quite sure as to whether '"gay party"
referred to a "homosexual party" or to a "happy, lively party', Since it was
not possible to determine how many other subjects had had similar doubts
but had not underlined the word '"gay'', the researcher was concerned about
such a misinterpretation reducing the validity of the test, In this regard

he wrote (vide Appendix C) to Professor H,J, Eysenck, the co-author of the

test, Eysenck's reply is quoted below:=-

"eess We too have noticed the misinterpretation of the word 'gay', and
accordingly this has been substituted by 'lively' in later editions of the
EPI, Strictly speaking the possibility of misinterpretation produces some
doubt about the interpretation of the score on the extraversion scale, but
as only one item is affected, and as only a very small proportion of subjects
are likely to make the wrong interpretation (even though this possibility is
present in their minds) I do not think that for correlational purposes at

least you need worry too much about this point,"

Altogether, the teachers classified 364 pupils (mean age = 17,141

years; S.D, = 0,635), 175 boys (mean age = 17,263 years; S.D. = 0,649)
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and 189 girls (mean age = 17,028 years; S,D, = 0,601), Their mean E
scores of 13,463 and 12,995 were used to separate the total1 group of 175
boys and 189 girls, respectively, into introverts (those scoring at or below the
mean) and extraverts (those scoring above the mean), Similarly, their mean
E score of 13,220 was used to separate the total group of 364 boys

and girls combined into introverts and extraverts, The classification

of the boys, girls and the sexes combined, on-the basis of test results,
were then compared, child by child, with the teachers' classifications of
the same subjects into introverts and extraverts, the teachers' assessments
being regarded as the criterion, The number of "agreements" and
"disagreements'" between test and teacher were noted for each pupil

within each sample and the observed distributions were compared with those
that would be expected on the basis of chance in chi-square goodness=of-

fit tests, These are shown in Tables XII, XIV and XVI,

Similar comparisons were also undertaken with the groups after the high
lie scorers (L scores of 5 and above) were_excluded from the samples
(1abelled "selected groups")l. In Chapter One it was pointed out that
when only one form of the EPI is used, an L score of 4 or 5 would be
considered to constitute the cut-off point where inventory answers ceased to'
be acceptable, Such high lie scores would indicate that faking good was
likely to have occurred and, therefore, the E, and particularly N scores
of such subjects, should be regarded with considerable scepticism, For this

reason results of the samples excluding the high lie scorers will also be

given,

?hroughout this report the term "total group" will refer to the group that
included the high lie scorers while the term "selected group" will refer
to the group that excluded them,
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When the high lie scorers were excluded, there remained 230 pupils
(mean age=17,105 years; S.D,=0,596), 111 boys (mean age=17,216 years;
S.D.=0,602) and 118 girls (mean age=17,000 years; S,D.=0,570)., Their mean
E scores of 14,045, 13,678 and 13,856,respectively, were used to separate
the group of boys, girls and the sexes combined into introverts (those
scoring at or below the mean)and extraverts (those scoring above the mean),
Test and teachers' assessments of each pupil were again compared and
the number of "agreements" and "disagreements'" noted, These were then
compared with chance occurrence in chi-square goodness-of-fit tests

as indicated in Tables XIII, XV and XVII,

Validity was tested in terms of three statistical indices, namely,
goodness-of-fit chi=-square, the biserial and the point-biserial coefficients,

the first being non-parametric and the latter two, parametric techniques,

(a) Goodness-of-Fit-Chi-Square

TABLE XII

COMPARISON OF AGREEMENTS AND DISAGREEMENTS BETWEEN EPI AND TEACHERS!

CLASSIFICATIONS OF INTROVERTS AND EXTRAVERTS AGAINST CHANCE

(TOTAL GROUP OF BOYS)

Agreements Disagreements Totals
Observed 118 37 175
Expected 87,5 87,5 175
21
X" "= 21,262 df = 1 p__ < 0,001

1
The formula used was the one given, for example, by Siegel (1956, p, 43):

x2 =Z(OEE]Z

where O = observed number of cases in each category,
E = expected number of cases in each category, and
2 = the sum of all the categories,
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TABLE XIII

COMPARISON OF AGREEMENTS AND DISAGREEMENTS BETWEEN EPI AND TEACHERS'

CLASSIFICATIONS OF INTROVERTS AND EXTRAVERTS AGAINST CHANCE

(SELECTED GROUP OF BOYS)

Agreements Disagreements Totals
Observed 76 35 111
‘Expected 55,5 55,5 111
X*_= 15,144 - df = p__< 0,001
TABLE XIV

COMPARISON OF AGREEMENTS AND DISAGREEMENTS BETWEEN EPI AND TEACHERS!

CLASSIFICATIONS OF INTROVERTS AND EXTRAVERTS AGAINST CHANCE

(TOTAL GROUP OF GIRLS)

Agreements Disagreements Totals
Observed 133 56 189
|Expected 94,5 94,5 189
X* = 31,370 af =

p_<0,001
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TABLE XV

COMPARISON OF AGREEMENTS AND DISAGREEMENTS BETWEEN EPI AND TEACHERS!'

CLASSIFICATIONS OF INTROVERTS AND EXTRAVERTS AGAINST CHANCE

(SELECTED GROUP OF GIRLS)

Agreements Disagreements Totals
Observed 86 32 118
Expected 59 59 118
X* = 24,712 af = 1 p__<0,001
TABLE XVI

COMPARISON OF AGREEMENTS AND DISAGREEMENTS BETWEEN EPI AND TEACHERS'

CLASSIFICATIONS OF INTROVERTS AND EXTRAVERTS AGAINST CHANCE

(TOTAL GROUP OF BOYS AND GIRLS COMBINED)

Agreements Disagreements Totals
Observed 251 113 364
Expected 182 182 364
x* = 52,318 af = p__<0,001
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TABLE XVII

COMPARISON OF AGREEMENTS AND DISAGREEMENTS BETWEEN EPI AND TEACHERS!

CLASSIFICATIONS OF INTROVERTS AND EXTRAVERTS AGAINST CHANCE

(SELECTED GROUP OF BOYS AND GIRLS COMBINED)

Agreements Disagreements Totals
Observed 163 66 229
Expected 114,5 114,5 229
X* = 41,088 af = 1 p__< 0,001

It will be noted that,in all the six preceding tables‘X? values are

significant beyond the 0,001 level indicating that teacher-test agreements

are significantly greater, and teacher-test disagreements correspondingly

fewer, than would have occurred on the basis of chance, Validated

against teacher judgements, the EPI must, therefore, be regarded as an

acceptable test of introversion-extraversion among Indian high-school

subjects,
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(b) Biserial r

The biserial r (rb)1 is used when we have one continuous variable and
another which is actually continuous but which has been forced into a
dichotomy, Its disadvantages are that it is a less reliable statistic
than either the point biserial or the Pearson r, its significance is not
easy to assess, its size fluctuates more from sample to sample than the
Pearson r, and it sometimes works out to larger than 1 (Guilford and Fruchter,

1978, pp. 310 - 311),

' The variable, introversion-extraversion, is continuous and was measured
as such by the EPI, but was forced into a dichotomy by the teachers!

classification, For this reason,r, was calculated and the results for

b

the different groups2 are given below:-

1 The following formula was used to calculate ry ¢
SY1 - -El SY
r=y = = (Edwards, 1967, p. 129,
b p\/ nyY (ZY) Formula 7,9)
where
2Y1 = the sum of Y values for the nl observations with X = 1

nl = the number of observations with X = 1

n = the total number of observations
Y = the sum of Y values for all n observations
yp = represents the ordinate of the standard normal curve at the point

of division of the two groups on the dichotomous variable,
rb = biserial r,

2 ;
See Appendix D for source data used in the computations of ry,

™
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TOTAL GROUP OF BOYS

= 0,499 2t = 5,271 af = 175 p < 0,001
SELECTED GROUP OF BOYS
= 0,516 z = 4,291 af = 111 p < 0,001
TOTAL GROUP OF GIRLS
= 0,574 z = 6,295 af = 189 p < 0,001
SELECTED GROUP OF GIRLS
, = 0,636 z = 5,49 af = 118 p < 0,001

TOTAL GROUP OF BOYS AND GIRLS COMBINED

= 0,540 z = 16'457 df = 364 P < 0,001

SELECTED GROUP OF BOYS AND GIRLS COMBINED

= 0,580 z = 14,082 af = 229 p < 0,001

In order to test for significance, r, was converted to z employing the following
formula given, for example, by Downie and Heath (1974):

7z = —P (p.229)

where s (Formula 16,9, p. 229),
where pl = proportion =0
p2 = proportion = 1

= ordinate of first proportion

n = total number in sample,
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The biserial values indicate that there is a very significant degree
of agreement (p < 0,001) between the EPI and the teachers' classifications
of the subjects into introverts and extraverts in all the above-mentioned
groups, The results obtained, using the biserial methed, support those

of the goodness-of-fit chi-square test,

{c) The Point-Biserial Coefficient

The point-biserial coefficient should be used when one of the
variables is continuous and the other is conceived of as a dichotomy, Its
advantages are that it is a Pearson product-moment r, its significance
is easy to assess and it is not restricted to normal distributions in the
dichotomous variable., Its disadvantages are that it is an underestimate
as compared with the biserial and that it requires the dichotomy to be

"genuine" (Guilford and Fruchter, 1978, pp, 308 = 311),

The point-biserial coefficient was calculated not only for the
confirmation of previously obtained results, but also because Downie and
Heath {1@74} comment; "There is very little reason left for using the
biserial r, a statistic which, no matter how it is evaluated, is inferior

to the point biserial" (p, 107), The results for the six different grnups1

are given below:

: See Appendix D for source data used in the computations of Tpbe
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TOTAL GROUP OF BOYS

5,706

df = 173 4]

SELECTED GROUP OF BOYS

o = 0,398 z =
rpb = 0,407 z =
rhy = 0,458 z =
rph = 0,506 z =

4,654

df = 108 p

TOTAL GROUP OF GIRLS

7,045

df = 187 P

SELECTED GROUP OF GIRLS

6,318

df = 116 p

¢ 0,001

< 0,001

< 0,001

< 0,001

The following formula for the calculation of rp, was used:

=z nZYi = ni‘}_'Y

rpb =

= — (Edwards, 1967, p. 126,
\/ n,n [n IY - (ZY)°] Formila 7,5).

where
rpb = the point biserial coefficient of correlation
EYi = the sum of Y values for the n, observations with X = 1
1Y = the sum of Y values for all n obzervations
n, = the number of observations with X = 1
nD = the number of observations with X = 0
n = the total number of observations

Downie and Heath (1974) indicate that the point biserial correlation is a
product-moment correlation coefficient,

was tested using the following formula:

r Na2

The significance of this statistic

(Downie and Heath, 1974, p, 228,

Formula 16,7).
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TOTAL GROUP OF BOYS AND GIRLS COMBINED

rp = 0,431 ~ z = 9,088 af = 362 p < 0,001

SELECTED GROUP- OF BOYS AND GIRLS COMBINED

To ° 0,461 z = 7,827 af = 227 P < 0,001
It will be noted that‘for all six groups mentioned above,the point-
biserial values are significant beyond the 0,001 level indicating a very
high level of agreement between the EPI and the teachers' classifications of
the subjects into introverts and extraverts, The results obtained, using
the point-biserial method, corroborate those derived from the goodness~of=-
fit chi-square and biserial techniques and reveal that, validated against
teacher judgements, the EPI must be regarded as an acceptable test of

introversion-extraversion among Indian high scheol subjects,

The results obtained from the present study,by use of three
statistical methods with samples which included and excluded high lie
scorers,strongly and unequivocally indicate that the EPI is a valid
instrument for the measurement of introversion-extraversion among

Indian South Africans in the 16 - 18 year age group,

(E) CONCLUSION

The SSHA has been adapted and standardized for use with Whites in
South Africa, According to du Toit (1974), it has predictive and criterion-
related validity.' However, evidence obtained by Bhana (1979) and the

current author are not as supportive of the predictive validity of the

SSIHA with Indians, These two authors point to various methodological

issues which could account for their negative results, Therefore, in
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spite of their findings, they concluded that the SSHA could not bhe

dismissed as not having any predictive validity for Indians at this stage.

An examination of the items of the SSHA indicates that the test has

content (face) validity.

The IQIP was designed for, and standardized on, an Indian South
African sample, The content, factorial and construct validity of the test
have been demonstrated by the HSRC (1969) and were accepted by the researcher

without further ado,

Using different techniques, the validity of the E and N scales has been
demonstrated unequivocally for their samples by Eysenck (19623 1963),
Vingoe (1968), Harrison and McLaughlin (1969), Gibson (1971), and Orpen
(1972), On the other hand, there is a paucity of data regarding the validity
of the L scale and the available data cannot be used to make any substantial

claims for its validity (Gibson, 1971; Wen, 1976),

I'or the present research, the investigator was interested in the E
scale only, Employing no less than three statistical indices, he succeeded

in demonstrating unequivocally the validity of the E scale of the EPI,

using Indian subjects,

The researcher considered the validity of the SSHA, IQIP and the E

scale of the EPI adequate for his study.

Having concluded that the reliability and validity of the measuring
instruments were acceptable for the present study, the researcher then

turned to using the tests in the field work for the main study.
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The testing of the first hypothesis, viz., that there are significant
differences in introversion-extraversion between linguistic groups

(p, 54 ) is the subject of the next chapter,

- = == g0 p = == -
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CHAPTER FIVE

EXTRAVERSION, NEUROTICISM AND LIE SCORES IN RELATION TO LINGUISTIC AFFILIATION

(A) REVIEW OF THE LITERATURE

A survey of the literature indicated that only one study, that by
Kanekar and Mukerjee (1971), compared different linguistic groups belonging to

the same racial stock oB introversion-extraversion,

They explored, among other personality characteristies, the possibility
of differences in introversion-extraversion among the people of three Indian
states - the Maharashtrians, Bengalis and Madrasis, who speak Marathi, Dengali
and Tamil, respectively, There were 40 subjects in each of the three groups,
All were males, ranging in age from 25-40 years, at least college graduates
in educational level and holding white-collar office jobs, Kanekar and
Mukerjee point out that the groups were comparable in terms of age, education
and occupation, Form A of the EPI was administered to the subjects

individqglly to measure extraversion and neuroticism,

The results indicated no significant differences among the three
linguistic groups on neuroticism, On extraversion, the groups differed
significantly (F = 3,844; p < 0,05). The Maharashtrians were found to be
significantly more extraverted than the Bengalis (p < 0,05), The Madrasis
were intermediate between the other groups and did not differ significantly
from either of them (p.306).. No comment about the lie scores is made by

Kanekar and Mukerjee (1971),

Following the findings of Kanekar and Mukerjee, the present author tested
the hypothesis that there was a significant difference in introversion-

extraversion between the Hindi and Tamil Indian linguistic groups in

South Africa,
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(B) METHOD

Since many authors (Entwistle and Cunningham, 1968; Eysenck and Cookson,
1969; Entwistle and Welsh, 1969; Finlayson, 1970) indicate an age variation
in neuroticism and extraversion, age was held constant in the present study,
Further, in view of the indication of a positive relationship between
extraversion and IQ (Mehryar et al,, 1973; Ley et al,, 1966) and both negative
(Callard and Goodfellow, 1962; Ley et al., 1966) and positive (Ley et al,,
1966) correlations between N and IQ, the study was designed to also hold

IQ constant,

The present researcher tried to keep his sample as '"pure" as possible
by excluding subjects of mixed linguistic and/or religious parentage.
Therefore, all the subjects used in this project were either Hindi-speaking
Hindus with both parents also Hindi-speaking Hindus, or they were Tamil-
speaking Hindus with both parents Tamil-speaking Hindus, It is, of course,
evident from this that far more than the actual number of pupils selected
for the sample were tested, Some subjects were rejected because they were
adopted children or because of their parents' marriage across linguistic
and/or religious groups., Most rejections were the result of the Tamil-

Telegu inter-marriages,

All the subjects were standard nine urban Indian high school pupils,
In both comparisons to be described below, between Hindi~ and Tamil-
speaking subjects, the groups were selected at random, using tables of
random numbers where necessary, in such a way that balanced ANOVA factorial

designs resulted for statistical analyses,

The sample (total group) comprised 80 Hindi boys, 80 Hindi girls,
80 Tamil boys and 80 Tamil girls, Their mean ages were 16,86, 16,87, 16,92
and 16,86 years, respectively, Each group of boys and girls was further
subdivided into 40 high and 40 low socio=-economic status pupils, using

the method of classification already outlined in the previous chapter,
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When the high lie scorers (above 4) were excluded, the sample (selected
group) comprised 44 Hindi boys, 44 Hindi girls, 44 Tamil boys and 44 Tamil
girla.- Their mean ages were 16,88, 16,83, 16,87 and 16,75 years,
respectively, Each group of boys and girls was further subdivided into

22 high and 22 low socio-~economic status pupils,
All subjects completed the EPI and biographical inventory,
(C) RESULTS

For reasons already given (p., 45) results will be presented for the

total and selected groups seperately,

ANOVA Tables XVIII and XIX indicate that, for the total and selected
groups, respectively, there were no significant overall differences in

age between the eight sub-groups that were to be compared on E, N and L,

TABLE XVIII

ANOVA OF AGES OF EIGHT SUB-GROUPS (TOTAL GROUP)!

Source of Variation S8 daf MS F P
Between groups 1,789 7 0,256 0,759 > 0,05
Within groups 105,071 312 0,337

Totals 106,860 319

1
The source data from which this table, and all other tables in Chapter
Five were derived are given in Appendix E,



~141-

TABLE XIX

ANOVA OF AGES OF EIGHT SUB=-GROUPS (SELECTED GROUP)

Source of Variation SS af MS F P
Between groups 1,544 7 0,221 0,759 >0,05
Within groups 48,867 168 0,291

Totals 50,411 175

As pointed out earlier (p,139), the researcher also wanted to control for

the possible influence of IQ, Since personnel from the School Psychological
Services of the Department of EFducation had already administered the
Group Test for Indian South Africans to the subjects and the results entered

in the school record cards (I.E, 8), the IQ's were obtained from these cards,

Two 2 X 2 factorial designs for independent measures (adapted from
Winer, 1971, pp. 452-463) indicated that there were no significant

differences in 1Q between the linguistic groups or between the sexes for

the total group of subjects (Table XX), as well as for the selected group of
subjects (Table XXI),

TABLE XX

ANOVA OF IQ'S BY LINGUISTIC AFFILIATION AND SEX (TOTAL GROUP)

Source of Variation SS df MS F P

A (Linguistic group) 1,013 1 1,013 0,008 | >0,05
B (Sex) 11,250 1 11,250 0,091 | 70,05
AB 9,112 1 9,112 0,074 70,05
Error 39020,175 316 123,482

Totals 39041,550 319
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TABLE XXI

ANOVA OF IQ'S BY LINGUISTIC AFFILIATION AND SEX (SELECTED GROUP)

Source of Variation 58 af MS F P

A (Linguistic group) 32,818 1 32,818 0,296 7 0,05
B (Sex) 227,273 1 227,273 2,047 70,05
AB 71,273 1 71,273 0,642 >0,05
Error 19093 ,818 172 111,011

Totals 19425 ,182

It was, of course, not possible, on the basis of random sample selection, to
equalize the IQ's of high and low socio-economic status subjects, It was
not necessary to attempt this deliberately either, Differences in IQ
between high- and low-status groups is a well=established finding in the
field of mental measurement and has also been demonstrated among Indian
chifdren by Ramphal (1960) and Balkisson (1980), It has also been established
that not only do adults of high and low class differ in intelligence,
but that thie difference , in favour of the higher, extends even to their
children (Tyler, 1956, pp. 333-344; Anastasi, 1958, pp. 517-522),
Therefore, an IQ difference between the two socio-economic groups was

expected but regarded as irrelevant in the present context,

With age and IQ for the linguistic groups controlled, these groups were
next investigated for differences in extraversion, A 2 X 2 X 2 ANOVA factorial
design for independent measures (adapted from Winer, 1971, pp. 453-463)
indicated that, for the total group, there was no significant difference
between the Hindi- and Tamil-speaking subjects in extraversion, as

reflected in Table XXII,
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TABLE XXII

ANOVA OF EXTRAVERSION SCORES BY LINGUISTIC AFFILIATION, SEX AND SOCIO-

ECONOMIC STATUS (TOTAL GROUP)

Source of Variation S8 | daf MS F P

A (Linguistic group) 2,278 1 2,278 0,191 > 0,05
B (Sex) 50,403 1 50,403 4,227 < 0,05
C (S=E 5)1 71,253 1 71,253 5,976 < 0,05
AXB 44,254 1 44,254 | 3,712 > 0,05
AXC 5,779 1 5,779 | 0,485 > 0,05
BXC . 18,529 1 18,529 1,554 >0,05
AXBXC 10,151 1 10,151 0,851 > 0,05
Error 3720,075 312 11,923

Totals 3922,722 319

However, the results indicated that the main effect of sex was
significant, The boys (X = 13,281) obtained significantly higher extraversion
scores than the girls (X = 12,488), (Sex differences in extraversion will

be discussed in Chapter Seven),

The main effect of socio-economic status was also significant with
the subjects from the high-status group obtaining significantly higher
extraversion scores (X = 13,356) than subjects from the low-status group
X = 12,413). (Socio-economic status differences in extraversion will

be discussed in Chapter Nine),

The following table of a 2 X 2 X 2 ANOVA factorial design for
independent measures indicates that, for the selected group also, there

was no sigificant difference between the Hindi- and Tamil-speaking

subjects in extraversion (Table XXTII),

Throughout this report, S-E S is the abbreviation for socio-economic status,
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ANOVA OF EXTRAVERSION SCORES BY LINGUISTIC AFFILIATION, SEX AND SOCIO~-

ECONOMIC STATUS (SELECTED GROUP)

Source of Variation SS df MS F P
A(Linguistic group) 3,840 1 3,84 0,384 > 0,05
B (Sex) 1,840 1 1,84 0,184 0,05
C (S-E 8) 56,817 1 56,817 5,676 < 0,05
AXB 13,092 1 13,092 1,308 | 70,05
AXC 0,206 1 0,206 0,021 >0,05
BXC 1,842 1 1,842 0,184 0,05
AXBXC 0,080 1 0,080 0,008 >0,05
Error 1681,910 168 10,011

Totals 1759,636 175

However, the main effect of socio-economic status was significant with

the subjects from the high-status group obtaining significantly higher

extraversion scores (X = 13,523) than subjects from the low-status groups

(X = 12,386), As indicated previously, socio-economic status differences

in extraversion will be discussed in Chapter Nine,

The following table of a 2 X 2 X 2 ANOVA factorial design for independent

measures indicates that, for the total group, there was no significant

difference between Hindi- and Tamil-speaking subjects in neuroticism,




ANOVA OF NEUROTICISM

TABLE XXIV

SCORES BY LINGUISTIC AFFILIATION, SEX AND SOCIO-

STATUS (TOTAL GROUP)

Source of Variation SS df MS F P

A (Linguistic group) 11,628 1| 11,628 | 0,593 > 0,05
B (Sex) 155,403 1 | 155,403 7,928 <0,01
C (S=E S) 0,378 1 0,378 | 0,019 > 0,05
AXB 1,654 1 1,654 | 0,084 > 0,05
AXC 18,529 1| 18,529 | 0,945 >0,05
BXC 56,954 1| 56,954 | 2,906 > 0,05
AXBXC 3,401 1 3,401 | 0,174 > 0,05
Error 6115,525 312 | - 19,601

Totals 6363,472 319

The table indicates, however, that there was a significant difference

between the boys and girls in neuroticism, The girls (X = 12,438) scored

significantly higher than the boys X = 11,044) in neuroticism,

differences in neuroticism will be discussed in Chapter Seven),

(Sex

The results given below, of a 2 X 2 X 2 ANOVA factorial design for

independent measures, indicate that, for the selected group, there was

no significant difference between Hindi- and Tamil-speaking subjects

in pneuroticism,




ANOVA OF NEUROTICISM SCORES BY LINGUISTIC AFFILIATION,

TABLE XXV

il

SEX AND SOCIO-

ECONOMIC STATUS (SELECTED GROUP)

Source of Variation SS daf MS F P
A (Linguistic group) 0,687 1 0,687 0,041 > 0,05
B (Sex) 11,505 1 11,505 | 0,682 | 70,05
C (S-E S) 0,959 1 0,959 0,057 > 0,05
AXB 0,461 1 0,461 0,027 70,05
AXC 13,643 1 13,643 0,809 20,05
BXC 33,689 1 33,689 1,998 >0,05
AXBXC 5,460 1 5,460 0,324

Error 2832,591 168 16,861

Totals 2898,994 175

The table also indicates that there were no significant differences

between boys and girls and between high~ and low-status groups in

neuroticism,

The results, given below in Tables XXVI and XXVII of two 2 X 2 X 2 ANOVA

factorial designs for independent measures indicate that, for the total

group as well as for the selected group, there were no significant

differences between Hindi~ and Tamil-speaking subjects in the lie scale

scores,
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TABLE XXVI

ANOVA OF LIE SCORES BY LINGUISTIC AFFILIATION, SEX AND SOCIO-ECONOMIC STATUS

(TOTAL GROUP)
Source of Variation SS daf MS F P
A (Linguistic group) 0,703 1 0,703 0,206 | >0,05
B (Sex) 8,128 1 8,128 2,385 | »0,05
Cc (s-£ S) 0,078 1 0,078 0,023 | »0,05
AXB 2,628 1 2,628 0,771 | 70,05
AXC 1,128 1 1,128 0,331 20,05
BXC _ 0,528 1 0,528 0,155 70,05
AXBXC 1,128 1 1,128 0,331 | »0,05
Error 1063 ,225 312 3,408
Totals 1077 ,547 319

TABLE XXVII

ANOVA OF LIE SCORES BY LINGUISTIC AFFILIATION, SEX AND SOCIO=ECONOMIC STATUS

(SELECTED GROUP)

Source of Variation SS af MS F P

A (Linguistic group) 0,364 1 0,364 0,269 > 0,05
B (Sex) 1,841 1 1,841 1,363 70,05
c (S-E S) 1,455 1 1,455 1,077 70,05
AXB 0,364 1 0,364 0,269 >0,05
AXC 0,022 1 0,022 0,016 70,05
BXC 0,091 1 0,091 0,067 >0,05
AXBXC 2,750 1 2,750 2,036 >0,05
Error 226,909 168 1,351

Totals 233,796 175
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The tables also indicate that there were no significant differences
between boys and girls and between high- and low-status groups in the

lie scale scores,

(D) DISCUSSION OF RESULTS

This study revealed that the Hindi-speaking pupils did not differ
significantly from the Tamil-speaking pupils in extraversion., This
finding was consistent in both the groups which included and excluded
high lie scorers, This suggests that, among Indian South Africans,
linguistic affiliation per se does not have an influence on extraversion
and this would be a reasonable conclusion in terms of Eysenck's theory of etiology
which propounds the influence of genetic factors, However, as pointed out
earlier, Kanekar and Mukerjee did find a significant difference in
extraversion between the Maharashtrians and the Bengalis, In view of the
evidence, presented in Chapter Eight, of both positive and negative
relationships between IQ and extraversion, one wonders to what extent the
difference that Kanekar and Mukerjee obtained was an artefact of differences
in IQ between their groups, On the other hand, it must be conceded that the
results obtained by Kanekar and Mukerjee are strictly not comparable with
the results obtained in the present investigation since the groups differed

in age and education,

Other Indian linguistic groups were not included in the present
investigation for two reasons, Firstly, it would have extended the
research beyond the self-imposed limits, The second,and more important
reason, was that a quick survey of the field suggested that it was very
doubtful whether a sufficiently large number of "pure'" urban standard 9
subjects belonging to any of the other Indian linguistic groups and of

the same religion could be easily obtained,
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Kanekar and Mukerjee found no significant difference in neuroticism
between their linguistic groups. In the present study also, no significant
differences in neuroticism, as well as in the lie scale, were observed

between the Hindi- and Tamil-speakers,
(E) CONCLUSION

From the results obtained in this study, it can be concluded that, with
relevant extraneous variables controlled, Hindi- and Tamil-speaking Indian
South Africans do not differ significantly in extraversion on the basis
of linguistic differences, The hypothesis, stated on p., 54, that linguistic
groups differ siénificantly in introversion-extraversion was not confirmed

when the Hindi and Tamil linguistic groups in South Africa were compared,

The next chapter takes up the question of whether religious
affiliation is a significant determinant of introversion-extraversion

and secondarily of neuroticism and lie scores,

-~ = ==000 ===
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CHAPTER SIX

EXTRAVERSION, NEUROTICISM AND LIE SCORES IN RELATION TO RELIGIOUS AFFILIATION

(A) REVIEW OF THE LITERATURE

A survey of the literature revealed no studies on the influence of
differential religious affiliation on introversion-extraversion, neuroticism
or lie scores among high school students within the same ethnic group, Only
one study, that of Behr (1974), where religious affiliation was the
independent variable, could be traced, However, that study was not among

high school students but among Indian first-year university students,

Behr, studied among other aspects, the influence of religion on the
EPI scores of Christian, Hindu and Muslim students, Because of the paucity
of Christian students, she compared only the Hindus and Muslims, Form A
of the EPI was administered to 259 Hindus and 152 Muslims and Form B to
283 Hindus and 143 Muslims, Details regarding the ages of the groups have
not been given, Analyses of the results indicated that there were no

significant differences in E, N and L scores by religion,

A possible flaw in Behr's work was that, when comparing the religious
groups, she combined male and female scores, From the research design point
of view such a procedure would have been justified if the numbers of males
and females within each religious group had been equalised or, at least, if
she had established, as a preliminary step, that there were no statistically

. significant differences between the sexes in the variable under scrutiny,
It is not clear if the first alternative was followed or not as she does not
give the relevant figures, The second alternative was certainly not adopted,

Her results could not, therefore, be accepted particularly since she had

discovered a significant sex difference on the N scale of both forms of the

EPI and on the L scale of Form A of the EPI (1974, p. 14).
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(B) METHOD

The total group of students in this aspect of the research (as well
as those aspects investigating the relationship of introversion-extraversion
to sex, IQ, birth order, family background and vocational interest)
comprised 480 Indian standard nine high school pupils with a mean age of
17,05 years (240 boys - mean age=17,08 years and 240 girls - mean age=
17,02 years), All attended high schools within the city of Durban,
Each sex group had 80 Christians, 80 Hindus and 80 Muslims and within each
of these groups there were 40 subjects of high and 40 of low secio-economic

status,

In order to be eligible for inclusion in any aspect of the research,
the subjects and both their parents had to belong to the same religious
group, All adopted children and those of mixed ethnic parentage were

excluded,

When the high lie scorers (L score above 4) were excluded, the
selectedigroup for comparing Christians, Hindus and Muslims on extraversion
comprised 252 subjects having a mean age of 17,02 years, There were 126
boys with a mean age of 17,08 years and 126 girls with a mean age of
16,97 years, Each sex group had 42 Christians, 42 Hindus and 42 Muslims
and within each of these groups there were 21 subjects of high and 21 of

low socio-economic status,

For reasons already outlined in Chapter 5 (p. 139), the researcher held

age and IQ constant,

(C) RESULTS

The ANOVA Tables XXVIII and XXIX indicated that there were no overall
differences in age between the 12 religious sub-groups of the total group of
subjects and the 12 religious sub-groups of the selected group of subjects,

respectively, on E, N and L,
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TABLE XXVIII

Source of Variation SS af MS F P
Between groups 1,764 11 0,160 0,50 20,05
Within groups 149,971 468 0,320
Totals 151,735 479

TABLE XXIX
ANOVA OF AGES OF TWELVE COMPARISON GROUPS (SELECTED GROUP)
Source of Variation SS df MS F P
Between groups - 2,986 11 0,271 0,931 20,05
Within groups 69,755 240 0,291
Totals 72,741 251

Two 3 X 2 factorial designs for independent measures (adapted from

Winer, 1971) indicated that there were no significant overall differences

in IQ between the religious groups and between the sexes for both the total

group and the selected group of subjects,as indicated in Tables XXX and XXXI

respectively,

1
The source data from which this table, as well as all the other tables
presented in Chapter Six, was derived are given in Appendix F,
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TABLE XXX

ANOVA OF IQ'S OF RELIGIOUS AND SEX GROUPS (TOTAL GROUP)

Source of Variation S8 df MS F P
A (Religion) 2,754 2 1,377 0,008 >0,05
B (Sex) 0,602 1 0,602 0,004 >0,05
AXB 2,555 2 1,278 | 0,008 »0,05
Error 77328,087 474 163,139
Totals 77333,998 479
TABLE XXX1

ANOVA OF IQ'S OF RELIGIOUS AND SEX GROUPS (SELECTED GROUP)
Source of Variation SS daf MS F P
A (Religion) 284,222 2 142,111 | 0,871 > 0,05
IB (Sex) 297,920 1 297,920 1,827 > 0,05
AB 67 ,556 2 33,778 | 0,207 > 0,05
Error 40114,381 246 163,067
Totals 40764 ,079 251

The fact that it is very difficult, if not impossible, to randomly

equate high and low socio=economic status groups for IQ has already been

discussed on p, 142,

With age and IQ effectively controlled, the three religious groups

were then investigated for differences in extraversion,

Two 3 X 2 X 2

(religion X sex X socio-economic status) ANOVA factorial designs for

independent measures (Winer, 1971, pp. 452-463) indicated that, for the

total group of subjects as well as the selected group , there
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were no significant overall differences in total extraversion scores between
the Christian, Hindu and Muslim subjects, as reflected in Tables XXXII and

XXXIIX, respectively,

TABLE XXXII

ANOVA OF EXTRAVERSION SCORES BY RELIGION, SEX AND SOCIO-ECONOMIC STATUS

(TOTAL GROUP)
Source of Variation SS df MS F P
A (Religion) 30,838 2 15,419 1,111 > 0,05
B (Sex) 10,800 1 10,800 0,778 >0,05
C (S-E S) 39,675 1 39,675 2,858 »0,05
AXB 8,262 2 4,131 | 0,298 >0,05
Ay c 34,912 2 17,456 | 1,257 0,05
BXC 39,675 1 39,675 | 2,858 >0,05
AXBXC 9,088 2 4,544 | 0,327 >0,05
Error 6496 ,950 468 13,882
Totals 6670,200 479
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TABLE XXXIII

SCORES BY RELIGION, SEX AND SOCIO-ECONOMIC STATUS

(SELECTED GROUP)

Source of Variation SS df MS F P

A (Religion) 2,381 2 1,190 0,083 > 0,05
B (Sex) 8,035 1 8,035 0,562 > 0,05
Cc (S-E 8) 0,004 1 0,004 0,0003 > 0,05
AXB 2,381 2 1,190 0,083 70,05
AXC 10,698 2 5,349 0,374 > 0,05
BXC 23,528 1 23,528 1,646 >0,05
AXBXC 3,940 2 1,970 0,138 >0,05
Error 3430,000 | 240 14,292

Totals 3480,964 251

To investigate the effect of religion, sex and socio-economic status

on neuroticism for the total group, the total neuroticism scores of

the 480 subjects were subjected to a 3 X 2 X 2 (religion x sex x socio=

economic status) factorial analysis of variance for independent measures,

The results of this analysis are summarized in Table XXXIV,
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TABLE XXXIV

ANOVA OF NEUROTICISM SCORES BY RELIGION, SEX AND SOCIO-ECONOMIC STATUS

(TOTAL GROBP)
Source of Variation SS af MS F P
A (Religion) 32,305 2 16,153 0,965 > 0,05
B (Sex) 644,054 1 644,034 38,493 < 0,01
C (S-E 8) 4,409 1 4,409 0,264 > 0,05
AXB 19,928 2 9,964 0,596 > 0,05
AXC 12,453 2 6,227 0,372 > 0,05
BXC _ 14,699 1 14,699 0,879 70,05
AXBXC 6,114 2 3,057 0,183 7 0,05
Error 7830,050 468 16,731
Totals 8563 ,992 479

There were no significant overall differences between the three religious
groups or between the two socio-economic status groups in neuroticism, as
indicated in the table above, However, there was a significant difference
between the boys and girls in neuroticism, The girls (X = 12,988) scored
significantly higher than the boys X = 10,671), (Sex differences in

neuroticism will be discussed in Chapter Seven),

To investigate the effect of religion, sex and socio=-economic status on
neuroticism for the selected group of subjects, the total neuroticism scores
of the 252 low L-scoring subjects were subjected to a 3 X 2 X 2 (religion
X sex X socio-economic status) factorial analysis of variance for

independent measures, The results of the analysis are summarized in Table

XXXV below,
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TABLE XXV

ANOVA OF NEUROTICISM SCORES BY RELIGION, SEX AND SOCIO-ECONOMIC STATUS

(SELECTED GROUP)

Source of Variation SS af MS F P

A (Religion) 37,008 2 18,504 1,158 > 0,05
B (Sex) 60,036 1 60,036 | 3,756 70,05
C (S-E S) 0,004 1 0,004 | 0,0002 | >0,05
AXB 30,881 2 15,440 | 0,966 »0,05
AXC - 11,722 2 5,861 | 0,367 > 0,05
BXC 0,004 | 1 0,004 | 0,0002 | 0,05
AXBXC 24,865 2 12,432 | 0,778 0,05
Error 3836,476 240 15,985

Totals 4000,996 251

As indicated in the table above, for the selected group of subjects, there

were no significant everall differences in neuroticism between the religious

groups, or between the sexes, or between the socio-economic status groups,

To investigate the effect of religion, sex and socio-economic status on
the lie scale scores for the total group, the total L scores of the
480 subjects were subjected to a 3 X 2 X 2 (religion x sex x socio-economic
status) factorial analysis of variance for independent measures, The

results of this analysis are summarized in the table given below.
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TABLE XXXVI

ANOVA OF LIE SCALE SCORES BY RELIGION, SEX AND SOCIO-ECONOMIC STATUS

(TOTAL GROUP)
Source of Variation S8 daf MS F P
A (Religion) 0,612 2 0,306 0,090 >0,05
B (Sex) 32,552 1 32,552 9,622 < 0,01
C (S-E S) 0,752 1 0,752 0,222 >0,05
AXB 6,908 2 3,452 1,020 >0,05
AXC ' 0,655 2 0,328 0,097 >0,05
BXC 0,102 1 0,102 0,030 >0,05
AXBXC 6,128 2 3,064 0,906 > 0,05
Error 1583,275 468 3,383
Totals 1630,981 479

There was no significant overall difference between the three religious
groups or between the two socio-economic groups in the lie scale scores as
indicated in Table XXXVI above, However, the main effect of sex was
significant with the boys obtaining a significantly higher mean lie score
(7,746) than the girls (6,734). (Sex differences in lie scores will

be discussed in Chapter Seven),

A3X2X 2 (religion x sex x socio-economic status) factorial analysis
of variance for independent measures indicated that, for the selected group

of 252 subjects, there were also no religious, sex or socio-economic status

differences in the lie scale scores (Table XXXVII).
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TABLE XXXVII

ANOVA OF LIE SCORES BY RELIGION, SEX AND SOCIO-ECONOMIC STATUS

(SELECTED GROUP)

Source of Variation SS af MS F P

A (Religion) 1,024 2 0,512 0,357 | > 0,05
B (Sex) ' 0,099 1 0,099 | 0,069 | »0,05
C (S-E S) 0,004 1 0,004 0,003 | »0,05
AXB 6,960 2 3,480 2,427 | »0,05
AXC 1,341 2 0,670 0,467 | »0,05
BXC 0,194 1 0,194 0,135 | 70,05
AXBXC 1,056 2 0,528 0,368 | »0,05
Error 344,286 240 1,434

Totals 354,964 | 251

(D) CONCLUSION

Just as in the Behr study with university students, the present
investigation with standard 9 Indian high school pupils revealed that,
for both the total group as well as for the selected group, there were no
significant differences between Christians, Hindus and Muslims in the

extraversion, neuroticism or lie scores as measured by the EPI,

The hypothesis, stated on p, 54, that the different religious groups

differ significantly in introversion~extraversion, was unconfirmed,
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The next chapter takes up the question of whether sex is a
significant determinant of introversion-extraversion, and secondarily,
of neuroticism and lie scores, As pointed out in Chapter One (p, 54 ),

the hypothesis that there is a significant difference between males and

females in introversion-extraversion wj1) be tested,

=== =000 = = = =



~161-

CHAPTER SEVEN

EXTRAVERSION, NEUROTICISM AND LIE SCORES IN RELATION TO SEX

(A) REVIEW OF THE LITERATURE

Researchers have investigated the relationship between extraversion,
neuroticism and lie scores in relation to sex,and they were not unequivocal in
their conclusions, For example, as the following review of the literature
will indicate, some researchers have found males to be signifipantly more

extraverted than females, others have found that the reverse applied,
while still others have found no significant difference between the

sexes in extraversion,

Carrigan (1960) pointed out discrepancies between factorial studies
based on introversion - extraversion among male and female subjects and
commented: ''There are areas which have not been - or are just beginning to
be - systematically explored, There are hints that introversion-extraversion

may be differentially manifested in males and females" (p,357).

Eysenck (1960b)conducted a factor-analytic study of the responses of
a quota sample of 1 000 English subjects on a five-part 29-item questionnaire,
Detaila.regarding the age, and number of males and females were not given.
Included in the analysis were also the social status (middle versus working

class) and sex of the respondents, Five factors were found to account for

63% of the variance,

The contribution of class to the variance was only 5%, whereas that of
sex was over 55%, The conclusion was that the relationship between class
and the dependent variable was negligible, while the influence of sex was very
strong. The class relationships were in line with previous work, neuroticism

having been found to show a very slight negative correlation with middle class.

™
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With regard to sex, Eysenck found a negative correlation hetween
neuroticism and masculinity and a positive one between extraversion and
masculinity (1960b,p.53). These findings are all congruent with the previous
work of Eysenck (1958). In addition to a high correlation between
emotionality and femininity Eysenck found a correlation of 0,24

between feminity and nervousness, Eysenck pointed out that these results
did not necessarily imply that women were in fact more emotional,

nervous, neurotic and introverted than men; they may merely have been more

inclined to admit these facts (19G0b, p, 53).

The work of Eysenck (1958) has suggested that, according to their
questionnaire responses, women are somewhat more neurotic than men and

that men are somewhat more extraverted than women,

In their discussion of some Junior Maudsley Personality Inventory (JMPI)
data, Furneaux and Gibson (1961) stated that there appeared to be some
reason for believing that the results of an item analysis of inventory

material of the JMPI type depended,in part,on the sex of the group within which

the analysis was conducted,

Costello and Brachman (1962) investigated,in addition to cultural
differences, possible sex differences in extraversion and neuroticism, as

measured by the JMPI, among Canadian and English children,

The test was administered under group conditions to 261 male and
248 female Canadian high school children between the ages of 14 and 16 years

and to 304 male and 230 female English comperehensive school children between

the ages of 14 and 16 years,
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The differences between the mean extraversion score of the boys and girls

were not significant, However, the differences between the mean neuroticism
scores of the sexes were significant, Both the Canadian and English girls

obtained higher mean neuroticism scores than the Canadian and English
boys (p < 0,01) (p, 256),

The MPI (Eysenck, 1959a)and the Fear Survey Schedule (Wolpe and Lang,
1964) were administered by Hannah, Storm and Caird (1965) to 1154 male
and 804 female Canadian undergraduates in order to investigate, inter alia,
sex differences in extraversion and neuroticism, No details regarding

the ages of the subjects were given,

The mean neuroticism score of the females (X = 25,18; S.D. = 9,79)
was significantly higher than the corresponding score for males X = 23,46
5.D, = 9,87) (t = 6,49;. p < 0,001), On extraversion, the females
obtained a mean score of 27,66 (S,D, = 9,33) while the male mean score
was 27,93 (5.,D, = 9,33)., The sex difference on extraversion was not

significant (t = 1,05 p> 0,10) (p.1214),

Eysenck and Eysenck (1969h)attempted to relate the scores of normal
respondents on three scales, viz,, psychoticism (P), extraversion (E),
and neuroticism (N) to such factors as age, sex and social class,
These variables were often neglected in dealing with personality,

The authors pointed out that previous research had indicated that E
decreased with age, was not related strongly to social class, and was
higher in males than females, N also decreased with age, was slightly
higher in the lower social strata, and was higher in females than in
males (Eysenck, 1956a; Eysenck, 1958; Eysenck, 1960b;

Eysenck and Eysenck, 1964a), It should be noted that the samples used
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in most of the studies referred to were not representative, so that sampling

errors might have accounted for some of the observed differences,

The inventory contained 20 extraversion (E), 20 neuroticism (N) and
20 psychoticism (P) questions and was administered to 1 423 adult males
and 968 females as well as to 1 400 students of both sexes and to 327 housewives,
Eysenck and Eysenck (1969) used 5 socio-economic groups, viz,, upper middle-
class, middle-class, lower middle-class, skilled working-class and the semi-
and unskilled working classes combined, In view of the relatively small
number of respondents in class 1, this was combined with class 2, thus

reducing the number of classes to four,

The age groups were amalgamated into three: young (below 30),
middle-aged (30-49) and old (above 50), Taking age first, among both
men and women, it was found that E scores declined with age, Among the young,
the méans were 13,46 and 13,02, respectively; among the middle-aged, 18,81
and 11,72,respectively, and among the old, 11,55 and 11,40, respectively,
At all three ages, women were slightly less extraverted than men, although
the differences were clearly quite small in absolute terms, With regard
‘to social class, there was evidence that classes 1 and 2 (11,66 for males and
12,05 for females) were somewhat less extraverted than the rest (range for
males = 13,03 - 13,28; range for females = 12,45 -~ 12,57), The trend towards
middle class introversion appeared in both sexes but was stronger in the
men, All these trends were replicated for both sexes, and Eysenck and

Eysenck indicated that they were thus likely to be neither chance nor

spurious selection effects (p, 70).

There was an age trend in both sexes from high N scores in the young

(8,34 for males and 9,71 for females) to low scores in the old

(5,79 for males and 6,50 for females) with the middle-aged intermediate
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(6,68 for males and 7,62 for females), At each age the women had higher
scores, As for social class, the middle-class groups (6,76 for males
and 7,80 for females) had significantly lower scores than the other classes
(range for males = 7,28 - 8,39; range for females = 7,84 - 9,07), There

was no obvious class trend in N scores,

The findings mentioned above suggested that young people were high
on E and N, that males were high on E and low on N, and that middle class
people were low on E and N, None of these differences was very large, but,
according to the authors, they were all sufficiently marked to have been
statistically significant although the researchers did not report the

levels of significance,

Thirty male and 30 female subjects, randomly selected from the
Florida State University sophomore class of 2 785 students, were individually
administered the MPI to determine neuroticism and extraversion scores
(Whittaker, 1969), As part of a larger study, the relationship between sex

and E scores was investigated,

Whittaker obtained a mean N score of 25,63 for males and 24,17 for
females (p > 0,05) (p.44). He concluded that there was no relationship

between neuroticism scores and sex for the university students,

With regard to E scores, males obtained a mean of 29,00 and females
29,23 (p > 0,05). Whittaker concluded that although females had a slightly
higher mean extraversion score on the MPI than male subjects, their

higher score was far from statistically significant (p, 45),

However, Whittaker pointed out that those findings contrasted
significantly with previous findings of many United States and European

studies which had dealt with the same variables over the years (Eysenck,

1959a; Bendig, 1960; Knapp, 1962 Coleman, 1964),
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As part of a broader study, Child (1969) analysed the EPI scores of
male and female freshman students from the University of Bradford.
Altogether there were 58 arts women, 45 science women, 107 arts men, and
397 science men, He found that the women were markedly more neurotic
than men (z = 4,17} p < 0,001), Child pointed out that "the extraversion

scores were very much alike for ,..(the) sexes'"(p, 42),

Mehryar (1970) administered a verbatim Persian translation of
Form A of the EPI to 150 students (78 boys, 72 girls; age range=18-23
years) from Pahlavi University, He obtained a male mean E score of 12,26
(S.D,=3,27) and a female mean E score of 12,22 (S,D,=4,57)., There was mo
significant difference between the E scores (t = 0.760; . p > 0,05) and
Mehryar commented that male and female Iranian students were closely
similar to each other in terms of extraversion; males were somewhat

more homogeneous than females, The difference between the N scores of

Iranian male and female students was not significant (¥=12,68; S,D,=5,05

versus 2%13,38; 5.D,=5,15, respectively) (p, 259), On the L scale, Mehryar
obtained a mean of 3,40 (S,D.=1,91) for males and 3,86 (S,D,=»1,39) for females

1
(p. 258), A z~ value of 1,68 (p » 0,05) indicated that the difference

between male and female L scores was not atatistically significant,

In their study, Kanekar and Mukerjee (1972) used 80 graduate
students (age range=18-28 years) from Nagpur University, India, The
total sample consisted of 20 male arts students, 20 male science students,

20 female arts students and 20 female science students,

Extraversion and neuroticism were measured by Form A of the EPI

which was administered without any modification or translation,

1
Calculi:ed by the present researcher using the formula given in the footnote
on p, 167,
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Analysis of the results revealed, inter alia, that the females Bcored
significantly lower than the males on extraversion (t = 3,33; p < 0,01),
There was no significant difference. between the sexes on neuroticism

(p. 310),

Lowe and Hildman (1972) designed a study to investigate possible
differences in extraversion and neuroticism scores attributable to race,
Form A of the EP] was administered to 1 149 students entering the
University of Southern Mississippi and 495 students entering Alcorn

Agricultural and Mechanical College, Mississippi.

Some of the results given by them (p, 191) are presented in the

table below.

TABLE XXXVIII

EPI RESULTS OF MISSISSIPPI BLACK AND WHITE MALES AND FEMALES

Extraversion Neuroticiam

Group n X 5.0, z i_ 5,0, z

Black Females | 312 | 12,3 | 3,28 | 2,403 | 11,7 | 4,00 | 6,443

Black Males 227 13,0 | 3,37 9,4 4,08
White Females 586 13,9 | 3,86 0,434 11,8 4,32 6,064
White Males 519 14,0 | 3,78 10,2 4,42

1
Calculated by the present researcher using the following formula:

X, - X '
z = !_l______E

BD-
X
wherean -:\/£||_2+1@.12
X Xy Xy
where 5, = the standard error of the difference between two means for
X uncorrelated data
8_ = the standard error of a sample mean (Downie and Heath, 1965, pp.

X 132 - 133)
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It must be pointed out that while the Lowe and Hildman study concerned

racial differences in introversion and extraversion, the presenit researcher
used the figures presented by them to test also for differences between the

BeXed,

The results indicated that black males were significantly more
extraverted than black females (p < 0,05) while there was no significant

difference between white males and females in this respect,

Black females and white females were significantly more neurotic

than black and white males, respectively (p < 0,001),

Hetzel Eg_jg,{19?3} selected 397 undergraduates (261 males and 136
females) chosen from a total group of 2 031 students who had
completed the EPI (Form B) at their first enrolment in February, 1969,
as part of a wider study. The E scale scores of males and females showed
no significant difference (X = 13,7 versus X = 14,1 respectively; F=1,3),
However, on the N scale, the females were found to be significantly more
naurutié-ﬁhan males (X=10,7 versus E=9,?, respectively; F = 4,4,

p < 0,05) (p,98).

Hosseini et al. (1973) administered a slightly modified version of

the Persian form of the EPI (PEPI), which also included Eysenck's
psychoticism scale, to 1 009 Iranian secondary school graduates (768
boys and 241 girls) aged between 18 and 20 years taking the Pahlavi

University entrance examination,

The mean male E score of 11,097 (S,D.=3,854) was significantly
higher than the mean female E score of 10,414 (8,D, = 3,745) (z =
2,53; p< 0,05). On the other hand, the female mean N score [3;11,93?;

5.0, = 4,611) was significantly higher than the corresponding mile

score (X = 10,9725 S.D, = 4,692) (z = 2,83; p < 0,01),
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The difference between male and female L scores was not statistically

significant (p, 200),

Iranian girls were thus found to be less extraverted, but more
neurotic, than their male counterparts, Hosseini et al. (1973) pointed
out that the differences were not only consistent with earlier findings
with comparable Iranian groups but they were also in agreement with
Eysencks' (1969h)theoretical explanations and their empirical findings

with British subjects,

Mohan and Kumar (1973) investigated the relationships among
neuroticism extraversion and intelligence among 336 master's students
at Punjab University in India, The EPI was used to measure
extraversion and neuroticism, and IQ was measured by Raven's

Standard Progressive Matrices Test (1960),

The researchers did not investigate differences between the sexes
on extraversion and neuroticism, However, they provided the following
data which the present investigator used to test for sex differences

(p. 166, Table I):

Males Females
Neuroticism : X 10,73 10,63
Extraversion : X 10,57 10,28
N 168,00 168,00
Neuroticism : S.D, 5,17 4,94
Extraversion : S, D, 3,95 4,39

1
The 2z~ test revealed that there were no significant differences

between males and females on both neuroticism (z = 0,181; p » 0,05)

and extraversion (z = 0,634, p > 0,05),

1
Footnote: The formula used was the one given in the footnote on p, 167,
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Behr (1974) administered the EPI to 1 858 Christian, Hindu and
Muslim, first-year, Indian,University of Durban-Westville students,
Form A was administered to 291 males and 152 females and Form B
to 295 males and 120 females, The mean age of those who completed
Form A was 19,41 years (S5.D.=2,36) and the mean age for the Form B
group was 19,24 years (5.,D.=2,22), She found that the females had
significantly higher N scores than males on both Form A& (p ¢ 0,01)
and Form B (p < 0,05), There were no significant E-score differences
between the males and females on either Form A or Form B, Males had
a significantly higher score than females (p < 0,05) on the L scale
of Form A. No ﬂignificant L scale difference between males and

females was observed on Form B (p, 14).

Koul (1976) studied differences in extraversion and neuroticism
among urban adolescent boys and girls at high and low levels of
general intelligence and socio-economic status, Five hundred boys
and 500 girls were selected from 10th grade students from various
schools in India, Jalota's Group Intelligence Test and the Socio-
economic Status Scale Questionnaire were administered, along with
a4 Hindi version of the Maudsley Personality Inventory, Koul reported

that the girls were significantly more neurotic than the boys,

The foregoing review of the literature on the relationship between
extraversion, neuroticism and sex indicated that while some researchers
found males to be significantly more extraverted than females (Eysenck, 1960h,
Eysenck and Eysenck, 1969b; Kanekar and Mukerjee, 1972; Lowe and
Hildman (among blacks), 1972; Hosseini et _al,, 1973), other researchers
discovered no significant differences between males and females on

extraversion (Costello and Brachman (among school children), 1962;
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Hannah, Storm and Caird, 1965; Child, 1969; Whittaker, 1969; Mehryar, 1970;
Lowe and Hildman (among whites), 1972; Hetzel et al,, 1973; Mohan and

Kumar, 1973; Behr, 1974; Koul, 1976).

As far as neuroticism was concrened, Eysenck (1960b),Costello and
Brachman (1962) - among children, Hannah, Storm and Caird (1965), Eysenck
and Eysenck (1969b),Child (1969), Lowe and Hildman (1972) = among blacks and
vhites, Hetzel et al.(1973), Hosseini et al, 1973), Behr (1974) and
Koul (1976) found females to score significantly higher than males,

However, Whittaker (1969), Mehryar (1970), Kanekar and Mukerjee (1972)
and Mohan and Kumar (1973) found no significant dific. ences between the

neuroticism scores of males and females,

Only two studies (Mehryar, 1970; Behr, 1974) which compared the L scores
of males and females could be traced, While Mehryar's study showed no
significant difference between the L scores of males and females, the
Behr study showed that on Form A of the EPI, males had a significantly

higher score than females,

The tindings of researchers imto a possible relationship between
extraversion, neuroticism and sex is equivocal, This may be due to the

fact that the various samples were drawn from different cultural, socio-economic,
age or IQ groups, all of which have been demonstrated to have some

effect on introversion-extraversion and neuroticism,
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(B) METHOD

The method of researcnh adopted with high school students into this

aspect has already been outlined in Chapter Six,

From_the total sample of university students available, 44 Chemistry I,
120 English I and 120 Psychology I students were randomly selected., They
formed the total groups of students, Within each sample, an equal number of
males and females was selected, It was ensured that within each
sex group there was an equal number of high- and low-status subjects, When
the high 1lie scorers (L score above 4) were excluded, the selected groups

comprised 36 Chemistry I, 84 English I and 84 Psychology I students,

The scores of the subjects from the different departments were
not pooled because a difference in extraversion was expected between the
language (English I) and science (Chemistry I) students, In fact, one
of the hypotheses to be tested in Chapter Thirteen is that students
of the ;gnguage subjects differ significantly from students of the

science subjects in introversion-extraversion,

(C) RESULTS

The results of the investigation into the relationship between sex,
on the one hand, and extraversion, neuroticism and lie scores,on the other,

among high school students have already been given in Tables XXXII to -

XXXVII, inclusive,

Tables XXXII and XXXIII indicated that in the total and selected groups,
respectively, there were no significant differences between the

extraversion scores of the boys and girls,
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Table XXXIV indicated that, among the total group of students, there
was a significant differénce between the neuroticism scores of the boys and girls
X = 10,671 and 12,988, respectively, p < 0,01), The girls were significantly
more neurotic than the boys. There were no significant differences between
the neuroticism scores of the boys and girls forming the selected group of

students, as was evidenced in Table XXXV,

Table XXXVI indicated that there was a significant difference between
the lie scores of the boys and girls (p < 0,01), The boys had significantly
higher lie scores than the girls X = 4,067 and 3,546, respectively), Table
XXXVII indicated that, among the selected group of students, there was no

significant difference between the lie scores of the boys and girls,

Tables XXXIX to LXII, inclusive,give the results of the university

students,

ANOVA Tables XXXIX and XL indicate that, for both the total

and selected groups, respectively, there were no significant overall

differences in age between the four sub-groups of Chemistry I students.

that were to be compared on extraversion, neuroticism and lie scores,

TABLE XXXIX

ANOVA OF AGES OF THE FOUR SUB-GROUPS OF CHEMISTRY STUDENTS (TOTAL GROUP)1

Source of Variation S8 daf MS F P
Between groups . 0,010 3 0,003

| 4 0,20 20,05
Within groups 6,114 40 0,153
Totals 6,124 43

The source-dat& from which this table, as well as all other tables
presented in Chapter Seven, was derived are given in Appendix G
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TABLE XL

ANOVA OF AGES OF THE FOUR SUB-GROUPS OF CHEMISTRY STUDENTS (SELECTED GROUP)

Seurce of Variation SS af MS F P
Between groups 1,037 3 0,346

' 1,341 70,05
Within groups 8,250 32 0,258
Totals 9,287 35

With age controlled, the groups were then investigated for differences

in extraversion,

Two 2 X 2 (sex X socio-economic status) ANOVA factorial designs for

independent measures (adapted from Winer, 1971, pp, 452 - 463) indicate

that there were no significant differences in extraversion between the

sexes among Chemistry I students in both the total and selected groups

(Tables XLI and XLII, respectively),

TABLE XLI

ANOVA OF EXTRAVERSION SCORES OF CHEMISTRY STUDENTS BY SEX AND SOCIO=ECONOMIC

STATUS (TOTAL GROUP)

Source of Variation SS daf MS F P

A (Sex) 20,454 1 20,454 1,670 > 0,05
B (S-E S) 2,272 1 2,272 0,185 > 0,05
A X B 99,001 1 99,001 | 8,082 < 0,01
Error 490,000 40 12,250

Totals 611,727 43
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TABLE XLII

ANOVA OF EXTRAVERSION SCORES OF CHEMISTRY STUDENTS BY SEX AND SOCIO-

ECONOMIC STATUS (SELECTED GROUP)

Source of Variation S8 df MS F P

A (Sex) 1,001 1 1,001 0,061 > 0,05
B (S-E S) 0,445 - 1 0,445 0,027 > 0,05
AXB 5,444 1 5,444 0,330 > 0,05
Error 528,000 32 16,500

Totals 534,889 35

However, a significant sex by socio-economic status interaction was
noticed in the total group, Among the males, the low-status group was
more extraverted than the high X = 14,636 and 11,182, respectively), while,

among the females, the high-status group was more extraverted than the low

X = 12818 and 10,273, respectively),

Tables XLIII and XLIV of two 2 X 2 ANOVA factorial designs for
independent measures indicate that there was a significant difference in
neuroticism between the Chemistry I males and females in the total group
(F = 6,506; p < 0,05) and also in the selected group (F = 5,744;
p < 0,05), In both groups ,the females (total group X = 13,136; selected
group X = 14,778) had significantly higher neuroticism scores than the males

(total group X=9,546; selected group X = 11,056),
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TABLE XLITT

ANOVA OF NEUROTICISM SCORES OF CHEMISTRY STUDENTS BY SEX AND SOCIO=-

ECONOMIC STATUS (TOTAL GROUP)

Source of Variation SS df MS F P
A (Sex) 141,841 1 141,841 6,506 <0,05
B (S-E 8) 0,022 1 0,022 0,001 | >0,05
AXB 12,023 1 12,023 0,552 >0,05
Error 872,000 40 21,800
Totals 1025,886 43

TABLE XLV
ANOVA OF NEUROTICISM SCORES OF CHEMISTRY STUDENTS BY SEX AND SOCIO-

ECONOMIC STATUS (SELECTED GROUP)

Source of Variation SS df MS F P
A (Sex) 124,694 1 124,694 | 5,744 | <0,05
B (S-E S) 26,694 1 26,694 1,230 > 0,05
A X B 4,695 1 4,695 0,216 >0,05
Error 694,667 32 21,708
Totals 850,750 35

Tables XLV and XLVI, two 2 X 2 ANOVA factorial designs for

independent measures,indicate that there were no significant differences

between the lie scores of the sexes among Chemistry I students in both the

total and selected groups, respectively,
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TABLE XLV

ANOVA OF LIE SCORES OF CHEMISTRY STUDENTS BY SEX AND SOCIO-ECONOMIC

STATUS (TOTAL GROUP)

Source of Variation 5S af MS F P
A (Sex) 7,364 1 7,364 2,414 > 0,05
B (S-E 8) 1,455 1 1,455 0,477 > 0,05
AXB ' 0,817 1 0,817 0,268 > 0,05
Error 122,364 40 3,050
Totals 132,000 43

TABLE XLVI
ANOVA OF LIE SCORES OF CHEMISTRY STUDENTS BY SEX AND SOCIQ-ECONOMIC

STATUS (SELECTED GROUP)

Source of Variation SS df MS F P
A (Sex) 0,444 1 0,444 0,326 > 0,05
B (S=E S) 0,111 1 0,111 0,082 > 0,05
AXB 0,111 1 0,111 0,082 20,05
Error 43,556 32 1,361
Totals 44,222 35

- ANOVA Tables XLVII and XLVIIT indicate that, for both the total

and selected groups, respectively, there were no significant overall

differences in age between the four sub=groups of English I students that

were to be compared on extraversion, neuroticism and lie scores,




-178-

TABLE- XLVII

ANOVA OF AGES OF THE FOUR SUB-GROUPS OF ENGLISH STUDENTS (TOTAL GROUP)

Source of Variation S5 df MS F P
Detween groups 3,B85 3 1,295

2,229 70,05
Within groups 67,432 116 0,581
Totals 71,317 119

TABLE XILVIII

ANOVA OF AGES OF THE FOUR SUB-GROUPS OF ENGLISH STUDENTS (SELECTED GROUP)

Source of Variationm 88 daf M3 F P
Between groups 2,998 3 0,999

2,197 > 0,05
Within groups 36,374 BO 0,455
Totals 39,372 B3

With age controlled, the groups were next investigated for differences

in extraversion,

Two 2 X 2 (sex x socio-economic status) ANOVA factorial designs for

independent measures indicate

selected groups,there were no significant differences in extraversion

that, for both the total and

between the sexes among English I students (Tables XLIX and L,

respectively),
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TABLE XIL.IX

ANOVA OF EXTRAVERSION SCORES OF ENGLISH STUDENTS BY SEX AND SOCI0-

ECONOMIC STATUS (TOTAL GROUP)

Source of Variation SS df MS F P
A (Sex) 63,075 1 63,075 3,678 20,05
B (S-E S) 6,075 1 6,075 0,354 >0,05
AXB 6,075 1 6,075 | 0,354 70,05
Error 1989,367 116 17,150
Totals 2064 ,592 119

TABLE L

ANOVA OF EXTRAVERSION SCORES OF ENGLISH STUDENTS BY SEX AND SOCIO-ECONOMIC

STATUS (SELECTED GROUP)

Source of Variation SS df MS F P

A (Sex) 3,441 1 3,441 0,243 70,05
B (S-E S) 0,964 1 0,964 0,068 720,05
AXB 0,012 1 0,012 0,001 70,05
Error 1134,476 80 14,181

Totals 1138,893 83

The following ANOVA tables of two 2 X 2 factorial designs for independent
measures indicate that, for both the total and selected groups,
there were no significant differences between the sexes inm neuroticism among

English I students (Tables LI and LII, respectively).
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TABLE LI

ANOVA OF NEUROTICISM SCORES OF ENGLISH STUDENTS BY SEX AND SOCIO-ECONOMIC

STATUS (TOTAL GROUP)

Source of Variation 58 df MS F P
A (Sex) 29,009 1 29,009 1,148 70,05
B (S=E 8) 39,675 1 39,675 1,569 > 0,05
AXB 4,408 1 4,408 0,174 70,05
Error 2932,500 116 25,280
Totals 3005 ,592 119

TABLE LII

ANOVA OF NEUROTICISM SCORES COF ENGLISH STUDENTS BY SEX AND SOCIO-ECONOMIC

STATUS (SELECTED GROUP)

Source of Variation 83 af MS F P

A (Sex) 3,440 1 3,440 0,171 > 0,05
B (S-E S) 33,440 1 33,440 1,663 70,05
AXB 10,013 1 10,013 0,498 70,05
Error 1608 ,857 BO 20,111

Totals 1655,750 83

The following table of a 2 X 2 ANOVA factorial design for independent

measures indicates that there was a significant difference in the lie scores

of the sexes

Amcns

the total group of English I students,

The females

had a higher mean lie score than the males (X = 3,500 and 2,767, respectively),
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TABLE LIII

ANOVA OF LIE SCORES OF ENGLISH STUDENTS BY SEX AND SOCIO-ECONOMIC STATUS

(TOTAL GROUP)
Source of Variation SS df MS F P
A (Sex) 16,134 1 16,134 5,295 < 0,05
B (S-E S) 16,134 1 16,134 5,295 <0,05
AXB 0,132 1 0,132 | 0,043 > 0,05
Error 353,467 116 3,047
Totals 385,667 119

However, as reflected in Table

omitted, no significant difference in the lie scores was observed between the

sexes,

TABLE LIV

LIV, when the high lie scorers were

ANOVA OF LIE SCORES OF ENGLISH STUDENTS BY SEX AND SOCIOQ-ECOMIC STATUS

(SELECTED GROUP)

Source of Variation SS daf MS F P

A (Sex) 4,762 1 4,762 | 3,453 > 0,05
B (S-E 3) 1,714 1 1,714 1,243 >0,05
AXB 0,190 1 0,190 | 0,138 >0,05
Error 110,286 80 1,379

Totals 116,952 83
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ANOVA Tables LV and LVI indicate that, for both the total zroup as
well as the selected group, respectively, there were no significant overall
differences in age between the four sub-groups of. Psychology I students that

were to be compared on extraversion, neuroticism and lie scores,

TABLE LV

ANOVA OF AGES OF THE FOUR SUB-GROUPS OF PSYCHOLOGY STUDENTS (TOTAL GROUP)

Source of Variation 55 daf MS F P
Between groups 0,155 3 0,052
0,027 70,05
Within groups 219,534 116 1,893
Totals 219,689 119
TABLE LVI

ANOVA OF AGES OF THE FOUR SUB-GROUPS OF PSYCHOLOGY STUDENTS (SELECTED GROUP)

Source of Variation 58 daf M5 F P
Between groups 2,586 3 0,862 0,855 >0,05
Within groups 80,641 80 1,008

Totals 83,227 83

With age controlled, the groups were then investigated for differences

in extraversion,

The following two 2 X 2 (sex x socio-economic status) ANOVA factorial
designs for independent measures indicate that, for both the total and the

selected groups, respectively, there were no significant differences in

extraversion between the sexes among Psychology I students.
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TABLE LVII

ANOVA OF EXTRAVERSION SCORES OF PSYCHOLOGY STUDENTS BY SEX AND SOCIO-

ECONOMIC STATUS (TOTAL GROUP)

Source of Variation SS af MS F P

A (Sex) 1,857 1 1,875 0,125 >0,05
B (S-E S) 15,409 1 15,409 1,026 >0,05
AXB 25,208 1 25,208 1,679 >0,05
Error 1742,100 116 15,018

Totals 1784,592 119

TABLE LVIII

ANOVA OF EXTRAVERSION SCORES OF PSYCHOLOGY STUDENTS BY SEX AND SOCIO-

ECONOMIC STATUS (SELECTED GROUP)

Source of Variation SS df MS F P

A (Sex) 1,441 1 1,441 0,103 > 0,05
B (S-E S) 7,441 1 7,441 0,532 > 0,05
AXB 14,583 1 14,583 | 1,042 70,05
Error 1119,524 80 13,994

Totals 1142,989 83

The following two tables, each a 2 X 2 ANOVA factorial design for
independent measures, indicate that, for both the total and selected groups,
respectively, there were no significant differences between the sexes in

neuroticism among Psychology I students,
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TABLE LIX

ANOVA OF NEUROTICISM SCORES OF PSYCHOLOGY STUDENTS BY SEX AND SOCIO-

ECONOMIC STATUS (TOTAL GROUP)

Source of Variation SS df MS F P
A (Sex) 70,534 1 70,534 2,878 >0,05
B (S-E S) 26,134 1 26,134 | 1,066 >0,05
AXB 4,032 1 4,032 0,164 > 0,05
Error 2843 ,267 116 24,511
Totals 2943,967 119

TABLE LX

ANOVA OF NEUROTICISM SCORES OF PSYCHOLOGY STUDENTS BY SEX AND SOCIO-ECONOMIC

STATUS (SELECTED GROUP)

Source of Variation SS df MS F P

A (Sex) 32,190 1 32,190 1,428 > 0,05
B (S=E S) 15,428 1 15,428 0,685 > 0,05
A X B 5,763 1 5,763 0,256 >0,05
Error 1802,571 80 22,532

Totals 1855,952 83

The following two tables, each a 2 X 2 factorial design for

independent measures, indicate that, for both

the total and selected groups,

respectively, there were no significant differences between the sexes in the

lie scores of Psychology I students,
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TABLE LXI

ANOVA OF LIE SCORES OF PSYCHOLOGY STUDENTS BY SEX AND SOCIO-ECONOMIC STATUS

(TOTAL GROUP)
Source of Variation SS df MS F P
A (Sex) 3,008 1 3,008 0,763 70,05
B (S-E S) 0,075 1 0,075 | 0,019 >0,05
AXB 7,009 1 7,009 1,778 70,05
Error 457,233 116 3,942
Totals . 467,325 119

TABLE LXII

ANOVA OF LIE.SCORES OF PSYCHOLOGY STUDENTS BY SEX AND SOCIO-ECONOMIC STATUS

(SELECTED GROUP)

Source of Variation SS daf MS F P

A (Sex) 0,428 1 0,428 0,246 | > 0,05
B (S<E S) 0,048 1 0,048 0,028 > 0,05
AXB 0,429 1 0,429 0,246 | >0,05
Error 139,333 80 1,742

Totals 140,238 83

(D) DISCUSSION OF RESULTS

A comparison of the mean extraversion scores of high school as well as
those of wniversity chemistry, English and psychology students consistently
indicated that,for both the total and selected groups ,there were no significant

sex differences, This result is in agreement with those obtained by Costello

and Brachman (1962), Hannah et al, (1965), Whittaker (1969), Mehryar (1970),
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Lowe's and Hildman's finding among Whites (1972), Hetzel et al, (1973),

Mohan and Kumar (1973), Behr (1974) and Koul (1976),

The present finding,that girls have a higher neuroticism score than
boys, is also consistent with some of the previous findings (Eysenck, 1960b;
Costello and Brachman, 1962; Hannah et al,, 1965; Eysenck and Eysenck,
1969b; Child, 1969; Lowe and Hildman, 1972; Hetzel et al.,, 1973;

Hosseini et al.,, 1973; Behr, 1974; Koul,1976), The higher neuroticism

scores for females were significant among the total group of high school
pupils and the university Chemistry I total and selected groups, Although
significance was not attained in the high school selected group (male 3211,730;
female X = 12,706), English I total group (male X = 9,867; female X =

10,850), English I selected group (male X = 10,548; female X = 10,952),
Psychology I total group (male X = 10,217; female X = 11,750) and the
Psychology I selected group (male X = 11,071; female X = 12,310), the

means indicate that the trend for females to have higher neuroticism scores

than males was evident among them also,

A possible explanation for the sex difference in neuroticism is the
higher incidence of neurotic reactions among women, This higher incidence has
been repeatedly demonstrated by epidemiological studies (Hock and Zubin, 1961),
On the other hand, the results do not necessarily mean that women are in

fact more neurotic than menj they may merely feel freer to admit it,

Eysenck (195%) claims that th: N score measures liability to
breakdown under stress and, therefore, people with high N scores are
more likely to suffer psychological illness, Therefore, according to the
results of the present investigation, females may be more susceptible than

males to personality disorganization,
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The results also indicate that, among the total group of high schoold
students, the boys had a significantly higher mean L score than the girls,
This could mean that boys have more difficulty than girls in accepting
socially deviant impulses as part of the self (Adorno et al., 1950),

While this fact may account for an elevated lie score for boys, on the

one hand, the conformist, traditional, religious, honest sex role expected
of females could have contributed to a lowering of the lie score for girls,
on the other, However, it must be pointed out that these results must be
accepted with reservation in view of the fact that, when the protocols of
doubtful validity were omitted, the relationship between L scores and sex

ceased to be significant (Table XXXV1I),

The author cannot plausibly explain, apart from advocating the
operation of sampling factors and the presence of invalid protocols, why the
females had significantly higher lie scores than the males among the English
students, while there was no such finding amongz the chemistry and psychology
students. The fact that the relationship between sex and lie scores among the
English students ceased to be significant when the high lie scorers were
excluded, supports the view that the presence of invalid protocols could have

caused the relationship to reach significance,

It must be pointed out that some of the results contained in Tables XXII
and XXVI differ from those appearing in Tables XXXII and XXXVI. For example,
Table XXII indicated a significant difference between the sexes in extraversion
while no sipnificant difference was recorded in Table XXXII. Also Table XXVI
indicated no significant difference between the sexes in the lie scores while
Table XXXVI reflected a significant difference, The results cannot be regarded as
contradictory because the data on which Tables XXII and XXVI were based were drawn
from only Tamil- and llindi-speaking Hindus, The data contained in Tables XXXII

and XXXVI were based on information drawi. from the major Indian linguistic



groups, namely, Tamil, Hindi, Telegu, Gujerathi and Urdu, and also from the
three religious groups studied, namely, Christian, Hindu and Muslim, The
latter data may, therefore, be regarded as representative of the Indian

standard 9 school population, unlike the former,
(E) CONCLUSION

The main hypothesis that there is a significant difference between Indian
males and females in introversion-extraversion, as stated on p, 54, was not

confirmed either at the high school or university level,

Chapter Eight will examine the relationships between extraversion,
neuroticism and lie scores, on the one hand, and IQ, on the other, The
hypothesis that there is a significant correlation between introversion-

extraversion and IQ, as mentioned in Chapter One (p, 54), will be tested,

--—-000-___
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CHAPTER EIGHT

EXTRAVERSION, NEUROTICISM AND LIE SCORES IN RELATION TO IQ

(A) REVIEW OF THE LITERATURE

The following outline of the literature Wwill indicate the extent to

which results obtained on the relationship between extraversion and

neuroticism, on the one hand, and IQ, on the other, are contradictory,
Some researchers report no significant correlation between E and IQ while
others have found the reverse to be true, Different researchers

have reported significant positive, significant negative,and the absence

of any significant relationship between N and IQ.

The typical intelligence test may be regarded as an instance of massed
practice, and one would consequently expect such phenomena as reactive
fnhibition to occur (Eysenck, 1957), In view of the relationship between
inhibition and extraversion, Eysenck (1959b)predicted that in the process
of solviﬁg the 60 problems of the Morrisby Compound Series Test (Morrisby,
1955), a non-verbal intelligence test, extraverts would show greater
reactive inhibition, and consequently a falling off in performance during
the last quarter of the test as compared with the first three-quarters,
From 137 adult male and female neurotics who were given the MPI (Eysenck,
1959), he chose an introverted group (E score of 16 or below)
and an extraverted group (L score of 30 or above), On this basis, 2f
introverts and 19 extravertis were eligible for testing, They were
administered the test individually, without time limit, and each item

was separately timed,

There were no significant differences between the introverts and
extraverts in the total number of items correctly solved or in the speed

with which all items were finished, There was, however, a significant
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difference between the two groups in the speed with which correct
solutions were produced, On the first 45 problems, introverts were non-
significantly slower than extraverts; on the last 15 problems, extraverts
were significantly slower than introverts, With regard to the speed with

which items were abandoned unsolved, Eysenck (1959h)found that there were
no significant differences on the first 45 problems, but that,on the

last 15 problems extraverts gave up significantly more quickly. e
concluded that extraverts, when compared with introverts, showed greater
work decrement on an intelligence test by taking longer to obtain correct

solutions and by giving up more easily, toward the end of the test.

Lynn and Gordon (1961) produced evidence that neurotic introverts
tended to be more intelligent than neurotic extraverts (e.z.,Cattell, 1950;
Eysenck, 1947), Broadbent (1958) found no correlation among students between
introversion and intelligence as assessed by the AH4 test while Bendig (1960)
and Eysenck (1947) found negative correlations, It has also been shown that
introverted neurotics tended to have good vocabularies in relation to their

scores on the Raven Matrices, while in extraverted neurotics,the reverse was

the case (Himmelweit, 1946), It is possible that the high P (Performance)
low V (Verbal) ratio which Wechsler (1944) regarded as characteristic of

psychopaths and the high V : low P of neurotics reflect, at any rate

to some extent, the same introvert-extravert dichotomy. It was argued

by Eysenck (1957) that vocabulary was acquired by conditioning and the high

verbal ability of introverted neurotics is a result of their conditionability

accelerating the verbal skills; on the other hand, the high V : low P

ratio was often interpreted as reflecting deterioration or impairment

of the performance skills, Which of these theories is correct could,

of course, be determined by examining the actual attainments of introverts

and extraverts on verbal and non-verbal intelligence, rather than through

the ratio of the scores,
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In order to determine the inter-relatiouéhips among extraversion,
neuroticism and intelligence, Lynn and Gordon (1961) administered to 60 male
university students (age range=18 = 23 years) the MPI to measure neuroticism
and introversion-extraversion, the Mill Hill Vocabulary Test to give a total
vocabulary score, and Raven's Standard Progressive Matrices to obtain a

non=-verbal mental score.

They found that neither neuroticism (product-moment correlation =
0,07, p > 0,05; partial correlation = 0,08, p > 0,05) nor extraversion
(product-moment correlation= -0,05, p > 0,05; partial correlation =
-0,01, p > 0,05) had any significant correlation with intelligence,
However, subjects scoring high on neuroticism worked faster and completed
the Matrices Test more quickly, They also found neuroticism and vocabulary
to be positively correlated., In spite of the fact that the finding of Lynn
and Gordon (1961) confirmed the findings of a number of previous
investigations and supported the view that explanations for the associations
between introversion and neuroticism, on the one hand, and academic success,
on the Bther, could not be due to an underlying interaction with intelligence,
Biggs (1962) observed that this conclusion, at least on the basis of the data,
was certainly not justified (p, 193). He also criticised their experiment

on certain theoretical and methodological grounds,

As part of a larger study, Callard and Goodfellow (1962) investigated
the relationship between neuroticism and IQ, and between extraversion and

IQ among school children.

The Junior Maudsley Personality Inventory (JMPI) was administered
by teachers and,in one instance,by researchers during the school years
1960 ~ 1962 to all 3559 boys,ranging in age from 11 years to 14 years

11 months,in the secondary schools under the jurisdiction of the Local

Education Authority in Exeter,
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1Q's of the boys in three of the urban schools (two secondary modern and
one grammar-technical)were obtained from the Exeter Education Department,
The IQ's had been obtained during the boys' 11-plus selection test, and they
were used in this project to calculate correlation coefficients between

neuroticism and extraversion, on the one hand, and intelligence, on the other.

Callard and Goodfellow (1962) obtained an r value of - 0,19 (p < 0,05)
between neuroticism and intelligence for a random population of boys,11 - 14

years,over the whole intelligence range,

Only two significant correlations were found between extraversion and
intelligence, The second form "A" group (more intelligent group) of the two
secondary modern schools and one of the non-="A" (less intelligent) third
forms showed significant negative correlations between extraversion and
intelligence (both at the 5% level), Although over half of all the forms
showed a slight tendency for extraversion and intelligence to be positively
correlated, the correlation for the two schools combined showed a very slight
negative correlation, No significant correlation was found in the grammar
school between extraversion and intelligence. However, there was a slight
tendency for extraversion and intelligence to be positively correlated in

the 1ll-year and 12-year old non="A" groups,

One of the many aspects that Child (1964) investigated was the
correlation between E, N and IQ. The subjects were 138 randomly selected
children from each form in the first four years from an urban comprehensive

school, The age range was 11 - 15 years,

The JMPI provided the measure of introversion-extraversion while the
11+ Moray House Test save the IQ, Child obtained an r value of -0,07
between extraversion and neuroticism, + 0,10 between extraversion and

1Q, and -0,14 between neuroticism and IQ, None of the correlations was

significant,
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Child concluded that extraversion and neuroticism were statistically

unrelated to IQ,

Ley et al,(1966) designed a study to investigate, inter alia, the
hypothesis that there were negative correlations between tests of

intelligence and measures of extraversion,

The sample consisted of 144 normal volunteers drawn from the Liverpoel
M,C.R, Panel (Heron, 1962), The subjects had a mean age of 46,45 years
(5,0,=13,10 years). All subjects had previously completed the Matrices and the
Mill Hill Synonyms Test, Form II Senior, The MPI was administered to obtain
neuroticism and extraversion scores, while the 16 P,F, Questionnaire( Form C)

also gave an IQ score since Factor B is a measure of intelligence,

An r of - 0,357 (p < 0,01)was obtained between the Progressive
Matrices and the MPT N, The correlation between the Mill Hill
Vocabulary Scale and the MPI N scale was 0,167 (p < 0,05) while that

between the Cattell Factor B and the MPI N was -0,290 (r < 0,01),

The correlations between the two measures of extraversion and the
three intelligence tests are given in the table below, (It should be
noted that the scoring of the Cattell Second Order Extraversion Factor is

such that high scores are associated with introversion),
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TABLE LAIII

CORRELATIONS BETWEEN EXTRAVERSION AND INTELLIGENCE TESTS

Progressive Mill Hill Fiactor B
Test Matrices Vocabulary ARt
E
MPI E scale 0,072 - 0,027 + 0,171
16 P,F, Second Order Factor
x
Introversion - 0,104 + 0,086 - 0,172

(Ley et al,, 1966)
Only two of the correlations (marked =) are significant but not in the

expected direction,

Work on personality and intelligence has suggested that extraversion
and neuroticism may be related to intelligence in complex ways and would
vary with the level of intellectual ability (Eysenck and White, 1965;

Lynn and Gordon, 1961; Farley, 1966; Eysenck, 1967),

As'bart of a study to estimate the possible moderating effects of
intelligence on the relationship between E and N, Farley (1967) also
investigated the relétionship between E and N, on the one hand, and IQ on
the other., He used one of his samples for which intelligence test data
were available, The sample consisted of 215 English male trade apprentices
taken from a sample of 309 subjects for whom a complete set of observations
(intelligence test scores, i and N) was available, The age range was
15 - 18 years, The subjects had been administered the EPI (Form A)
individually while waiting to participate in an experiment. The intelligence
test employed was Group Test 33 (GT 33) of the National Institute of

Industrial Psychology of Great Britain,
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Five groups of 43 subjects each were formed from the 215 subjects,

ranked on the basis of GT 33 scores, The highest GT 33 group was labelled
Group 1, the lowest Group 5, with the three remaining groups in ranked

order between these two extremes,

The correlation between E and intelligence over the total sample of
215 subjects was 0,149 (p > 0,05) while the comparable correlation between

N and intelligence was 0,012 (p > 0,05),

In order to test, among other things, the relationship between IQ
and extraversion, and IQ and neuroticism, Mehryar et al, (1973) used a
random sample of 707 male and 171 female secondary school graduates taking the
annual enirance eéxamination of Pahlavi University in Southern Iran, Apart
from pointing out that the majority of the students were aged between 18

and 19 years, no other details regarding the age of the sample were given,

The students were divided into three groups according to their
specialization, namely, mathematics (N = 384), natural sciences (N = 323)

and literature (N = 171),

A ;orrelational analysis of the data revealed small but consistently
positive correlations between measures of intelligence and extraversion. The
values of r varied from 0,11 to 0,14 and were'significant in two of the three
groups, However, the researchers did not identify the two groups, Ndne of
the correlations between neuroticism and intelligence was significant, The
EPI lie scale correlated negatively with intelligence, two of the correlations
(- 0,13 and 0,16) being statistically significant, Again, the authors did not

indicate to which groups the significant relationships applied.

Since the research evidence suggested that the relationship of
intelligence to neuroticism and extraversion seemed to be far from a
direct one (Eysenck and White, 1965; Lynn and Gordon, 1961; Farley, 19663

Eysenck, 19672, Mohan and Kumar (1973) investigated the problem with extreme

scorers on neuroticism and extraversion,



=196~

The EFI (Eysenck and Eysenck, 1964a)was administered to 1500 Punjab
Universily master's students of both sexes, The means on N and L were
11,00 and 10,00 and the 5.0,'s,3,59 and 2,00, respectively,

No details regarding the age of the sample were given,
From this group, 336 students were selected om the basis of their scores

on the EPI, sex and their choice of arts or science subjects.

The criterion for selecting the extreme groups on neuroticism and
extraversion was /2 5,0, above or below the mean, The four extreme groups
thus selected were called SE (stable extravert), NE (neurotic extravert),
51 (stable jintrovert) and NI (peurotic intrevert), The total sample
of 336 subjects was divided into 4 personality x 2 2ox x¥ 2 academic choices
groups making a minimum of 21 pubjects in each group. These subjects were

then administered the Raven Matrices,

The correlations hetween neuroticism and IQ and extraversion and IQ

were simificenrt for some of the croups omly, Mohan and Kumar (1973)

pointed out that the results bore out the independence of neuroticism,

extraversion and intelligence,

In a #siudy reported previously (p. 1700, Koul (1976) etudied differences
in extraversion and neuroticism among urban adolescent,tenth grade boys and
girls at high and low levels of general intelligence and socio—economic

atatus, le found that subjects of high intelligence were less mewrotic
than those of low intelligence,

As part of a larger study, Walsh and Walsh (1978) investimated the
~relationship between 10, on the one hand, and extraversion and
neurcticism, on the other, The subjects were 53 ninth-grade students
(26 female and 27 male, aged from 14 to 16 years) representative of the

advanced, academic stream of an Engl ish-speaking high school in Ottawa,
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Ontario, Extraversion and neuroticism were measured by the EPI (Eysenck and
Eysenck,1960a), while the average score of the combined Verbal Reasoning and
Numerical Ability subtests of the Differential Aptitude Test battery was used

as a measure of general intelligence,

A significant negative correlation was found between intelligence and
extraversion (r = -0,33, p < 0,05) (p, 18), This indicated that the brighter
students tended to be introverts rather than extraverts, No significant

relationship between neuroticism and IQ was obtained,

It is evident from the foregoing that studies of the relationship
between extraversibn and neuroticism, on the one hand, and IQ, on the other,
have employed mainly the MPI, JMPI or the EPI as measures of
extraversion and neuroticism, and various IQ tests (e,g., the Mill Hill
Vocabulary Test, Raven's Progressive Matrices, Cattell Factor B, Group Test

33) have been employed to measure mental ability,

The subjects were either school children (Callard and Goodfellow, 1962;
Child, 1964), secondary school graduates (Mehryar et al,, 1973), male trade
apprentices (Farley, 1967) or university students (Lynn and Gordon, 1961;

Mohan and Kumar, 1973),

The results of the investigations into the relationship between extraversion
and neuroticisn,on the one hand, and IQ, on the other, are contradictory,
While Broadbent (1958), Child (1964), Farley (1967), Lynn and Gordon (1961),
and Mohan and Kumar (1973) reported no significant correlation between
extraversion and IQ, Mehryar et al.(1973) and Ley et al,(1966) reported a
significant positive association, On the other hand ,i7alsh and Walsh (1978)
reported a significant negative relationship, As far as the association
between neuroticism and IQ is concerned, some researchers reported no siznificant

relutionships in the correlations (Walsh and Walsh, 19785 Mehryar et al,, 1973;
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Mohan and Kumar, 19733 Farley, 1967; Lynn and Gordon, 1961), Others
reported significant negative correlations (Callard and Goodfellow, 1962;
Ley et al,, 1966), and still others reported a significant positive
relationship (Ley et al,, 1966), It must be noted that in the study by
Ley et al,, more than one IQ measure was employed, They obtained a
significant negative correlation between neuroticism and IQ as measured
by the Progressive Matrices Test, but a significant positive association

when IQ was measured by the Cattell Factor B,

It is quite likely that contradictory results have been obtained
because different tests have been used in different studies for measuring
the same phenomenon and the characteristics of the sample differed from

study to study,

No studies have been traced on the relationship between the lie score

and IQ,

(B) METHOD

The 480 subjects (240 boys and 240 girls) described in Chapter Six
formed the sample for the present correlational study as well as all the
correlational studies involving high school pupils, In order to eliminate
the possibility of faking, further correlational studies were conducted
from which those subjects having an "L" score of 4 and above were excluded,
as recommended by Eysenck and Eysenck (1964a), This left 117 males and 95

females, For this reason, as previously mentioned (p. 45), two sets of

results are given on vue #PI data,
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(C) RESULTS

Table LXIV presents the results of the correlational studies (Pearson r)
of the total group of 480 subjects and also of the selected

group of 117 boys and 95 girls who had an L score of 3 and below,
TABLE LXIV

PEARSON PRODUCT -MOMENT CORRELATIONS BETWEEN IQ AND EKTRAVERSION, NEUROTICISM

AND LIE SCORE.S1

including i Scores of 4 and Above L Scores of 3 and Below
(Total Group) (Selected Group)
N = 240 Boys; _ _ ; _ N = 95 Girl
540 Girls N = 240 Boys [N = 240 Girls | N = 117 Boys irls
E |0,119 ™ 0,068 0,171 = - 0,053 0,243 *
N | 0,008 0,059 ~0,055 - 0,102 0,154
L |-0,139 ** -0,076 0,212 = 0,011 -0,239 *

The table indicates that, for the total group of boys and girls
combined and for the total group of girls,there is a significant positive
correlation (p < 0,01) between extraversion and IQ, and a significant

negative relationship (p ¢ 0,01) between lie scores and IQ,

When those subjects having a lie score of 4 and above were excluded,

the relationships between IQ and extraversion and IQ and lie scores for the

95 girls were still significant but at the 0,05 confidence level,

The probability levels given below were computed by the method described
in the footnote on p. 46.

p : 0,05 0,01 0,001
r (n = 480) : 0,090 0,118 0,150
r (n = 240) : 0,127 0,167 0,214
r (n = 117) : 0,182 0,240 0,306
r (n = 95) 2 0,202 0,266 0,340
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(D) DISCUSSION OF RESULTS

The results of the total group of boys and girls combined suggested
that the more extraverted subjects had significantly higher IQ than the
less extraverted subjects, However, when the sexes were separated, the
results iﬁdicated that it was oply among the girls that there was a
significant pesitive relgtionship_bptween extraversion and IQ, Therefore,
the significant positive association between extraversion and IQ ebtained among
the total group of boys and girls combined was due to the significant
relationship obtained among the girls. These results are consistent and valid
in view of the fact that for the selected group of boys also, there was no
significant relationship, while among the selected group of girls, the
relationship was still significant, although at a lower level, It
can then be accepted that the more extraverted girls have significantly

higher IQ's than the less extraverted girls,

The question that arose was "Why should this finding hold for girls
but not fer boys?" The answers are probably provided by drawing deductions

from the following statements made by van den Berghe (1964) and Balkisson (1980),

Culturally, in South Africa, the status of women is relatively highest
among Europeans and lowest among Indians, with African women in an intermediate
position (van den Berghe, 1964, p. 193), Although the situation is changing
under pressure of westernization, Indian culture still ordains that the
place of the woman is within the walls of the home, The Indian male is
generally the bread-winner and is expected to venture out of the home into

the tough world of competition outside to provide the necessities

for the family,



According to Baikisson, the Indian female, on the other hand, is generally
expected t& remain at home and to practise whatever virtues, refinements and
skills she may have acquired for the social, cultural and religious
enrichment of the home and to rear the children, However, in a male
dominated world, the Indian woman and her daughters generally lead a
sheltered and restricted existence with fewer opportunities for
social, cultural, sporting and religious interactions in the world outside

than her husband and her sons (pp., 133 - 134),

A

From what Van den Berghe and Balkisson have written, one deduce that

among the Indians, the males, because they are generall e bread-winners,
are given the educational opportunity to equip 39 mlves for this role, |
Consequently, introverts and extraverts as/yéfi as those with high IQ's
and low IQ's are strongly encouraged o/;;main at school, Therefore,

there is no significant relatio ’ﬁp between IQ and extraversion,. On the

other hand, because of male-domination, selective drop out due to marriage,

parental attitudes to

ds female education, economic factors, home

responsibilities stich as domestic chores and cultural stereotypes (Bhana,

among the females,it is only the intelligent and those who are
prepared/to challenge the sex-role that society expects of them and "fight" for
what they believe is their right (that is, mainly the extraverts) that remain

t school, Thus, among the standard 9 females, the more intelligent,

traverted ones are possibly in the majority,

The results contained in Table LXIV also indicated no significant
relationship between neuroticism and IQ for any of the groups, This result
is in keeping with the findings of Lynn and Gordon (1961), Farley (1967),

Mehryar et al, (1973) and Mohan and Kumar (1973),



The results of the total group of boys and girls combined suggested
that the higher lie scorers had significantly lower IQ's than the lower lie
scorers, However, when the sexes were separated, the results indicated
that it was only amoﬁg the girls that there was a significant negative relation-
ship between the lie scores and IQ,  Therefore, the significant negative
relationship between lie scores amd. IQ,obtained for the total group of boys and
girls combined was due to the significant negative relationship obtained for the
girls., These results are consistent and vaiid in view of the fact that,
for the selected group of boys also, there was no significant relationship,
while among the selected group of girls, the negative relationship was still
significant, althoﬁgh at a lower level, One may accept then, that the girls
with higher lie scotes have significantlf lower IQ's than girls with

lower lie scores,

(E) CONCLUSION

The results of this study revealed that among girls, the more extraverted
have signiTicantly higher IQ's than the less extraverted, Therefore, the
hypothesis that there is a significant relationship between introversion-
extréversion and IQ, stated on p, 54, was confirmed only for girls, It was not
confirmed for boys and the significant relationship observed for the

total combined group of boys and girls could be attributed to the significant

relationship obtained among the girls,

Also, among girls, the higher lie scorers have significantly lower

IQ's than the lower lie scorers,

The subject of the next chapter is extraversion, neuroticism and lie

scores in relation to family background, There, the following hypotheses,

mentioned in Chapter One (p, 55 ), will be tested:-



(a) There is a significant difference in introversion-extraversion between

subjects of high and low socio-~economic status,

(b) There is a significant difference in introversion-extraversion between

subjects from large and small families,

(c) There is a significant difference in the amount of parental interest

shown in the academic standing of introverted and extraverted children,

(d) There is a significant relationship between introversion-extraversion

and birth order,

- == =000 ===
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CHAPTER NINE

EXTHAVEKSION, NEUROTICISM AND LIE SCORES IN RELATION TO FAMILY BACKGROUND

In this study the global term "family background" is used to include
the aspects of socio-economic status, family size, parental interest in the

child's academiec standing and birth order of the child,

(I) EXTRAVERSION, NEUROTICISM AND LIE SCORES IN RELATION TO SOCIO=-ECONOMIC

STATUS

(A) REVIEW OF THE LITERATURE

The work of Eysenck (1958) in connection with standardization studies
of the short and long scales of the MPI has suggested that, according to
their questionnaire responses, working-class subjects were slightly more

neurotic than middle-class subjects,

Eysenck (1960h)conducted a factor-analytic study of the responses of
a quota éﬁmple of 1 000 English subjects to a five-part 29-item
questionnaire, Included in the factor analysis were also the class (middle
versus working class) and sex of respondents, Social class was found to

have negligible relationships to extraversion and neuroticism (p, 54).

In order te study, inter alia, the distribution of introversion-
extraverzion and neuroticism scores among the children of parents from
different social classes, Child (1966) administered the JMPI (Furneaux
and Gibson, 1961) to 324 school children, ranging in age from 11 to 14 years,

from social classes 1 (professional and managerial occupations) to V
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(skilled manual), according to the Registrar General's (Classification of

ﬂccupatiun31 (General Register Office, 1960),

A comparison of the mean extraversion scores showed that the Class I
mean was significantly lower than the Class II (p < 0,05), the Class III non-
manual (p < 0,01), the Class III manual (p <0,001) and the Class IV (p<0,01),
The Class V mean was significantly lower than Class III manual (p < 0,05).
A comparison of the mean neuroticism scores showed that there were no

significant differences between the groups with regard to neuroticism

(p. 197).

The results of the study indicated that, within the limits of the
samples chosen, the children of professional and managerial parents, on the
one hand, and those of unskilled workers, on the other, were significantly

introverted when compared with the children of skilled manual workers

(p. 198),

Another study by Child (1969) attempted to inter-relate, among
other things, the personality traits of introversion-extraversion with
the social class background of arts and social science students, on the one

hand, and science and technology students, on the other., In order to do this,

504 men and 103 women freshers at the University of Bradford were administered

the EPI (Eysenck and Eysenck, 1964a),

The mean extraversion and neuroticism scores for students from
various social class backgrounds were considered in two ways, In the
first place, when students were grouped according to their subject choices,

the only significant distinction occurred between the means of Class I and

Hegistrar-General's Scale of Occupations : (1) Professional occupations,
(2) Semi-professional and managerial, (3) Clerical and skilled non-
manual, (4) Highly skilled manual, (5) Skilled manual, (6) Semi=

skill?d manual, (7) Unskilled manual (Entwistle and Entwistle, 1969,
p. 58J,
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and Class IV & v} for science and technology students ( z = 2,10}

p < 0,05), Class I had the lower score, Although the trend was for

the extraversion scores to decrease from Class I to Class IV and V in both
the arts and science data, statistical significance was not reached., Child
pointed out that these results supported Eysenck's researches with

adult samples, ilowever, compared with the scores of [Iysenck's students,
it appears that Bradford's science and technology students from middle
class backgrounds were more extraverted (Class II; z = 2,263 p< 0,05)

and less neurotic (Class 1. 2 = 2,273 p < 0,05),

In the second instance, an analysis of scores for different specialist
fields within eaerh class revealed that arts and s¢ .ial science undergraduates
from professional and managerial homes were significantly more
néurotic than their counterparts in science and technology (Class I:

z = 2,30; Class II: 2z = 2,00} both p < 0,05) (p. 44),

The study by Eysenck and Eysenck (1969b),quoted on p, 163,
produced evidence that Classes I (upper middle-class) and II (middle
class) were somewhat less extraverted (11,66 for males and 12,05 for females)
than the lower middle-class and the skilled, semi=-skilled and unskilled
working-classes (range for males = 13,03 - 13,283 range for females =

12,45 - 12,57)., The trend toward middle-class introversion

appeared in both sexes but was stronger in males (p., 70),

Lysenck and Eysenck (1969b)also found that the middle class groups
(6,76 for males and 7,80 for females) had significantly lower N scores

than the other classes (range for males = 7,28 - 8,39; range for

females = 7,84 - 9,07), For these groups there was no obvious trend

(p. 74).

Classification according to the Registrar General's Scale of
Occupations,
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Eysenck and Eysenck summarized their findings by pointing out that

middle class people were low on both E and N,

In order to study, inter alia, the relationship between introversion-
extraversion and parental occupation, Eysenck and Cookson (1970)
administered the JEPI to 4000 eleven-year-old boys and girls, They

rated the parental occupations from high (1) to low (5),

The researchers found that high occupational status was encountered
more frequently in the parents of extraverted children (p<:0,001) and of
low N=children (p < 0,001), This suggested that the stable extraverts
came from more affluent homes, Eysenck and Cookson concluded that
extraverted and neurotic children tended to come from high- and low=

status families, respectively,

Robertson (1971) conducted a survey among 297 fourteen- and
fifteen-year old Edinburgh boys from different social backgrounds to
test the hypothesis that the relationship between birth order and
personality development varied by social class, The subjects were
administered Cattell's High School Personality Questionnaire, The
results supported the hypothesis, with differences emerging particularly
between middle-class and lower-working-class boys. Only sons from lower
working~class homes were found to be more significantly anxious and more
introverted than their late-born counterparts, whereas among middle-class
boys this pattern was reversed, with only and first-born boys being significantly
less anxious and somewhat more extraverted than late~borns, Only sons of middle
class families were found to be significantly less anxious than only lower-
working=-class boys, while lower-working-class late-born were significantly

more extraverted and less neurotic than middle-class late-born boys,



In an experiment, already described on p., 170, Koul (1976)
studied, inter alia, differences in extraversion and neuroticism among
boys and girls of high and low socio-economic status, He found that

subjects in the higher socio-economic bracket were more extraverted than

those in the lower,

The foregoing studies on the relationship between extraversion and
socio-economic status indicate that the research findings are somewhat
contradictory, On these variables, Child (1969) found no significant
differences among Classes I - V; Eysenck (1960b)obtained negligible
relationships; Eysenck and Eysenck (1969b) found middle-class subjects to
be low on extraversion; and Eysenck and Cookson (1970) concluded that

extraverted children tended to come from high-status families,

The literature on the relationship between neuroticism and socio=-
economic status is not entirely unequivocal, Subsequent findings
(Eysenck and Eysenck, 196%s; Eysenck and Cookson, 1970) have corroborated
the oriéinal evidence of Eysenck (1958) namely, that working-class
subjects are more neurotic than middle-class subjects, The greater
mental stability of the middle-class subjects,as compared with the working
class,is not surprising in view of epidemiological evidence (Hock and

Zubin, 1961), Eysenck's study is the only one that has produced

slightly different results,

It is very likely that widely differing findings have been obtained
partly because the various studies may have adopted different criteria

for socio-economic classification,
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(B) METHOD

The relationships between socio-economic status, on the one hand,
and extraversion, neuroticism and lie scores, on the other, were tested

among high school and university students,

The method adopted with high-school subjects has already been outlined
in Chapter Six, The method employed with Chemistry I, English I and
Psychology I students has been outlined in Chapter Seven, In addition,

60 first-year university maleistudents (mean age=18,21 years) from the
Department of Engineering and 60 first-year male students (mean age =

18,20 years) from the Faculty of Education, were also tested,

(C) RESULTS

The results of the comparisons of the high and low socio-economic
status groups on extraversion, neuroticism and lie scores among high
school students are presented in Tables XXXII to XXXVII, In Tables XXXII
and XXXIII it can be seen that, for the total and selected :roups (F=2,858;
p 7 0,05, and F = 0,0003; p > 0,05, respectively), there were no significant
differences between the high and low status groups in extraversion, Tables
XXXIV and XXXV indicate that, for the total and selected groups (F = 0,264;
p > 0,05 and F = 0,0002; p > 0,05, respectively), there were no significant
differences between the high and low socio-economic groups in neuroticism,
These two status groups also did not differ significantly on the lie scores,
as recorded for ihe total group in Table XXXVI (F = 0,222; p > 0,05) and for

the selected group in Table XXXVII (F = 0,003; p 7 0,05),

1
The reason for excluding females is given in the footnote on p. 334.
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For tﬁe tﬁtal and selected groups, the results of the comparisons
of the high- and low-status groups in extraversion among Chemistry I,
gnglish I, Psychology I and first-year engineering and education
university students are presented in Tables XLI, XLII, XLIX, L, LVII,

LVIII, CV and CVI, respectively, It is evident from these

tables that there were no significant differences in extraversion

between the high and low class Chemistry I (total group:

F = 0,185, p > 0,05; selected group : F = 0,027, p > 0,05),

English I (total group : F = 0,354, p > 0,05; selected group:

F = 0,068, p > 0,05) and Psychology I studepts (total group : F = 1,026,

p > 0,05; selected group: F = 0,532, p > 0,05) as well as the

male first-year education and engineering subjects (total group: F = 0,194,

p > 0,05; selected group : F = 0,019, p » 0,05),

For both the total and selected groups of university students,
the results of the comparisons between the high- and low-status groups
on neuroticism are given in Tables XLIII, XLIV, LI, LII, LIX, LX,
CVIil a;d CVIII., No significant differences in neuroticism
were noticed between the status groups among Chemistry I (F = 0,001 |
p > 0,05 (total group); F = 1,230, p > 0,05 (selected group)),
English I (F = 1,569, p > 0,05 (total group); F = 1,663,p > 0,05
(selected group)), Psychology I (F = 1,066, p > 0,05 (total group);

F = 0,685, p > 0,05 (selected group)) and a group of male first-year

education and engineering students (F = 0,076, p > 0,05 (total group);

F = 0,311, b > 0,05 (selected group)).

For the total and selected groups, Tables XLV, XLVI, LIII, LIV, LXI,

IXII, CIX and CX give the results of the ¢comparisons between

the high and low socio-economic status groups among university students on

the L-score, No significant differences were observed between the two
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status groups among Chemistry I (F = 0,477, p > 0,05 (total group);

F = 0,082, p> 0,05 (selected group)), Psychology I (F = 0,019,

p 7 0,05 (total group); F = 0,028, p > 0,05 (selected group)) and the

group of male first-year education and engineering students (F = 0,059,

p > 0,05 (total group); F = 0,105, p > 0,05 (selected group).

A significant difference in lie scores between the high- and low=-status

groups among the total group of English I students was noticed (F = 5,295,

p < 0,05), The high-status group had a higher lie score (X =1,750)

than the low-status group X = 1,383), However, the significant difference was

no longer evident when the high lie scorers were excluded (F=1,243, p> 0,05),

(D) CONCLUSION

No significant difference in extraversion between the high and low
socio-economic status groups was observed either among standard 9 or
first-year university students, The finding by Eysenck and Cookson (1970),
that extraverted children tend to come from high-status families, was not
confirmeg. The hypothesis that there is a significant difference in
introversion-extraversion between individuals from high and low-status

groups, stated on p. 55, was not upheld,

(1Y) EXTRAVERSION, NEUROTICISM AND LIE SCORES IN RELATION TO FAMILY SIZE

(A) REVIEW OF THE LITERATURE

Eysenck and Cookson (1970) indicated that there was much agreement on the
existence of a small negative correlation between écholastic achievement and
mental ability, on the one hand, and family size, on the other, However, with
respect to personality variables, they said that the position was more
obscure and they cited a number of studies to support their point of

view, Further, they pointed out that hardly any of the studies had
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shed light on the extraversion and neuroticism variables in relation to

family size (p, 117),

A review of the literature subsequent to 1970 revealed that no
further studies on the relationship between extraversion and neuroticism,

on the one hand, and family size, on the other, have been conducted,

In order to examine the relationship mentioned above, Eysenck
and Cookson (1970) administered the JEPI to some 4000 eleven-year-old

boys and girls, Both analysis of variaunce and product-moment

correlation were used to interpret the results,

3y ANOVA, they found extraversion to be highly significant
statistically (p €0,001), Sex bad a significant p value ( < 0,05),
as had the sex X neuroticism X extraversion interaction (p < 0,05),
The results suggested that the more extraverted children tended to

come from smaller families (p, 118),

The correlations bhetween extraversion and family size (=0,11;

p < 0,000 for the 1869 boys and =0,113 p <0,001'Y) for the 2162
girls) indicated that children from the larger families were more

introverted (p. 121). This corroborated the results obtained by the

analysis of variance method,

According to Eysenck and Cookson (1970), the correlations between

neuroticism and family size (0,09 § p <.0,001(1) for boys and 0,08%

1) :
p <.0,001( for girls) suggested that children from larger families

The probability levels given below were computed by the present
researcher by the method described in the footnote on p, 46,

p : 0,05 0,01 0,001
r (n = 1869) : 0,045 0,060 0,076
r (n = 2162) : 0,042 0,056 0,071
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were also more neurotic, The authers pointed out that the correlations
were very small indeed but that they supported the results from the

analyses of variance (p, 121),

The authors concluded that extraverted children tended to come from

smaller families and neurotic children from larger families,
(B) METHOD

The researchers quoted above did not specify whether they used
nuclear (immediate)1 or extended” families as samples, The present
study was conducted among Indians and in view of the fact that both
nuclear and extended family systems exist in the community, the number

of members in both types of families was taken into consideration,

The total high school sample, 240 boys and 240 girls, has already been

described in Chapter Six, The selected high school sample comprised 117 boys

and 95 girls, There were 575 first-year students from the Departments of

Chemistry, English and Psychology in the total university sample (mean age=

18,37 years; S$.D,.=0,873), They comprised 287 males (mean age=18,50 years;

5,0,=0,747) and 288 females (mean age=18,24 years; S,D.,=0,966). The selected

university sample comprised 138 males and 138 females,

For both the high school and university samples, Pearson product-
moment correlations were calculated between the extraversion, neuroticism
and lie scores of the subjects, on the one hand, and the size of their
immediate and extended families (which they had indicated on the

biographical questionnaire), on the other,

1 , . " .
nuclear (immediate) family : included only father, mother, brothers,
sisters and self (Appendix A : Biographical),

extended family : included not only members of nuclear family but

oth?rs also, e.g., uncles, cousins, grandmother, nephews, nieces, etc,,
living in the same house (Appendix A : Biographical),
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(C) RESULTS

Table LXV presents the correlations between extraversion,

neuroticism and lie scores, on the one hand, and size
of immediate family, on the other, for both the total and selected

groups of high school students.
TABLE LXY

PEARSON PRODUCT-MOMENT CORRELATIONS BETWEEN IMMEDIATE FAMILY SIZE AND

1
EXTRAVERSION, NEUROTICISM AND LIE SCORES OF HIGH SCHOOL STUDENTS

Including L Scores of 4 and L iscores of 3 and Below
Above (Total Group) (Selected Group)
N = ijg 20733 | N = 240 Boys |N = 240 Girls | N = 117 Boys | N = 95 Girls
E | - 0,064 - 0,041 - 0,089 0,002 - 0,238%
N | - 0,043 - 0,026 - 0,039 ~ 0,052 - 0,022
L 0,079 - 0,005 0,162 - 0,067 0,035

The results indicate that,among the total group of high school girls,
there is a correlation of 0,162 (p < 0,05) between their lie scores and
the size of their immediate families, This relationship, which suggests
that higher lie scorers tend to come from larger families, is doubtful

in view of the fact that it does not hold for the selected group.

The results also indicate that, among the selected group of high

school girls, the more extraverted tend to come from smaller families

(p €0,05),

1 ;
The probability levels for N = 480, 240, 117 and 95 are given in the
footnote on p. 1899,
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Table LXVI presents the correlations between extraversien,
neuroticism and lie scores, on the one hand, and size of

extended family, on the other, for both the total and selected

groups of university students,

TABLE LXV]

PEARSON PRODUCT-MOMENT CORRELATIONS BETWEEN IMMEDIATE FAMILY SIZE AND

1
EXTRAVERSION, NEUROTICISM AND LIE SCORES OF UNIVERSITY STUDENTS

Including L scores of 4 and L Scores of 3 and Below
Above (Total Group) (Selected Group)
N = 287 males; |N =287 [N = 288 | N = 138 Males; N=138 | N = 138
288 Females | Males Females 138 Females | Males Females
E|-o0,110™ -0,138% | - 0,083 | - 0,136" -0,216~ | - 0,059
N| 0,081 0,074 0,018 0,112 0,171% 0,048
L| o,000" 0,101 | 0,072 | 0,042 0,096 0,016

Th; results indicate that for the group of university males and females
combined, there is a correlation between extraversion and size of
immediate family of - 0,110 (p < 0,01) for the total group and
- 0,136 (p < 0,05) for the selected group, Also, for the males, there
is a correlation between the same two variables of - 0,138 (p < 0,05)
for the total group and - 0,216 (p < 0,05) for the selected

group, These results indicate that,in both the group of university males

ana females comhined and the group of university males, the more

1 Sty
The probability levels given below were computed by the method described
in the footnote on p., 46.

P : 0,05 0,01 0,001
r (n = 575) g 0,082 0,108 0,138
r (n = 287) : 0,116 0,153 0,195
r (n = 288) : 0,116 0,152 0,195
r (n = 276) . 0,118 0,156 0,199
r (n = 138) : 0,168 0,220 0,282
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extraverted individuals tend to come from smaller families,

The results also indicate that,while there is no significant
relationship between neuroticism and size of immediate family for the total
group of males, the relationship attains significance for the selected
group of males (r = 0,171;

p € 0,05), This indicates that,among males,

the more neurotic individuals hail from larger immediate families,

The relationship between the lie scores and the size of the immediate
family is significant for the total group of males and females

(r = 0,000;

p < 0,05) but not for the selected group, This result

is, therefore, equivocal,

Table LXVII presents the correlations between extraversion,
neuroticism and lie scores, on the one hand, and size of extended family,

on the other, for the total and selected groups of high school students,
TABLE LXVII

PEARSON PRODUCT-MOMENT CORRELATIONS BETWEEN EXTENDED FAMILY SIZE AND

EXTRAVERSION, NEUROTICISH AND LIE SCORES OF HIGH SCHOOL STHDENT81

Including L Scores of 4 and Above L Scores of 3 and Below
(Total Group) (Selected Group)
N = 240 Boys, . !
240 Giilé N = 240 Boys | N = 240 Girls | N = 117 Boys | N = 95 Girls
- 0,023 - 0,026 - 0,025 0,061 - 0,083
3
- 0,109 - 0,087 - 0,109 - 0,145 - 0,137
L 0,086 0,074 0,086 - 0,023 0,117

1 R n
The probability levels for N = 480, 240, 117 and 95 are given in the

footnote on b, 199,
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The results indicate,that for the total group of high school
students,there was a significant negative correlation of - 0,109
(p <. 0,05) between neuroticism and size of extended family, This

suggests that a significantly greater number of more neurotic high school students,

as compared with the less neurotic, tend to come from smaller extended families.

Table LXVIII presents the correlations between extraversion ,

neuroticism and lie scores, on the one hand, and size of extended family,

on the other, for the total and selected groups of university students,

TABLE LXVITI

PEARSON PRODUCT=-MOMENT CORRELATIONS BETWEEN EXTENDED FAMILY SIZE AND

EXTRAVERSTION , NEUROTICISM AND LIE SCCRES OIF UNIVERSITY STUDENTS1

Including L Scores of 4 and L Scores of 3 and Below
Above (Total Group) (Selected Group)
N = 287 Males; N =287 [N = 288 |N = 138 Males N = 138 N = 138
288 Females | Males Females 138 Females | Males Females
E - 0,056 - - 0,040 | = 0,077 - 0,016 - 0,037 0,007
N 0,028 0,049 | 0,018 0,097 0,127 0,060
L 0,067 0,097 | 0,024 0,099 0,141 0,050

There were no significant relationships hetween size of extended family

and extraversion, neuroticism and lie scores among the total and

selected groups of university students,

1 -
The probability levels for N = 575, 287, 288, 276 and 138 are given

on p, 215,
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(D) DISCUSSION OF RESULTS

The results indicate that the more extraverted high school girls
tend to come from smaller immediate families, or, in other words, the more
introverted girls tend to come from larger immediate families, A possible
explanation of this phenomenon could be that there is a greater probability
that there would be more males, who are naturally more aggressive and
dominating than females (Hurlock, 1968), in a larger family than in a
smaller family, The presence of more males (and, therefore, more
aggression and domination) could cause the females to uithdrnw.an& adopt
other similar introverted tendencies. In smaller families,where there are
probably fewer males, the fanale§ have a better chance of developing and

displaying extraverted behaviour,

It is interesting to note that the above-mentioned relationship
between extraversion and size of immediate family among high school
females does not hold for university females, A possible explanation
for this result is that there are more extraverted females among the
university sample of females when compared with the high school sample

(mean E scores = 14,268 and 12,500, respectively),

The results reflected in Table LiVI indicate that, among
university students, while there is no significant relationship between
extraversion and the size of the immediate family among females, the more
extraverted males tend to come from smaller families, It would seem
that ,among university males,the competition and other pressures within

larger families result in their becoming introverted, However, within

smaller families, they tend more toward extraversion,
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The finding that,among university students,the more neurotic
tend to come from larger families is in agreement with results obtained

by Eysenck and Cookson (1970, p. 128) among primary school children,
(E) CONCLUSION

The hypothesis that family size is a determinant of introversion-
extraversion (vide p, 55) was confirmed for high school girls, the combined group

of vniversity males and females and the separate group of univursity'ualos, when

the size of the immediate family was considered, However, the hypothesis

was not upheld for these same groups  when the size of the extended

family was taken into account,

(III) EXTRAVERSION, NEUROTICISM AND LIE SCORES IN RELATION TO PARENTAL

INTEREST IN THE CHILD'S ACADEMIC STANDING

(A) REVIEW OF THE LITERATURE

The study by Eysenck and Cookson (1970),described earlier (p. 207),
also inv;stimatad the relationship hetween extraversion and parental
interest in <aildren's progress at school, Teachers rated the
degree of interest shown by parents in their children's progress on a
four-point scale from 1 (highest interest) to 4 (lowest interest),
Parental interest showed a slight sex effect (p < 0,05), with females
receiving greater parental interest, The researchers found that
extraversion bore a very significant relationship (p < 0,001) to
parental interest, They concluded that parents showed more interest
in extraverted than introverted children and this relationship
was more clearly expressed for the girles than for the

boys, as evidenced by a very sipgnificant sex by extraversion

interaction (p < 0,001),
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No report was found of any investigation into the relationship

between neuroticism and parental interest in their children's academic standing.

The literature contains no other study of the relationship between

parents' interest in their children's academic standing and extraversion,

neuroticism and lie scores,
(B) METHOD

From the 480 high school subjects mentioned in Chapter Six, 13 boys
and 12 girls were excluded from the study investigating the fathers'
interest in the subjects' academic standing since the latter were unable to
rate their fathers' interest because they were very young when their
fathers died, For a similar reason, another 2 boys and 1 girl were
excluded from the study investigating the mothers' interest in the

subjects' academic standing,

It has already been pointed out that,when the high lie scorers were
excluded from the high school sample, 117 boys and 95 girls remained,
Four boys and 5 girls were excluded from this sample because they
were unable to rate their fathers' interest in their academic standing
since they were very young when their fathers passed away. For a
similar reason, 1 boy and 1 girl were excluded from the study

investigating their mothers' interest in their academic standing,

Altogether 575 university students comprising 287 males and 288
females were available, Nineteen males and 11 females were excluded

from the study because they were unable to rate their fathers'
interest in their academic standing since they were very young when their
fathers passed away. For a similar reason, 1 male and 1 female were

excluded from the study investigating their mothers' interest in their

academic standing,
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As pointed out earlier, when the high lie scorers were excluded
from the university group, the sample was reduced to 138 males and 138 females,
From this sample, 11 males and 6 females were excluded on account of the fact
they were unable to rate their fathers' interest im their academic standing

because they were very young when their fathers passed away, For a

similar reason, 1 female was excluded from the study investigating

the mothers' interest in their childrens' academic standing,

Each subject rated his father's and mother's interest in his academic
standing on @ 7=point scale marked “very interested", "interested”,

"womewhat interested";, "neither interested nor mninterested™, "somewhat
intereated", "uninterested" and "very uninterested™, This rating

wis correliated with the extraversion, neuroticisas and lie scores,
(C) WNESULTS

Table LXIX presents the correlations between extraversion, neuroticism,

and lie scores, on the one hand, and fathers' interest in the nigh school

children's academic standing, on the other, for both the total and selected

Eroups,

T
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TABLE LXIX

PEARSON PRODUCT-MOMENT CORRELATIONS BETWEEN FATHERS' INTEREST IN HIGH SCHOOL

1

CHILDREN'S ACADEMIC STANDING AND EXTRAVERSION ,NEUROTICISM AND LIE SCORES

Including L Scores of 4 and
Above (Total Group)

L Scores of 3 and Below
(Selected Group)

N=227 Boys; | N = 227 N = 228 N=i13 Boys; | N = 113 N = 90
228 Girls | Boys Girls 90 Girls | Boys Girls

E| 0,527 | 0,520™% 0,514 0,449 | 0,335 0,505

N| 0,425 | o,385" 0,438 0,447 | 0,325"™ 0,5200%

L| 0,436 | 0,446 0,434 00 0,314 | 0,189" 0,409

It will be noted that all the relaticmships, except the one between lie

scores and fathers' interest in their children's academic standing for the

selected group (p < 0,05); are significant beyond the 0,001 level,

and lie scores, on the one hand, the fathers® interest in the academic

Table

LXX presents the correlations between extraversion, neuroticism

standing of the children attending university, on the other, for both the

total and selected groups,

: The probability levels given below were computed by the method
described in the footnote on p, 46,

r
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r
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r
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(n = 455)
(n = 227)
(n = 228)
(n = 203)
(n = 113)
(n = 90)
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0,05

0,092
0,130
0,130
0,138
0,185
0,208

0,219
0,232
0,312
0,350




~223-

TABLE LXX

PEARSON PRODUCT-MOMENT CORRELATIONS BETWEEN FATHERS' INTEHEST IN UNIVERSITY

CHILDREN'S ACADEMIC STANDING AND EXTRAVERSION, NEUROTICISM AND LIE ﬂﬂﬂiﬂlﬁt

Including L Scores of 4 and L Scores of 3 and Below
Above (Total Group) (Selected Group)
N=268 Males; |N = 268 N =277 N= 127 Males N = 127 N = 132
277 Females | Males Femalea 132 Femalea Males Femalesa
E| o5 0,505 | 0,448 0,580™> 0,630 | 0,480"
0,420™ 0,431 | o0,300"™ 0,402 0,407 | o, 48T
L| o,322"" |o,388™" | 0,256 0,411 0,412 | o,368"

Table LXX ipdicates that all the relationships between fathers'

interest in the university children's academic standing, on the one hand,

and extraversion, neuroticism and lie scores, on the other, are

significant well beyond the 0,001 level of confidenmce for both the total

and selected groupa of univeraity students,

Table LXXI presents the correlations between extraversion, neuroticisms

and lie scores, on the one hand, and mothers' interest in the high school

children's academic standing, on the other, for both the total and

selected groupsa,

1
The probability levels given below were computed by the method described
in the footnote on p 40,

-

P

r (a = 548)
r (n = 288)
r {n=277)
r (n = 259)
r (n = 127)
r (a = 132)

=

" B B B =N -

0,01

0,111
0,158
0,155
0,161
0, 230
0,225
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TABLE LXXI

PEARSON .PRODUCT -MOMENT CORRELAT IONS BETWEEN MOTHERS' INTEREST IN HIGH SCHOOL

1
CHILDREN'S ACADEMIC STANDING AND EXTRAVERSION, NEUROTICISM AND LIE SCORES

Including L Scores of 4 and L Scores of 3 and Below
Above (Total Group) (Selected Group)
N=238 Boys; | N = 238 N = 239 =116 Boys; | N = 116 N= 94
239 Girls | Boys Girls 94 Girls | Boys Girls
E| 0,138 0,112 0,076 0,203 0,028 0,202
L| o0,124™ 0,122 0,090 0,108 0,075 - 0,002

It is evident that, for the group of boys and girls combined in both the
total and selected groups, there is a significant positive correlation (p < 0,01)
between mothers' interest in the children's academic standing and extraversion,
Also, while the relationship between the lie scores and the mothers! interest in
the childfen's academic standing is significant for the total group of boys

and girls combined (p < 0,01), it is not for the selected group.

The following table gives the correlation coefficients of the
relationships between m&thers' interest in the academic standing of the
children attending university, on the one hand, and extraversion, neuroticism

and lie scores, on the other, for both the total and selected groups,

1 The probability levels given below were computed by the method described
in the footnote on p. 46.

p : 0,05 0,01 0,001
r (n = 477) : 0,090 - 0,118 0,151
r (n = 238) - 0,127 0,168 0,214
r (n = 239) ; 0,127 0,167 0,214
r (n = 210) 3 0,136 0,178 0,228
r (n = 116) s 0,183 0,241 0,308
r (n= 94) % 0,203 0,268 0,342
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TABLE LXXII

PEARSON PRODUCT~MOMENT CORRELATIONS BETWEEN MOTHERS®! INTEREST IN UNIVERSITY

1

CHILDREN'S ACADEMIC STANDING AND EXTRAVERSION, NEUROTICISM AND LIE SCORES

Including L Scores of 4 and
Above (Total Group)

L Scores of 3 and Below
(Selected Group)

N=286 Males; N = 286 N = 287 | N=138 Males; N = 138 N = 137
287 Females | Males Females 137 Females | Males Females

E 0,126™" 0,105 0,074 0,071 0,129 0,011
N 0,050 0,018 - 0,001 0,017 0,028 - 0,003
L 0,019 - 0,042 0,041 - 0,020 - 0,144 0,117

The results indicate that, in the total group, there is a significant
relationship (p < 0,01) between extraversion and mothers' interest in
the academic standing of the children attending university for the
Iwhole group of males and females,

However, this relationship does not

hold for the selected group,

(D) DISCUSSION OF RESULTS

It must be pointed out that although the present researcher
investigated both the mothers' and fathers' interest in the children's
academic attainment, the respondents to the questionnaires were the children
So, it was the children's opinion of their parents' interest in their.acadenic

attainment that was measured,

1 . :
The probability levels given below were computed by the method described
in the footnote on p. 46,

P : 0,05 0,01 0,001
r (n = 573) : 0,082 0,108 0,138
r (n = 286) : 0,116 0,153 0,196
r (n = 287) : 0,116 0,153 0,196
r (n = 275) : 0,118 0,156 0,199
r (n = 138) : 0,168 0,220 0,282
r (n = 137) 5 0,168 0,221 0,283
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It is interesting to note that in both the total and selected groups
of high school and university students, the more extraverted subjects, in
comparison with the less extraverted ones, see the fathers as beingsignificantly
more interested in their academic attainment, On the other hand, there is no
significant relationship between extraversion and mothers' interest in the
children's academic attainment for both the total and selected groups of high

school and university students,

It is very likely that the different results with regard to fathers'
and mothers' interest in the children's academic attainment could be
explained in terms of communication and interaction patterns, Since
fathers are usually more authoritarian than mothers, it is the more extraverted
children who will be able to communicate and interact with the fathers better
than the less extraverted and, consequently, feel that the fathers are
interested in their academic attainment, On the other hand, the less
extraverted children, because of their inherent inability to communicate
adequately, view the fathers as lacking interest in their academic
attainment, This phenomenon could account for the highly significant
positive relationship between extraversion and fathers' interest in the

children's academic attainment,

In comparison with fathers, mothers are generally more docile,
less authoritarian, more tender and more loving, This implies that
both the more extraverted and less extraverted subjects are able to
communicate equally well with mother, Therefore, both the less
extraverted and the more extraverted feel that mother is interested in
their academic attainment, Hence, a lack of a significant relationship

between extraversion and mother's interest in the children's academic

attainment,



(E) CONCLUSION

From the results given above, it may be concluded that the more
extraverted high school and university males and females perceive their
fathers as being interested in their academic attainment,but not so their

mothers,

The hypothesis that the degree of parental interest in the
academic attainment of their children, as reported by the pupils
themselves, differed significantly for introverted and extraverted
children, was upheld in the case of fathers,but not in the case of

mothers,

(Iv) EXTHAVERSION, NEULOTICISH AND LIE SCOHES IN RELATION TO DIRTH ORDER

(A) EEVIES OF THE LITERATURE

As- early as 1956, Stagner and Eatzefl concluoded,on the basis of
personality inventory data,that "the effect of the family constellation
should be considered as only a small portion of the continuous interaction
which detersines personality” (p, 346), Among other aspects, subsequent
investigations have tried to shed more light on the relationship

between the personality characteristics of introversion-extraversion

and birth order,

Hillinger (1958) tested the hypothesis that first=born children
are more introverted than later-borm ones, Parents rated their own
chlildren on 15 items on the introversion-extraversion scale of

Hittenecker and Toman's Pl-test, The validity of the test for this

purpose had been established prior to the experiment proper, Hillinger

found that first-born children tended to be significantly more introverted
than later-born and only children,



In a review of "antecedents and outcomes” of ordinal birth position,
Sampson (1965) concluded that there was conflicting evidence at best
concerning sibling position and need affiliation as principally measured
by projective techniques, such as the Thematic Apperception Test, or by the
Edward's Personal Preference Schedule, Sampson noted, however, that several
authors who used behavioural manifestations of socialibility (Bossard and Boll,
1655; Busemann, 1928; Singer, 1964; Stotland and Walsh, 1963) found that the

first=born was more introverted than the later-borm child,

Commensurate with the above data, Siegelman (1968) has written that
only children in his earlier study (Siegelman, 1966) were rated more
withdrawn than children who had siblings (r = - 0,38; p < 0,01 3
N = 52 boys), Further, Siegelman (1968, p, 87) stated that in unpublished
material collected on college students, he also found similar results,

For 206 females, being the only child, or oldest sibling with the

greatest number of vounger brothers and misters, was accompanied by
introversion on the 16 Personality Factor (uestionnaire, while the second-
born and girls with many older hrothers and sisters were inclined toward
extraversion, The 153 male students in the college group with the

greatest number of younger brothers and sisters scored high on introversion,

and the men with the fewest number of younger siblings depicted themselwves

as extraverted (p. B7).

The study by Hobertson (1971), described on p, 207, tested the
hypothesis that the relationship between birth order and personality
development varied by social class, Since the results relating to
birth order could not be discussed separately from social clasas,
they have already been presented in the section entitled
"Extraversion, Neuroticism and Lie Scores in Relation to Socio-

economi¢ Status" of the present report and will not be repeated here,



=200

Farley (1975) pointed out that first=born children have generally been
shown to achieve better academically than later=born ones; they more
frequently attended college and attained eminence, They were also
generally more conforming, more achievement motivated, more affiliation
motivated and might differ from later-born children in other personality

characteristics {F. 151).

However, the picture is not as clear as the foregoing statement
by Farley might suggest in that a simple comparisen of the firat-
and later-born children, without control over family size, sibling age
separation and sex of siblings, has,in all likelihood masked many

subtle ordinal birth pogition effects or suggested birth order effects that
might be attributable to family size, Thus, for example, it would now appear

that the greater conformity of first=over later-born children is restricted to
comparisons with certain kinds of later-born children who have certain sibling
constellations where sex is concerned (Farley, 1975), In addition, some of the
relationships with achievement and achievement-motivation depend on

more subtle family structure characteristics than simple birth order

I &€,

Because of the likely significant role of ordinal birth position in
personality development and the importance for personality analysis
of Eysenck's (1970) two-dimensional system of extraversion and
neuroticism, Farley (1975) deemed it reasonable to consider whether
these dimensions were functionally related to birth order, BHis
gtudy examined birth order variance in introversion-extraversion
and peuroticism, with control over family size and sibling age and
sex separation,using two-sibling families and a minimum sibling

age separation of five years,
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Farley's subjects were 141 females from the University of
Winsconsin introductory (undergraduate) classes in "learning and
human abilities" who met the requirements relating te birth order, family

gize and sibling ape separation,

The following birth order categories, with the number of subjects
in parentheses, were used : female only child (46); first born with male sibling
(30)3; first born with female sibling (28); second born with male

sibling (25); and second born with female sibling (12),

Farley's(1975) results indicated that very little variation in
scores for either personality dimension would seem to be attributable to
birth order, A one-way analysis of variance was applied
to each set of scores, Where introversion-extraversion was concerned,
an F of 0,61 (df =4 , 136; p > 0,05) was obtained, while for
neuroticism,the F was 0,59 (df =4 , 136; p > 0,05), clearly

indicating no significant effects of birth order (p, 152),

Farley concluded that his results strongly supported the
notion, within the limits of the sample and birth order categories,
that introversion-extraversion and neuroticism in females were not a
significant function of familial structure as represented in birth
position (p, 152). It is not known whether this negative result

would generalize to male respondents,

McCormick and Baer (1975) pointed out that,although most studies of
birth order suggested that first-born children differed in pérsonality
from their younger siblings, a common limitation of these studies
was the failure to control for the number of cﬁildren in the
family, Since the two—child family is now so common, the study hy

MeCormick and Baer focused on this group, The frequently observed
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personality differences between siblings in these families raised the
question of whether an individual's sex, his birth order,or his
sibling's sex contributed to the traits of extraversion er

neuroticism,

McCormick and Baer (1975) postulated the general hypothesis that
older children in a two=child family would manifest lower extraversion

and higher neuroticism than their younger siblings,

A sample of 120 white college students from two-children families
with both parents living was secured from an intredsctory
peychology course, The age of the subjects, 61 males and 59
females, ranged from 17 to 22 years, OUnly subjects with age space

from sibling of less than 6 years were considered eligible for selection,

The Eysenck Personality Inventory, Form A was used to measure the
traits of extraversion and neuroticism, The Lie Scale was employed to

sereen out individuals who presented too positive an image of themselves,

Results of the two-way analysis of variance between sex of subject and
birth order for the extraversion scores indicated that a significant
interaction occurred between these two effects (F = 9,27; df = 1 , 116;

p < 0,01), with first-born males and second-born females exhibiting higher
extraversion, The data, therefore, suggested that first-born males

and second-born females were more extraverted than their siblings, in

two=child families,

An analysis of sex of siblings (opposite or same) by birth order
gave a significant main effect of sex of siblings for the neuroticism
scores (F = 4,02; df = 1, 116; p < 0,05), The source of the effect
lies primarily with the first-born children. Those with an opposite-sexed

sibling had the higher, while those with a same-sexed sibling, the

lower, neuroticism score,
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The foregoing empirical data suggest that first-born children are
more introverted than later-born ones, (Hillinger, 1958; Sampson, 1965);
that only children are more withdrawn than children who have siblings
(Siegelman, 1966); the variation in extraversion and neuroticism
scores among females cannot be attributed to birth order (Farley,

1975)3 first-born males and second=-born females are more extraverted

than their siblings in two-children families (McCormick and Baer, 1975)3
and that the relationship between birth order and personality

development varies by social class (Robertson, 1971),
(B) METHOD

The high school sample of 480 subjects has already been described
in Chapter Six, After those students having a lie score of 4 and above

were excluded, as explained in Chapter Eight, there were 117 males and

95 females available for this aspect of the research,

The university sample which has been described earlier in this chapter,

No. II(B), entitled "Method" on p, 213, was also used.

Birth order was determined from information obtained from question
18, p. 4, of the biographical inventory, In order to determine
whether or not there was a relationship between birth order on the one hand, and

extraversion, neuroticism and lie scores, on the other, birth order was

correlated (Pearson r) with each of the other three variables,

(C) RESULTS

Table LXXIII presents the correlations for high school students,
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TABLE LXXITX

PEARSON PRODUCT-MOMENT COLitLLATIONS BETWEEN BIRTH ORDER AND EXTRAVERS LON o

NEUROTICISM AND LIE SCORES OF HIGH SCHOOL STUDENTS

1

Including L Scores of 4 and L Scores of 3 and Below
Above (Total Group) (Selected Group)
N =240 Boysy | N = 240 { N = 240 =117 Boys; | N = 117 [N = 95
240 Girls | Boys Girls 95 Girls Boys Girls
E |- 0,012 0,006 -0,033 0,011 0,091 -0,142
N | - 0,032 -0 ,083 0,047 0,005 =0,064 0,136
L 0,036 -0,014 0,079 0,044 =0,079 -0,008

The correlation coefficients contained in the table ghgye indicate

that none of the relationships is significant,

Table LXXIV presents the correlations for university subjects,

1
The probability levels for N = 480, 240, 117 and 95 are given on p, 199.

The probability levels given below were computed b
in the footnote on p. 45, puted by the method described

p : 0,05 0,01 0,001
r (n = 212) : 0,135 0,178 0,227



TABLE LEXIV
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PEARSON PRODUCT-MOMENT CORRELATIONS BETWEEN BIRTH ORDER AND EXTRAVERSION,

1
NEUROTICISM AND LIE SCORES OF UNIVERSITY STUDENTS

Including L Scores of 4 and
Above (Total Group)

L Scores of 3 and Below
(Selected Group)

N = 287 Males; [N =287 | N =288 { N = 138 Males; |N = 138 | N = 138

288 Females | Males Females 138 Females | Males Females
E| = 0,032 - 0,068 0,005 | - 0,073 - 0,202%| 0,051
N - 0,019 0,020 | ~ 0,055 0,059 0,112 | 0,002
L 0,091" 0,088 0,095 0,036 0,034 | 0,040

It will be noted from the table above that there is no significant

relationship beiween extraversion and birth order for the total group

of males,

However, the negative relationship attains sipnificance

for the selected group of males, indicating that for this group the

earlier-born are less extraverted than later<born children (p < 0,05),

The significant relationship between the lie scores and birth orde

r for

the total group (p < 0,05) is non-significant when this relationship is

considered for the selected group.

(D) CONCLUSION

All the results indicate that, except for the selected group of

university males, there is no significant relationship between

extraversion and birth order,

1
See footnote on p,215 for probability levels,
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The hypothesis that there is a significant relationship between
extraversion and birth order, as stated on p, 55, was not upheld for all

the groups, except for the group of university males.

As indicated previously on page 55 , Chapter Ten will report the
investigation of the relationship between extraversion, neuroticism and
lie scores, on the one hand, and vocational interest, on the other, It

was also previously mentioned (p, 95 ) that the following hypotheses will be

tested: =

{1} There are significant differences between introverts and extraverts
with regard to interest expressed in occupations related to the use of

language, the arts, social service and business,

(2) There are significant differences between introverts and extraverts

in interest in occupations related to science, mechanics and office work,
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CHAPTER TEN
il e i L

EXTRAVERSION, NEUROTICISM AND LIE SCORES IN RELATION TO VOCATIONAL INTEREST

(A) REVIEW OF THE LITERATURE

Certain personality factors appear to influence the
choice of occupation (Sinha, 1966, p, 59), For example,
introverts tend to aspire to occupations above their mental
level while the opposite trend applies to extraverts (Sevransky, 1964),
In a similar vein, Hilgard (1962, p. 470) ,Whittaker (1970, p. 463)
and Furneaux (1962, p, 39) state that the introvert tends to prefer
work that keeps him in solitude rather than in close contact with other
people, while the extravert tends to choose occupations such as sales,
prometional work, or social work, where he deals with people rather than
things, It is in keeping with these viewpoints that Morris (1979)
concluded that '"the personality dimension of extraversion-introversion
is a major variable in the study of vocational behaviour" (p, 102),
Many at;dias, most of which will be reviewed below, have been undertaken
to determine the relationship between extraversion and neuroticism, on the

one hand, and vocational interest, on the other,

Rim (1961) studied, among other things, the relationship between
the need for achievement and fear of failuvre, on the one hand, and

extraversion an” ncuroticism, on the other,

Bendig and Stillman's list of eight job incentives (1958) yielded
a need for achievement and a fear of failure score,while Eysenck's
questionnaire (1958) was used to measure extraversion and neuroticiam,
These instruments were administered to 348 engineering students, 323

males and 25 females (age range=18 - 35 years) from the Isreal

Institute of Technology,
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Although correlations between the overall need achievement and
fear of failure, on the one hand, and neuroticism and extraversion, on
the other, were not significantly different from zero, some significant

differences supporting a relationship were found,

Students scoring low on extraversion,as well as those scoring low
on neuroticism,ranked "opportunity to learn new skills" as more
important to them, than did high scorers, Students scoring high on
neuroticism ranked "good salary" as more important to them than did low
scorers, On the other hand, extraverts tended to prefer "fear of

failure" incentives (p, 336),

Sinha et al, (1964) employed 120 postgraduate students (age range =
18 - 22 years), randomly selected from different departments of the
University of Bihar,in order to test the hypothesis that, given freedom
to change vocations, (i) introverts would be more rigid than extraverts,
and (ii) ambiverts would be more rigid than extraverts and less rigid

than introverts,

Conklin's Extraversion-Introversion Interest Scale (1927) was
employed to obtain the extravert, introvert and ambivert groups, A
sentence completion test having 20 neutral and 5 vocational items was
used to gain information about the vocational aspirations of subjects,
while the amount of item-to-item variation of vocational choice gave an

inverse measure of rigidity of vocational aspiration,

The results indicated that, with regard to vocational change,
introverts were more rigid than extraverts (p < 0,01), and ambiverts more
rigid than extraverts (p < 0,01). Evidence was conflicting with regard

to the hypothesis that ambiverts would be less rigid than introverts

[P- m—]i
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It is interesting to compare the findings of Sinha et al, (1964) ,with
regard to vocational change,with Evans' (1973) conclusions concerning
occupational aspirations, Among other things, Evans' purpose was to
determine the effect of vocational information on the occupational aspiration
of students relative to levels of introversion-extraversion, The subjects
were introductory psychology students = 110 in the experimental group and
65 in the control group, The Occupational Aspiration Scale (0AS) gave an
indication of the occupational aspiration of the students,while the EPI

and the MPI indicated the degree of introversion-extraversion,

The experimental group received three weeks of vocational information
in the form of lecliires while the control group continued with regular

psychology lectures,

At the end of the treatment the OAS was given to both groups again,
The results indicated that,in spite of vocational information, introverts

and extraverts did not differ significantly with regard to change in

occupational aspiration,

Sinha (1966) tried to ascertain the difference in occupational choice,
if any, between introvert and extravert post graduate (N = 100) and

undergraduate (N = 100) female students of Patna University.

Eysenck's short version of the MPI, a personal data form eliciting

information regarding the subject's educational level and a check list of

27 occupations were administered,

The six most preferred occupations of extravert postgraduate female
students (E score above the median), in order of preference, were as follows

(the frequency of preference being indicated within brackets):
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(i) administrative (38%), (ii) education and teaching (18%), (iii) law
(12%), (iv) polities (10%), (v) social service (&%), (vi) journalism (6%).
On the other hand, the following occupations, listed in order of preference,
were the six most preferred by the introvert female postgraduate students
(E score below the median): (i) accountancy (28%), (ii) arts (18%),

(iii) banking (14%), (iv) teaching and education (12%), (v) administrative

(10%), (vi) judicial service (8%),

About the foregoing results, Sinha (1966) commented: "This striking

difference in the occupational preferences of introvert and extravert post=-
graduate female students, can presumably be ascribed to the tendency of
extraverted subjects to choose such occupations as wnnld enable them to

fulfil their basic desire to make social contacts with other people™
[P- 60),

There was a difference in the occupational preferences of undergraduate

introvert and extravert female students., The order in which the extraverts

preferred the first six occupations was : (i) administrative (30%),

(ii) education and teaching (16%), (iii) journalism (14%), (iv) politics

(12%), (v) social welfare (10%), (vi) law (8%).

On the other hand, the introverts showed the following order:

(i) arts (30%), (ii) accountancy (20%), (iii) clerical and stenography

(16%), (iv) education and teaching (12%), (v) administrative (10%),

(vi) judicial service (6%),

Two occupations, namely, administrative and education and teaching were
preferred by both the introverts and extraverts among the undergraduates
and postgraduates, The preference frequencies for administrative occupations

were significantly different between the introverts and extraverts among the

two groups beyond the 0,001 level; the differences in educational choices

were not,
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Sinha explained the results thus: '"The above-mentioned differences
in occupational choice can again be explained in terms of the basic desire
of the extravert subjects to choose an occupation where maximum social
contacts can be made, Accordingly, the extraverts have shown preference

for administrative posts three times more than introverts" (p., 61),

Howarth (1969) investigated occupational expectations in relation
to introversion~exiraversion apg agked the following question: "If the subject
is given a verbal definition of a major personality dimension, which

occupations will he list, and in what order, under that description?"

The description of an extravert from the EPI manual (Eysenck and
Eysenck, 1964a)was presented; then the subjects ﬁere asked to list
occupations which would use or possess those characteristics., The subjects
were then presented with the EPI description of an introvert and were
asked to list occupations which would fit those characteristics, The
subjects were 132 second-year business administration students (mean age =
26 years) comprising 112 males and 20 females, Over 4000 responses were

obtained,

The primary characteristics in the first 40 occupations in the
extravert list involved interpersonal contact, Some of the occupations
listed most frequently were those of salesman, lawyer, radio disc
Jjockey, politician, teacher, publjc relatiomns, actor, professional
athelete, entertainer, nurse, policeman, doctor, social worker, minister,
newspaper reporter, store clerk, taxi driver, waiter and waitress,
stewardess, television announcer, barber, dentist, advertiser,

professor, bartender. Evidently, subjects believed in the social nature

of extraversion or they had been led to believe in it by the EPI

manual description,
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In the introvert list there was a preponderance of occupations which
did not involve a large amount of social contact., Some of them, in order of
the frequency with which they were mentioned, were those of librarian,
accountant, doctor, scientist, research worker, writer, artist, minister,
engineer, farmer, teacher, banker, lawyer, mechanic, pilot, dentist,
janitor, laboratory technician, musician, secretary, forest ranger,
chemist, mortician, policeman, architect, carpenter, night watchman, truck

driver, pharmacist, judge.

There may be alternative concepts of the role involved in some items,
for example, doctor, teacher, minister, which figure highly in both
the list of introverts and extraverts. The main interest may lie in the kind
of stereotypes involved and especially the "person contact" stereotype,
The social concept of extraversion was only a part of the descriptive

picture and yet it seemed to have undue prominence.

The close similarity between what Howarth (1969) found and
Johansson (1970) indicated is evident, Johansson said that occupations
which were considered characteristic of extraverts, involved contact with
people or a sense of "being noticed", Extraverts liked the following
occupations more than introverts : politician, interviewing clients, teaching
adults and children, taking responsibidity, expressing opinions openly
regardless of what others say, meeting and directing people (p, 452).
Activities which were considered characteristic of introverts consisted of

those involving "not being noticed, such as astronomer, dealing with

things rather than people, presenting a report in writing rather than
verbally, listening to a story rather than telling a story, having a

few close friends rather than many acquaintances" (p., 453).
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Johansson (1970) pointed out that Dariey (1938) and Tyler (1945)
found significant correlations betweer social interest scales and scales
of the SVIB, In general, negative correlations were found between scores
on the technical and scienée scales of the SVIB and scores on scales
which measured social factors; and positive correlations between
scores on the sales and business scales of the SVIB and those on the

social scales,

Johansson administered the MMPI and the SVIB to a random sample of
686 male freshmen just prior to their entering the College of Science,
Literature and Arts at the University of Minnesota, Introversion-

extraversion was measured by the social-introversion scale (Si) of the

MMPI,

To develop a scale for the SVIB which would measure introversion-
extraversion, 69 items which showed large response differences between
the introverts and extraverts (at least 20%) were selected from the
291 SVIB items, The resulting scale was labelled Occupational Introversion-
Extraversion (OIE), One hundred and twenty-nine male occupations were

scored on this scale.

Occupations listed toward the introverted end of the scale (high
scores) were those that dealt with things or involved primarily working
alone or independeﬁtly (farmers, physicists, artists); occupations at the
extraverted end (low scores) involved those that dealt with the public

(sales, legislators, governors) (p. 454).

Bendig (1971) undertook to provide descriptive data on the

relationship of Eysenck's two second-order factors of introversion-

extraversion (social activity or social extraversion)and of neuroticism

(maladjustment or emotionality) (the terms within the brackets being alternate

names for these factors), on the one hand, to certain specific

vocational interests and broader areas of interest, on the other,

| ———
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The MPI, to measure extraversion and neuroticism, and the SVIB, to
measure vocational interest, were administered to 234 undergraduate students

(115 men and 119 women) enrolled at the University of Pittsburgh and the

scores on the SVIB and MPI were correlated,

Bendig reported that 81% of the correlations between the temperament
traits of social extraversion and emotionality, on the one hand, and
vocational interests, on the other, were significant at the 0,05 level
or better and were negative, Only one of the significant positive
correlations involved the MPI neuroticism scale, Bendig commented:

"This means that we can best describe the strong vocational interests
(high scores on the SVIB scales) of subjects scoring low on the MPI E and
N scales (the 'introverted' and 'normal' subjects) and can infer only the
absence of strong interests in the same vocational areas for subjects
scoring high on the temperament scales (the "extraverted" and "neurotic"
subjects). The '"neurotic' subjects appear to have few, if any,

consistent peaks in their SVIB profiles ,..."

The hypothesized negative relationship between factor SE and
interest in scientific and engineering occupations appeared to have been
confirmed by the negative correlations for both sexes between MPI
extraversion scores and scales in Strong's areas | (general professional)
and II (science and engineering). In addition, the social extraversion
scale was negatively correlated with SVIB scales in Strong's area IV
(practical) for both sexes. SE was positively correlated with area V
(social service) and negatively with areas VIII (business) and III
(production manager) for men, while SE was positively correlated with

interests in area IX (sales) for women, SE was also negatively related

to the Author~Journalist interest scale for both sexes, The emotionality

trait, as measured by the MPI neuroticism scale, was negatively correlated
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with SVIB scales in areas I1II (production manager) and VIII (business)
for both men and women, and with areas IV (practical) and V (social

service) for women.

Social introverts of both sexes indicated more of an interest in
the following occupations : architect, physicist, engineer and chemist,
llowever, extraverted women and men had different interests, extraverted men
preferring social service occupations and extraverted women preferring sales
occupations, Morris (1979) has pointed out that the results obtained
with males have been consistent with later studies, However, he has
expressed reservations about similar results being obtained with females

20 years later (p, 103),

Studies using the SVIB indicate a moderate preference of introverts
for the profession of artist (Morris, 1979, p. 106). These findings are
corroborated in a study by Gotz and Gotz (1973), who administered the MPI to
students at an art academy, Art teachers were asked to nominate the young
adult students with whom they had worked for a minimum of two years for
inclusion in either the gifted or ungifted category, Fifty of each were
utilized in the study, In addition, 15 of the 50 gifted students were designated
highly gifted. The findings indicated that the gifted students were

significantly more introverted and more neurotic than the ungifted students

and the standard norms, There was no significant difference between the ungifted
students and standard normative data on introversion and neuroticism,
Furthermore, the 15 highly gifted students were significantly more

introverted and more neurotic than the remaining 35 gifted students,

Therefore, the relationship of introversion to the degree of creativity

among professional art students is clear,
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The relationship between interest in the ministry as a vocation and
extraversion has been found to be a slight positive but non-significant one,
which would seem in many respects to fit the person orientation of extraverts
as opposed to introverts (Morris, 1979, p, 107). However, the picture is more
complicated as shown in a literature review by Nauss (1973), The studies of
theological students and ministers reviewed indicated that ministers
actually combined one aspect of extraversion,that is, friendliness, dominance,
and sociability, with one aspect of introversion, that is, reflectiveness,
introspection, and seriousness, According to Nauss, the profile that
resulted from the combination of these characteristics,plus other minor
attributes ,described the ministerial personality. Along the same line Carlson
and Levy (1973) reasoned that persons classified as intuitive extraverts on the
Myers-Briggs Type Indicator K should be much more likely to be involved in
volunteer social service activities than other personality types. In that
context, extraversion was described as an empathic responsiveness to others,
and intuition was described as an openness to the possibilities of others,
They provided striking supportive evidence from a group of 10 black
university students who were doing volunteer work in a halfway house for
disturbed adolescents, 7 of whom scored in the predicted category,

Only 1 of 10 students in a control group was an intuitive extravert., This

study must be criticized for the very small sample used, which severely

limits the generalization of the results,

Dorr, Cowen, Sandler and Pratt (1973) did not find significant
extraversion differences on the OIE Scale, or on an extraversion factor derived
from factor analysis of several measures, between adult nonprofessional

mental health workers and controls, The workers (females) had been

hired to work with children in a school mental health programme,
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In two isolated studies,Lester (1976) found no significant differences
between white male police officers' means and standard extraversion norms, and
Exner, Wylie, Leura and Parrill (1977) found no significant difference between
prostitutes and a group of normals, The personality profiles of five groups of
prostitutes, assumed to represent a hierarchy in terms of status within the
profession, were compared with control groups matched for age, marital status,
education, and father's occupational status, The five groups were 25 call
girls, 25 in-house prostitutes, 10 basic streetwalkers, 10 daytime street-
walking housewives, and 10 streetwalkers who were also addicted to drugs, The
personality assessment of each subject was conducted by a female experimenter,
Both the MMPI and the Rorschach Inkblot Test were administered. The general
conclusions were that the basic streetwalkers seemed more immature and
dependent than their controls and more so than their higher class associates,
The streetwalking addicts and the streetwalking housewives showed more signs
of psychopathology, On the social introversion scale,two of the three groups
of streetwalkers were more socially introverted than their normal controls and
the higher-status call girls and in-house prostitutes, All the above=-
mentioned differences were statistically significant, The housewife street=-
walkers were significantly more socially introverted than their more successful
colleagues but not significantly more introverted than their normal controls,

The more successful prostitutes were not significantly more introverted than

their respective control groups,

Holland's (1973) theory of vocational choices,in which he delineated
six vocational personality types, did not utilize a single introversion-
extraversion dimension, but several authors have noted some obvious semantic
similarities, At face value, it appeared from Holland's descriptions, that
extraversion was included in both the social and enterprising personality
Lypes,wlereas introversion related primarily to the investigative
personality type, but, was also invoved iﬁ the conventional and realistic

personality types, Ilis sixth type, the artistic, was not clearly related,
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Une must be cautious about taking these descriptions at face value
because of the results obtained by Ward, Cunningham and Wakefield (1976).
They administered Holland's Vocational Preference Inventory to 425
college students and found that,neither the social nor the investigative
scales ,showed the expected relationship with the 16 PF scales known to be
related to introversion-extraversion. However, these inveatipators used
primarily females as subjects ,whereas most of the work that has been done
on vocational interests involved primarily male populations., Studies
yielding high correlations between established measures of extraversion
and Holland's six vocational personality types are valid, Nevertheless,
the point is that when one considers vocational interests, this personality

variable, i.e., extraversion, receives frequent attention,

Costa, Fozard and McCrae (1977) administered the SVIB to more
than 1,000 adult males. They extracted five factors related to
vocational interest, The factor accounting for the most variance
was labelled person-versus-task orientation. The most person-oriented
vocations were community recreation administrator, YMCA secretary,

chamber of commerce executive, credii manager, business administrater,

rehabilitation counsellor, social worker, and social science teacher,

The most task-orientated professions were architect, physicist, mathematician,
engineer, artist, chemist and dentist, The subjects were also given the

16 PF, the scales of which were correlated with the five vocational factors
extracted, The primary extraversion scales on the 16 PF related significantly
to the person-versus-task orientation factor on the SVIB, That is, those
subjects preferring person-oriented vocations also rated themselves as

being outgoing, happy-go-lucky, venturesome and group oriented,

whereas subjects preferring task-oriented vocations scored low on these

variables,
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Similar results have been found with the CPl, which was administered
along with the 5VIN by Johazson, Flammer and Nelson (1975) to 335 male
college freshmen, The results were factor analyzed and extraversion was the
second of five factors extracted, This factor reflected primarily high
scores on the domipance, sociability, and sense of well-being scales and was
clearly the most important of the five factors extracted in terms of
relationship to occupational scales, Extraverts preferred the occcupations
of YMCA staff member, personnel director, public administrator, rehabilitation
counselor, social worker, school superintendent and minister. Introverts
preferred dentist, architect, physicist, chemist, engineer, carpenter,

farmer and printer, Interest in business and sales was not related to

either,

The relevance of extraversion was further underscored
by the usefulness of the OIE Scale (Johansson, 1970), consisting of a
recombination of items of the BVIH. The scale correlated significantly with
other extraversion scales {Goodyear and Frank, 1977; Johnson, Nelson,
Nolting, Hoth and Taylor, 1975), Johnson et al, found that extraversion
scores on this scale were associated with vocational scales tappiong physically
active, outgoing and administrative interests, and Goodyear and Frank (1977)
found introversion to be related to the vocations of enpineer, physicist;
mathematician and farmer., In contrast extraversion was related to YMCA
secretary, chamber of commerce executive, and community recreation leader,
In addition, these authors found physical science, biological stiEn:E*ﬂnd

engineering majors in college to be more introverted than business

administration majors,

Interestingly each of these studies by Costa et al,, Johnson et al,

and Goodyear and Frank involved males and none utilized Eysenck's scale of

introversion-extraversion,
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Morris (1979) pointed out that the information relating to the
vocational choices of introverts seems clearer than that for extraverts,
Because of aptitude differences, college achievement differences, and/
or vocational interests, introverts are more likely to end up in task-

oriented, technical professions than are extraverts,

One of the reasons for the picture being clearer for introverts
than for extraverts, as suggested by Pillai (1975), may be that introverts
are more consistent in stating their occupational interests, values and
aspirations than are extraverts, His subjects were more than 400
high school students in India who completed an occupational values question-
naire and an occupational aspirations questionnaire separately, Disparity
between the two was related to both extraversion and neuroticism, The
author explained that more introverted students both valued and aspired
to traditional, high status, professional vocations, More extraverted
students stated more liberal, less socially conforming values, but their
actual aspirations were governed more by immediate status and monetary

considerations,

(B) METHOD

The present study was conducted among high school students only(described
on p,ii). Pearson product-moment correlations between vocations related to
language, the arts, social service, science, mechanics, business and office work,

on the one hand, and extraversion, neuroticism and lie scores, on the other,
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were calculated for the total group of 480 males and females combined, and
for the total group of 240 males and the total group of 240 females,
Similar correlations were also calculated for the selected group of 212
male and female subjects combined,and the selected groups of 117 males and
95 females who remained after the high lie scores {(4+) were excluded.

For reasons already given in Chapter One, the results of the selected groups

were accepted as the more''valid',

Vocational interest was measured by the Interest Questionnaire for

Indian Pupils (IQIP), The higher the score on this test, the greater the

interest in the particular area,
(C) RESULTS

Table LXXV gives the correlations between interest in occupations

related essentially to language production and usage, on the one hand, and

extraversion, neuroticism and lie scores,on the other,
TABLE LXXV

PEARSON PRODUCT-MOMENT CORRELATIONS BETWEEN INTEREST IN OCCUPATIONS RELATED

TO LANGUAGE AND EXTRAVERSION, NEUROTICISM AND LIE SCORES1

ADove (BSem cobagyof 4 nd ey e
N = 240 Boys; |N = 240 | N = 240 {N = 117 Boys; | N = 117 | N = 95
240 Girls | Boys Girls 95 Girls Boys Girls
E[ 0,086 0,019 | 0,173™* 0,116 0,043 0,195
N| 0,168 0,140%| 0,056 0,205 0,217%| 0,136
L| 0,083 - 0,09 | 0,003 - 0,005 - 0,031 | - 0,164

1 o
Th? probability levels for N = 480, 240, 117 and 95 are given on p. 199
while the levels for N = 212 are given on P. 233,
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It will be noted that the relationship between extraversion and
occupations related to language, while significant for the total
group of girls (p < 0,01), is not significant for the selected

group,

The table also indicates that there is a significant relationship
hetween neuroticism and occupations related to the production or use
of lanpuage in the following groups: the total group of boys and girls combined
(p < 0,001), the selected group of boys and girls combined (p < 0,01),
the total group of boys (p < 0,05) and the selected group of boys
(p < 0,05). The indications are that among these groups of subjects, the
more neurotic individuals express an interest in occupations related to
the production or use of language, Also significant correlations for the

total groups still remain significant for the selected groups,

Table LXA¥i presents the correlations between interest in

occupations related to the arts (that is, activities that have to do with
line, colour and sound), on the one hand, and extraversion, neuroticism

and lie scores, on the other,
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TABLE LXXVI

PEARSON PRODUCT-MOMENT CORRELATIONS BETWEEN INTEREST IN OCCUPATIONS RELATED

1
TO THE ARTS AND EXTRAVERSION, NEUROTICISM AND LIE SCORES

Including L Scores of 4 and L Scores of 3 and Below
Above (Total Group) (Selected Group)
N = 240 Boys; | N = 240 | N = 240 [N = 117 Boys; | N = 117 | N = 95
240 Girls| Boys Girls - 95 Girls Boys Girls
0,096~ 0,063 0,145% | 0,139" 0,178 0,061
0,124™" 0,026 0,175™| 0,135" 0,166 0,034
L |- 0,056 - 0,013 | - 0,070 | 0,032 0,052 0,017

The table indicates that ,for the total group of boys and girls
combined, for the total group of girls and for the selected group of boys
and girls combined, there is a significant relationship

between extraversion and interest in oécupations related to the arts (n < 0,05),

In addition, the table shows that,for the same three groups,there
is a significant relationship between neuroticism and interest in
occupations related to the arts, the relationships involving the first
two groups being significant at the 0,01 level, These results reveal
that for all these groups the more extraverted and more neurotic subjects

express a greater interest in activities that have to do with line,

colour and sound than the less extraverted and less neurotic subjects, respectively,

It must be pointed out that the significant relationships between
extraversion and neuroticism, on the one hand, and interest in occupations

related to the arts, on the other, for the total group of boys and girls

: See footnote on pp. 199 and 233 for keys to the probability levels,
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combined were still present for the selected group of boys and girls

combined, although  in the case of neuroticism, the relationship

decreased to a lower level of significance for the selected group (p < 0,05),

Table LXXVII presents the correlations between interest in occupations

related to social =service, on the one hand, and extraversion, neuroticism

and lie scores, on the other,

TABLE LXXVII

PEARSON PRODUCT-MOMENT CORRELATIONS BETWEEN INTEREST IN OCCUPATIONS

1
RELATED TO SOCIAL SERVICE AND EXTRAVERSION, NEUROTICISM AND LIE SCORES

Including L Scores of 4 and L Scores of J and Below
Above (Total Group) (Selected Group)
N = 240 Boys; (N = 240 | N = 240 [N = 117 Boysy | N = 117 | N = 95
240 Girls | Boys Girls 95 Girls Boys Girls
E 0,061 0,088 0,072 0,066 0,061 |- 0,0002
N 0;2260" 0,054 0,255 | 0,262 0,182 0,226
L | - 0,030 0,040 = 0,001 0,057 0,022 - 0,069

The table indicates that there are significant relationships
(p < 0,001) between neuroticism and interest in occupations related to
social service for the total group of boys and girls combined, for the
selected group of boys and girls combined and for the total group of
girls, In addition, the relationship between neuroticism and interest in
occupations related to social service is significant for the selected

group of girls (p<0,05), These correlations indicate that, among these

1
See footnote on pp, 199 and 233 for kevs to the probability levels,
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groups, the more neurotic individuals tend to express a greater interest in

occupations offering assistance to people either individually or in groups

than the less neurotic,

In Table LXXVIII, the correlations between interest in occupations

related to science, on the one hand, and extraversion,neuroticism and lie

scores, on the other, are given,

TABLE IXXVIII

PEARSON PRODUCT-MOMENT CORRELATIONS BETWEEN INTEREST IN OCCUPATIONS RELATED

TO SCIENCE AND EXTRAVERSION, NEUROTICISM AND LIE SCORES

1

“ Including L Scores of 4 and L Scores of 3 and Below
Above (Total Group) (Selected Group)
N =240 Boys; | N =240 | N =240 | N = 112 Boys; | N= 112 | N = 95
240 Girls Boys Girls 95 Girls Boys Girls
E 0,039 0,028 0,032 - 0,017 - 0,031 0,074
N| - 0,058 0,026 0,001 - 0,057 0,024 | - 0,044
L| = 0,017 - 0,099 0,001 0,004 = (0,025 G,Dlﬁ

Table LXXVIII indicates that no significant relationships between

interest in occupations in the field of science, on the one hand, and

extraversion, neuroticism and lie scores, on the other, were ohserved
-

Table LXXIX presents correlations between interest in

occupations related to mechanics, on the one hand, and

neuroticism and lie scores, on the other,

extraversion,

1
See footnote on pp, 199 and 233 for ireys to the probability levels,
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TABLE LXXIX

PEARSON PRODUCT-MOMENT CORRELATIONS BETWEEN INTEREST IN OCCUPATIONS

RELATED TO MECHANICS AND EXTRAVERSION, NEUROTICISM AND LIE SCDRES?

Including L Scores of 4 and L Scores of 3 and Below
Above (Total Group) (Selected Group)
N = 240 Boys; | N = 240 | N = 240 | N = 117 Boys; |N = 117 | N = 95
240 Girls Boys Girls 95 Girls | Boys Girls
E 0,003" 0,144 0,008 0,058 0,200" | - 0,042

N |-0,263"" - 0,104 | - 0,125 | = 0,245 - 0,147 | - 0,206

L |-0,050 - 0,075 | - 0,043 | = 0,005 - 0,132 0,144

It will be noted from the table above that for the total group of
boys and girls combined, for the total group of boys and for the selected
group of boys, there are significant positive correlations
between extraversion and interest in occupations in the area of
mechanics  {p < 0,05). In these groups, the more extraverted individuals express
a greater interest in occupations related to the production, manipulation

and repair of machinery, than the less extraverted,

For the total group of boys and girls combined, for the
selected group of boys and girls combined and for the selected group of
girls, there is a significant negative correlation between neuroticism and
interest in occupations related to the production, manipulation and repair of
machinery, This indicates that,in these groups, those individuals

who tend to be more neurotic express less interest in mechanics than the

less neurotie,

The significant relationships obtained between extraversion and

vocational interest, ameny the total group of hLoys, and hetween neuroticism

: B
See footnote on pp, 199 and 233 for keys to the probability levels,
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and interest in occupations related to mechanics, among the total group of

boys and girls combined,persist for their respective selected groups,

Table LXXX pgives correlations between interest in occupations
related to business, on the one hand, and extraversion, neuroticism and

lie scores, on the other,

TABLE LXXX

PEARSON PRODUCT-MOMENT CORRELATIONS BETWEEN INTEREST IN OCCUPATIONS
1

RELATED TO BUSINESS AND EXTRAVERSION, NEUROTICISM AND LIE SCORES

Including L Scores of 4 and L Scores of 3 and Below

Above (Total Group) (Selected Group)
N = 240 Boys; N =240 [N = 240 [N = 117 Boys; N=117 | N = 95
240 Girls Boys Girls 95 Girls Boys Girls
E 0,013 0,027 | - 0,005 | 0,074 0,132 - 0,013
N | - 0,020 = 0,063 0,052 | 0,048 0,018 0,067
L 0,054 0,066 0,028 | <0,041 0,007 - 0,095

It is evident from the results contained in the table above that none of
the relationships between interest in occupations related to business, on

the one hand, and extraversion, neuroticism and lie scores, on the other,

is significant,

Table LXXXI presents the correlations between interest in occupations
related to office work,on the one hand, and extraversion, neuroticism

and lie scores, on the other,

See footnote on pp, 199 and 233 for keys to the probability levels,
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TABLE LXXXI

PEARSON PRODUCT-MOMENT CORRELATIONS BETWEEN INTEREST IN OCCUPATIONS RELATED

TO OFFICE WORK AND EXTRAVERSION, NEUROTICISM AND LIE SCQHESI

Including L Scores of 4 and L Scores of 3 and Below
Above (Total Group) (Selected Group)
N =240 Boys; | N = 240 | N = 240 | N = 117 Boys; | N = 117 | N = 95
240 Girls Boys Girls 95 Girls Boys Girls
E | = 0,069 0,019 | - 0,121 | = 0,072 - 0,068 | - 0,138
N | 0,033 - 0,188 0,054 0,078 - 0,084 0,110
L 0,085 0,091 0,177 0,109 0,126 0,138

The table presented above indicates that there are no significant
relationships between interest expressed in occupations related to office
work, on the one hand, and extraversion, neuroticism and lie scores, on the

other,

(D) DISCUSSION OF RESULTS

As pointed out in Chapter Ome of this report, two sets of results
have been presented, One set excludes subjects with high lie scores
(4 and above). The other set includeg subjects with high lie scores,
that is,subjects who"faked good" or gave favourable and socially acceptable
answers, Eysenck and Eysenck (1964a,p, 14) pointed out that the

responses of high lie scorers were of doubtful walidity and could not

be accepted,

In view of the foregoing points, the present author has accepted

as''valid''only the results obtained when high lie scorers were excluded,

1
See footnote on pp. 199 and 233 for kers fto the probability levels,
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All discussions will, therefore, be based on theseilattﬂr results,

The current investigation indicates the presence of a significant
positive relationship between extraversion and interest in occupations related
to the arts for the group of boys and girls combined, This result is
in the expected direction since most of the occupations in this field,
for example, barber, musician, photographer, tailor, dressmaker, involve

people,

One would have expected a high positive correlation between
extraversion and interest in occupations related to social service, but
none appeared, However, there is a high positive correlation between
neuroticism and social service (p < 0,001), If, as implied by Sinha
(1966, p. 59), the personality factor of neuroticism is influencing

|
individuals to choose occupations in the social service area, one could

justifiably question the quality and efficacy of the service rendered, This

disturbing finding calls for intensive research in the public interest,

Contrary to expectations, a significant positive correlation between
interest in occupations related to mechanics and extraversion was obtained
for the separate group of boys (p < 0,05), This indicates that in this

group the more extraverted boys have greater interest in occupations

related to mechanics than the less extraverted ones,

The results also indicate that among the group of boys and girls
combined and the separate group of girls, the less neurotic  are

significantly more interested in occupations related to mechanics than the

more neurotic,

The studies described in the review of literature and the study

undertaken in this project have approached vocational choices solely from
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the standpoint of preferences and interests without dealing explicitly with

the role of ability or educational achievement, However, it will

become evident from the review of the literature in Chapter Eleven, that

introverts have a tendency to achieve higher educational and professional

training levels than extraverts because of their superiority at advanced education-
al levels, Such differences undoubtedly influence preferences for occupations

for which advanced degrees are required, At the same time, academic

excellence in these professional areas (e,g.,physics) may depend on one's

interest, tolerance of, or facination with the subject matter. Also,

individuals who become interested in various occupational and academic

pursuits may experience personality changes as a result,

Another possible explanation follows, Because of aptitude differences,
college achievement differences, and/or vocational interests, introverts are
more likely to end up in the task-oriented, technical profesaions than
extraverts, Some authors have interpreted this as an orientation toward things,
put probably that is too simplistic a view, The orientation seems to be
toward ideas, often abstract ideas, and structured, detailed work as

opposed to the less well-ordered and perhaps more practical person-

oriented occupations,

These points could explain why many of the results are either

not significant at all, or are significant,but in the unexpected direction,

(E) CONCLUSION

Except for the group of hoys and girls combined, for occupations
related to the arts, the hypothesis that there is a significant difference
between introverts and extraverts with regard to interest expressed in
occupations related to the use of language, the arts, soecial service

and business, as stated on p, 55 y was not confirmed,
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Similarly, except for the separate group of boys for occupations
related to mechanics, the hypothesis that there is a significant difference
between introverts and extraverts in interest in occupations related to
science, mechanics and office work, as mentioned on p, 55, was not

confirmed,

As indicated previously in Chapter One (p. 56 ), Chapter Eleven will
report the investigation of the relationship between extraversion, neuroticism
and lie scores, on the one hand, and academic success, on the other, It has

also been previously mentioned (p, 56) that the following hypotheses will

be tested:-

(1) There is a significant difference between introverts and extraverts with

regard to academic performance,

(2) At university level, there is a significant difference in academic
performance between neurotic introverted students and other personality

types, namely, neurotic extraverts, stable extraverts and stable introverts,

(3) There is a significant difference between the academic performance of

introverted and extraverted students in the language subjects,

(4) Introverted science students differ significantly from extraverted

science students in performance in the science subjects,
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PROJECT TWO

CHAPTER ELEVEN

EXTRAVERSION, NEUROTICISM AND LIE SCORES IN RELATION TO ACADEMIC SUCCESS

(A) REVIEW OF THE LITERATURE

The relationship between introversion-extraversion and academic success
has been researched by many authors, The following review of the literature

will indicate that there is lack of.unnniuity with regard to the findings,

Furneaux (1956), Broadbent (1958) and Bendig (1960) reported a tendency
for introverted university students to do well academically, Furneaux (1962)
has also commented that "meuroticism and introversion-exiraversion do not serve
only as determinants of examination performance in their own right, ,., but
they profoundly affect the influence which purely intellectual characteristics
have on such performance” (p. 40). In addition, there is evidence that
introv&rsion favourably affects the attainment of school children taking
advanced level examinations (A - levels) in Britain (Lynn, 1959)., Lynn
and Gordon (1961) pointed out that there is also indirect evidence supporting
the following findings, e.g.,: (a) Delinquents have extraverted behaviour
patterns and tend to be educationally retarded, (b) Introverts tend to
be leptomorphic in body build (i.e.,to be thin in relation to height)
and leptomorphic children tend to be good readers., (c) Women tend to be
more introverted than men,and girls do better than boys in England in the
eleven-plus examination and do better academically in the United States,
Brain-injured people tend to be extraverted and brain-injured children tend

to be poor academic attainers in relation to their intelligence (p, 194),

The findings concerning neuroticism and attainment are less well
established, A positive correlation between neuroticism and attainment

in University students was found by Furneaux (1956). Consistent with this is the
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finding that university students score more highly on tests of neuroticism
than other young people (Lynn, 1959), which suggests that neuroticism is a
factor in educational success, On the other hand, Bendig (1960) found no
association between neuroticism and attainment in American university

students,

There is considerable literature on the relationship between anxiety
and attainment, which is of interest in this connection because anxiety
and neuroticism are highly correlated, although anxiety is also associated
with introversion, There is some evidence that anxious children tend to be
good readers (Lynn, 1955; Biggs, 1959), But Sarnoff et al, (1959) found no
association betweén anxiety and attainment in the eleven-plus examination,and
investigations in the United States have frequently reported negative
correlations between anxiety and attainment (e,g., McCandless and Cataneda,
1956), The English studies tend to suggest that the relationship between
neuroticism and attainment is positive, and the American findings ihat

it is negative,

In an experiment described previously (pp. 190-191), Lynn and Gordon (1961)
attempted to provide indirect evidence for the relationship between
introversion-extraversion and academic performance, Using Eysenck's theory
as their base, they made certain predictions concerning the association of
neuroticism and introversion-extraversion with persistence, size of vocabulary
and IQ, The predictions were: on an intellectual task, introverted subjects
will take longer than extraverted, and neurotic subjects will be quicker than
the stablej introverts should have a higher ,and extraverts a lower,
vocabulary~intelligence ratio; on the basis of the Yerkes-Dodson
law (i,e,, high anxiety facilitates the learning of simple tasks but
impairs the learning of complex ones), higher neuroticism scores should be

associated with better vocabulary; a curvilinear relation between neuroticism
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and a task of moderate complexity (e,g., Raven's Standard Progressive

Matrices scores) was expected,

The results indicated that there was a positive correlation between
introversion and persistence, and between neuroticism and size of vocabulary
(p < 0,05), Also, there was a curvilinear relationship between neuroticism
and scores on the Raven Matrices {(p < 0,05), subjects in the middle range
of neuroticism doing best, No significant correlation between either

neuroticism or introversion and intelligence was obtained (pp, 199-200).

Savage (1962) conducted his investigation on 168 male and female first-
year arts students, Among other things, it was hypothesized, in terms of
Eysenckian theory, that the higher the academic success of the student the

lower the extraversion and neuroticism scores,

The MPI was used, the neuroticism and extraversion scores being
correlated with the results obtained in the annual examinations, All the
students in the study had attemﬁted four first-year subjects within the
arts faculty curriculum, The students were divided into five groups
according to the number of passes,out of four,obtained in the final

examinations: group 1 - no passes, group 2 - one pass, and so on,

On neuroticism, the variances between groups were found to be
significant (p < 0,01) while there was a negative correlation of 0,9

(p < 0,05) between neuroticism and academic success within each group,

On extraversion, the variances between groups were also significant
(p< 0,01) while the correlation between extraversion and academic

1
success was -0,9(p < 0,05) with each group,

The results of the investigation showed that neuroticism and

The relatively low probability levels associated with the very high

c?efficients of correlation seem strange to the present writer, but the
figures are being reported correctly,
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extraversion scores on the MPI were significantly related to academic

performance,

The positive association between neuroticism and academic failure
reported by Savage (1962) did not support the results of Furneaux (1956) and
Lynn (1959), among others, Groups 3 and 4 who passed 2 and 3 subjects,
respectively, out of 4, had a mean neuroticism score significantly abowve
the norm for the test, Groups 1, 2 and 3, however, had significantly
h