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| ABSTRACT - oo
The objective of the study was to substantiate and clarify the
'construct of “"extroversion" and to compare two multivariate versions
Bf this construct; namely, those of H. J..Eysenck and R. B. tatte11“
Fifty-eight variables were selected from the questionnaires and
ob1ect1ve tests developed by Eysenck and Cattell and g1ven to 208"
college subJects (116 male, 92 fema]e) The variables were dis-
.t1ngu1shed as lower or higher- order (1 e., derived from lower-order
var1aQ1es) and because of wide-spread aex‘differences, the 53 lower-
order variables were mean deviated separatelf-for' each eex Corre-
lat1ons between h1gher order variables and lower order rar1ab1es were
examined for both sexes separately and comb1ned Forty-nine of the.
53 lower-order var1able;.were then factored according to the Image
Model, and a number a% criteria were used to evaluate the number of
factors (inc]uding the Kaiser-Gdttmah rule, Cattell's Scree Tesf.
Y-Joreskog's Ch1 square significance test, and Kaiser's suggesteq
Reswdua11zat10n procedure) The Harrls-Kalser Independent C]usters
transformatﬁon appeared (blindly) to give'the best_sofution. 'Scores
on the resu]tant factors were then correlated with the;five higher-
order factor variables, including Cattell's QI (Exvia),'QII (Anxiety),'
QIII (Cortertia) and QfV (Independence), .and Eysenck's E-I,(Extro-
version). 'The reader is referred'to the Analysis section of this
paper for a detailed account of the method.
Thirteen factors appeared to be invariant at the f1rst-order
. level, including Cattell's { QIT, QIII, QIV and QVI (Reahsm‘f
QVIIT (Good upbringing), and objective test factors U.I. 16 (Asserif

tiveness), U.I. 21 (Exuberance), U.L. 28 (Self-assuredness) and

iv
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u.l. 32 (Exvia). Good upbringing was considered to be a likely match
for inhibition (U.I. 17) in objective tests. Higher_orde} analyses
showed QI and U.I. 32 loading on one second-order facf3¥ and "Social
inhibition" at the third order. QVIII and markers for U.i. 17 -1oaded
on a third-order "General inhibition" factor that was positively .
correlated with Social inhibition. o

The results substantiated the view that extroversion and "social
inhibition" are distinct from gbdod upbringing and "general inhibition",
each based on second-order factors in questiondhires‘(Qf and QVIII) and
bfirst-order factorsbin objective tests (U.1. 32 and U.I. 17). At the
higher order, these factors load on a single factor similar to Cattell's
FII1 (Temperamental ardor) in'objecﬁv‘tests or Qa (Inhibition) in
questionnaires. The imp]ication is that althoggh the extroversion
measures of. Cattell and Eysenck are fairly close empirically, the
concept upon wh1ch Cattell's exvia is based is more closely jdentified _
with the second-order social inhibition or extroversion factor in this
study, while Eysenck's extroversion is probably more closely identified
with the pctatively constitutional higher-order inhibition factor
(FIII or Qc) found in this and other studies. The concepts of
sociabi]i{y ("Social ek&roversiohp) and impulsivity ("Lack of self
control") developed by Eysenck'sincevCarrigan's (1960) original
suggestion of these "dual" aspects of extroversion would corresbona
‘with social inhibition and good upbringing or general inhibition
respecpively. In eccordance with this view, sociability and impulsivity
scales from Eysenck's questionnaire measure of extroversion load
separately on the extroversion (Qf) and good upbringing (QVIiI) factors

“in this study.
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Eysenck's and Caéie]l's measures of extroversion correlated over
0.80 with the extroversion factor from the present study and they cor-
related about 0.70 with each other. "Eysenck's measure showed slightly'
higher comrelations with other féctors such as QIII, Cortertia, and

QVIII, Good upbringing. The bresent extroversion factor and Cattell's
~ :

exvia were associated with better adjustment and lower anxiety, while

Eysenck's extroversion was relatively uncorrelated with adjustment
and anxiety.

_Other results indicated possible ;;x and age differences in
the factor markers for cortertia, independence, extroversion and
assertiveness, and somewhat‘different relationships;among these

factors for males and females. These differences may reflect

somewhat different ontogenetic determinants of social inhibition for

t ‘
each sex. .

The basic psychological concept of extroversion postulated by
Jung, Murray, and Cattell is considered replicated-in the present

study. The biologically-based concept of extroveréion carefully

developed by Eysenck through extensive experimen ation'is also

considered substantiated factor analytically. It is proposed that

'7conceptua1 divergencies between Cattell and Eysenck regarding

&

the nature and functioning of extroversion may be resolved by viewing

t

exvia.

‘“Eysehckfs concept of extroversion at a Tiiher stratum than Cattell's

vi
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PART I
INTRODUCTION

. Researeh Objectives

.

T

The p}zmary objective of this research is to investigate the
’functionaI unity and lower-order dimensionality of extroversion.
First, an attempt is made to substentfate and'clarify the concept
of extrovers1on by factor ana]ySIS Spec1f1c quest1ons addressed
are: (a) Is extrover51on a funct1ona]1y unitary source trait? and
(b) Hhat is the relat1on between extrovers1on (if un1tary) and
certain other persona11ty factors? Second, the concepts,of extro-
verSjon emerging from‘the 1aborator1es_of‘H, J. Eysenck in Eng{and
. and;R.~B;”CattelT in Amerita are to be compared on the basis of these
'.findings' It 1s hoped that theoretlca1 differences between these
._concepts wou1d be revea]ed in a joint factor analys1s of questionnaire

and obJect1ve test var1ab1es



_ CHAPTER ONE
THEORETICAL CONSIDERATIONS

Catte]l s and Eysenck's theorles of personality have existed
almost as alternat1ves to each other w1th little reconc111atory work f‘
.done between them, either at the theoretical or emp1r1ca1 level. This
is par}ticularly true for the‘i-r concepts pf extroversion. In ofder to
Aexam1ne the1r s1m11ar1t1es and differences, it is important to put
these contrxbut1ons into a br1ef historical perspect1Ve

Roback (1927),E)§enck (1973) and others have po1nted out that the

term "extroversion” had a long history before Jung introduced it as a

psychological construct in his ngcho]ogica] Types (1923). In parti-

cular, the term appears to have been adopted or1g1na11y by phys1c15(§

and chemists from the Latin "extro"'(outwards) and "versio" (to turn)]\\\
to des1gnate.the.property of physical substances to manifest certain
unséenfbb)sida1aaftributes under certain oonditiOns (see Murray, 1897).
The termfwas‘toen used to refer to ‘a somewhat analogous tendency on
the'pertvof homen’Beings to turn thoughts and feelings upoh externa]
(outward) ObJeCtS as opposed to- 1nterna1 states and events (Murray.
1897;.-Roback, 1927). -

? Freud. for example, used'fhe-expression'"introversio 15bidinis
sexualis” to refer to the tendeﬁcy_to turn the sexual .libido from
‘external catheXeslto internal fantasy objects,‘as.e.preliminery:eépectl
‘of psychoneuros1s : »

f In most early uses of the term, 1t is clear that extrovers1on was
simply mean; to descr}be certa1n,man1fest-con51stenc1es'1n the'act1v1ty

of people and substances. Whether theSe'consisteocies analyzed into



\ . .
a single unitary underlying characteristic of those persans or

substances was a further questwon )

That further question was exp11c1t1y addressed by" Cari Jung
(1923) when he proposed two underlying attitudes, extroversion and
introversion, which interfaced with psychological functions of

thinking, feeling, sensing and intuiting. In his volume, Psycho-

. ‘h " .
logical Types, he outlines the attitudes as follows:

Introversion: means a turning inward of the libido whereby
a negative relation of subject to object is expressed. In-
terest does not move towards the object but recedes toward
"the subject. Everyone whose attitude is introverted thinks,"
feels and acts in a way that clearly demonstrates that the
subject is the chief factor of motivation while the object
at.most receives only a secondary value. Introversion may
possess either a more intellectual or a more emotional
character, just as it can be characterized by either in-
tuition or sensation.... When Introvers1on is habitual, .
one speaks of an introverted type (1923, p. 567).

Extroversion: means an outward turning of the libido. With

this concept I denote a manifest relatedness of subject to -

object in_the .sense of a positive movement of interest towards

the object. Everyone in a state of extroversion thinks, feels E:)

~and acts in relation to the object, and moreover in a direct
‘and clearly observable fashion, so that no doubt can exist

. about his positive dependence upon the object. In a sense,

. therefore, extroversion is an outgoing transference of inter-
est from the subject to the object. If it is an 1nte1]ectua1
extroversion, the subject thinks himself into the object,
if a feeling extroversion then the subject feels himself 1nto

the object. The state of extroversion means a strong, if hot
exclusive, determination by the object.... Should the state
of extroversion become habitual the extroverted type appears
(1923, p. 543). iy

| Marshall (1967) has recently pointed out that-ddng's further
descrzftions and elaborations of these attitddes were meant,as'a rather
superficial “sunming¥up“ of broad sUrfece consistencies which are

influenced by the proposed functionally unitary source trait.



The major part of Psychological Types consists not of
definitions but of descriptions of common types or syndromes.
As Jung himself says, such deseriptions of pure types are "only
Galtonesque family portraits which sum up in a cumulative image
the common and therefore typical characters, stressing these
disproportionately, while the individual features are just as
disproportionately effaced".... Thus Jung says that the
typical extrovert is adjusted to the objective environment,
sociable, spontaneous, conservative in outlook, subject to
psychosomatic disorder, and so-on. However, this composite
portrait of- the type is not advahced as- the definition of
extroversion, but-as a group of correlated variables usvally
found in extroverted people (p. 117).

In contradistinction to Freud,ydung (1923) stated "It is a
mistake to believe that introversion is more'or less the same as
neu%wis."As concepts the\jro havé not the slightest connectfon with
one another.” . | |

In a revjew of Jung's conceptualization, Murray (1938) decried
the "miserable vulgarization"'of his types by Ameritén psyéhdyogists,,
but notea-that it is very difficult to dfscern the essential aspects
of the fuhctidna] unity Jung propdsed.' Fro@ his conceptual analysis,
Murray.§uggéstéd'at least two distinct aspecﬁngere inpiiéated in |
Jung'ﬁ destription; namely, “extraéeption-intraception" aﬁd ﬁoutward
and more social vs. inward and less social® activity.' K

Extraceﬁtjon'—-intracepfjon, as Murray conceived it.;is a very
;sihilar process to that implied by eaf]ier uses of the term extro-
veréion; namely, the tendency to orient oneself ubon_the external
"objectiVe" wor]d, as opposed to the internal, psychological or
"sﬁbjecti?e" worid. In Murray's terms, "The exttovert perceives,
understands and values the world as it affects his sénses....; the
introvert, on the other hand:'being cgiéfly influenced by péyéhic
.proéeéses;.; (p. 237f)." -This is qufte éomparable to earlier

)




descriptive uses of the term extroversion, including Freud's "intro-
versio 1ibidinis sexualis.”
Regarding the other aspect, Murray comments:
Putting aside eitraceptidh and intraception (objectivity and
subjectivity) which seem to describe attitudes that are clearly
different from the other factors, we come down to a very crude
division between the outward and more social and the inward
and less social. The extrovert seems to be the simple, healthy,
uninhibited, readily adapting herd animal, whereas the introvert
is somewhat held back within himself. My own opinion is that
Jung has been misled by the supposition that there must be
one reason why the introvert is held back... (p. 239).
" -Murr-: -npears to be suggesting‘thatydung's concept of extroversion
is\gnalj' . as basically an external vs. internal orientation:'
(attﬁtude), while many of the superficial behavioral characteristics
assocfated.with_extroversjon (and emphasized by American psychologists)
are not exclusively determined by that attitude alone.
5 However, Jung's major contribution was to suggest that extro-
version is a pervasive functional unity, involved not enly in percep-
tion and cognition, but also in overt social behavior. As already
indicated, Murray cha11enged the view that extroversion - introversion,
as a functional unity, has exclusive influence that Jung may have impiied
fof it. The situation is complicated by Jung's further views that
both extrovertea and introverted attitudes (types) could exist for a
single pe¥sod,) one being more conscious than the other, but both in
a balancg of strength. Murréy (1938) also suggested %he possibi]ity
of manic-depressive swings for extroversion - introveﬁ§ion.
After Jung's seminal contribution, many writers pfﬁ]ifefated

divérgenf and overlapping views as to‘the-behaViora] description of

extroversion (see Freyd, 1924). Wells (1917) emphasized avoidance; the
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Allports (1920), "the tendency to action"; Nicoll (1920), impulsiveness;
McDaugall (1929), "emotional response"; Freyd (1924), social relations.
While some (e.q., McDougall) believed that introversion and extroversion
were differen; traits,-2 others held they were polar 6r modal values on
a single trait. Conklin (1923), for exampie, suggested the term
."ambivert9‘for the majority between the polar extremes. At the same
time, many theoretical specu]atiqn§ about extrdversibn were prbposed
. by Tansley, McDougall, Kempf, and-whité, among Otﬁersl(see Freyd, 1924).

Another prominent question since Jung.haé been the»inpérpretation
of extroversion and introversion as "traits”-and'“types." Cattell (e.g.,
1973a) has maintained-the view fhat extroversion .- introversion is a |
trait, while Eysenck has preferred to call the polar extremes “"types."
It is probably not necessary to consider.these views to be in conflict,
since, a; Cattell (1957a, 1973a) has pointed out, the word "typé" for |
a;theoreticql.construct in persona]ity jsfmost viable to designate
either modal patterns on a .single dimension'and/or’moda] profile patterns
across dfmensions. Eysenck;s use of tﬁe word “type" Conveys_thé_viéw
that extroVersion is descriptively designated by.g speciffc pétterh of
behavior across'a wide variety of siguatiohs.~ The word "typé":is.alﬁo .
often ysed complementary- to "tréif," as a designation df.a group of o
individuais who are simi]ariqn"a;tréft or EbmpiTation of traits. 'Thfﬁ'
is also compatible with Jung's usage (see deécribtions_adee and
Stephenson, 1939) and Eysen;ﬁ's ﬁsage (e.g., Eysenck, 1964; 1970§;'1973).

The c0nstructs of extroversion,ahd intfqvgrsidn,_however.cpnceived,
have received'the attention of psychometricians for over fifty L |

_ S N /S
~ years. Freyd (1924} suggested a list of 54 surface manifesta- .



tions, from wh1ch He1dbreder (1926) was unable to discern a s1ng1e
functional un1ty by 1nspect1ng the intercorrelations of ratlngs on
100 men and 100 women. A rat1ng scale was also developed by Laird
(1925), but again, Oliver (1930) disputed a single source trait '
within the Laird scale. Conklin, who had earlier suggested the term
"ambivert“'for the middle range on an extroversion - introversion
dimension, also (1927) invented a ratio measure of "extroverted"

to "introverted" jnterests.for that dimension.

Neymann and Kohlstedt (1929) produced'a set of questionnaire
jtems, as Freyd had for ratings, which was revised by Gilliland and
Morgan (1932) as the Northwestern University Introversion“-.Extro-
version Test Bernreuter (1933, 1934) and Stagner and Pessin (1934)
also used various criterion se]ectlon procedures for items for their
own quest1onna1res V .

Rev1ews of the 1nterre1at10nsh1ps of these (and other) scales’
purport1ng to measure "extrovers1on by Conk11n (1927), Gi]]i]and
(1934), Gu11ford and Hunt (1931), Guthrie (1927), Stagner (1932),

and others, found 11tt1e in connnn among them.

3

An Aimportant’ contrwbut10n to the controversy was made by Nood-.‘

worth {1931), reflecting a theme to reappear in Carrigan s (1960)
conceptual ana]ys1s of:]ater questionnaires. Noodworth suggested
that scale 1tems var1ously used to assess extroverswon appeared to ‘

address either the tendency to 1nned1ate overt action (.arrigan's

. “Lack of Se]f Contro]" or "Impulsithy") or. social activit y (Carri- -

gan 3 "Soc1a1 Extrovers1on or. "Sociabﬂity“)e The 1up11cgtion was

that extrovers1on - 1ntrovers1on as a functiona]]y un1tary*source



trait, was probably not jointly influentié] for both clusters of .

~ behaviors. This point of view was also reflected in Murray's (1938)

comments, cited earlier, that "outward and more social vs. inward

and less social" behavior probably did not hqve only extroversion -
introversion as its basis. It is further refTected in Abernethy's

(1938) distinction between the "1jking‘thought" and "liking peop]e"‘

“items of- the Neymann-Kohlstedt test of introversion and extroversion.

In the 1930's, significant new steps were taken through
Guilford's pioneer effortsvto apply factor analysis to temperament
in much the same way that Spearman had already applied the me thodo-
logy to the domain of inte]]igence. Since’earlier spech]ations,

rating tests and questionnaires were inadequate as criteria (Gui]ford'“

'and-Bra]y,,19303, b; Guilford and Hunt, ]931;.Guiiford and Gui1ford,
1933), Guilford (1934) finally:selected 36 relevant items (including

.sex) and factored their intercorre]ations, finding only group faotors,

rather than a “"general" extrovers1on factor across all items. In a

‘ser1es of factor analyses (Gu1lford 1934 Guilford and: Gu11ford

1936 Guilford and Guilford, 1939a, b). he further identified the

~group factors in extroversion as. S (Social extroversion or sociability),

T (Thihking ektroversion), and R (Rhathynﬁamor "freedom from care"),

factors which, a]ong w1th D (Depression) and C (Cycloid disposition)

~formed the STDCR Inventory (Gui]ford 1940) More group factors subsEﬁuently

formed other 1nventor1es by Guilford and his assoc1ates
The Gu11ford Z1mmerman Temperament Schedule (Gu11ford and

Zjnmerman, 1949) andvthe‘more recent GZTS (Gu11ford~and Z1mmerman,

-41956).were-designeq to measure the original exfroyersionifactors, L



S, T and R, along with the other scales developed éar]?er (except 1
and'N, with C and D combined into a single E: Emotional Stability
scale). | | |
Concurrent wjth Guilford's pioneer factor analytic work demon-
strating the multifactorial nature of items purporting to measure
extroversion, other ih estigators continue to develop ad hoc scales
as interpretations of Jung's conceptualization (e.qg., Myers-Briggs
Type Indjcatﬁr, Myers, 3962§Stric£§f and Ross, 1964; Gray;and Wheel-
wright Psychological Type'Quesfionnaire, Gray and Wheelwright, 1946).
In addition, scales such as the MMPI Social introversion scale
'(Drake,-1946) and the Minnesota Thinking, Social and Emotional (T-S-E)
' extroversion scales (Evans and McConnell, 1941) were also developed
© at this time. ‘The T-S-E scales were designed t& provide independenf
.measqres of,ihe facets.of eXtroversion found by Gui]fprd (sée Gald«»
berg, 1970). |
A faCtor-analytica11y.derived scales were produced along with
scales based on mbfe tfaditiona]Arational ad hoc procedures or |
.:“rationa)—empfriCaT"‘criterion'5e1éctibn-pfocedures, many factor
'ana]ysts-hév¢ adopted ihe‘point of view towands,dtHEr'types of -
//f\\EUEStionnaineé,fhat is.cleafiy expreséed by Tatro (1966) with respect
: . to E]inica],asgésémeht: R S
| | In tﬁe'1anguage of factor aﬁa]ysis,-such instruments are measuring
surface traits, i.e., they are geared to detect familiar patterns
5?5covarying.symptoms’or'charactEristics at a descriptive level.
A more basic level of measurement provides information on source

 traits, or the less obvious, underlying influences which deter-
_mine the observable variation in surface-trait patterns.

" In the measurement of source traits‘we.have’én analytic, as
‘opposed to descriptive, means of. diagnosing personality. No



longer do we arrive at a measure indicating the extent to which

an individual manifests a given variety of pathology, but instead

have measures on several basic dimensions of .persanality, dimen-
sions which are common to all people, normal as well as abnormal,
and which in various extreme combinations may be considered
determiners of the different patterns of pathology. We discover

the "why" rather than the "what" of pathology (Tatro, 1966,

p. 134).

From this point of view, the early suspicions of Murray and
Woodworth were partia11y vindicated by Guilford: no single functional
unity was found to influence all of the surface traits thought. to be
maSZfestations of extroversion. The existence of a functional unity
comparable to that suggested by Jung was not demonstrated. Two
factor analysts have since made strong'c1a}ms for the, functional
unity of extroversion: H. J; Eysenck andR. B, Cattell.

Eysenck's work (e.g., Eysenck, 1947) originated with a criterion;
selected quesfionnaire (Maudsiey Medical Questionnaire) designed to
diétinguish neuroticism and hysteria -;dysthymié for servicemen. How-
ever, Eysenck (1947) reported a general unrotated factor running
through GUi]ford's°items for his S, E,» “and M scales, and North (]%§9)‘
7 found that two very broad factors appeared through all»tpe7items‘f0r
the STDCR scales. North labelled these two -factors by the scales that
dominated them: C (Cycloid disposition) and R (Rhathymia). These |
findings lead Eysenck (1953),tb reassert Jung's concept of extro-
Versidn as a functjona1>unity in ratings and questionnaires.

Eysenck (19563) developed his own measure of the construct of
nextroversion - introversion (E-1) originally by selecting items

N

from Guilford's S (Sociabi]ity), D (Depressioh), £ (Emotionality),

R (Restraint vs. "rhathymia®, or freedom from care), G (General

s

f

10
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Activity) and A (Ascendance) scales that distinguished between high and

lTow R scores. Both fﬁe extroversion scale so derived and the neuro-
ticism scale (N, derived from scales that distinguished high and low

C scores) correlated with Guilford's S, prompting Eysenck to distin-
guish social shyness from neurotic shyness.4 -By selecting out those
items which distinguished sexes, Eysenék constructed the MPI (Maudsley
Personality Inventory).- Then, by further selecting out those items
which overlapped with his neuroticism dimenﬁion, he constructed the
EP1 (Eysenck Pe%sonality Inventory) which is used today.

Eysenck's formulation of extroversion has relied on experimental
 tests of'explicitly‘stated theoretical hypotheses. Therefore,
measures of E-1 have been postulated on theoretical bases, rather than
simply through "blind" factor analytic procedures. A great deal of
effqrt has been put into demonstrating E-I in more‘"objective“ measures
than behavior ratings,and self-evaluations (e.g., Ey;enck, 1952).
Co;temporary objective test measures of E-I reflect Eysenck's (1970a)
theory thatkextroverts are less.cortically aroused than introveffs,
most likely qs.a,re501f 6f greater constitutional inhibitory activity
in the ret{culaf aqtivatinglsystem. As a result, most objective tests
- of 'E-1 depend on extensive time énd apparatus, individua]-admjnigtra-
tion, and carefu]iattentioﬁ to procedure (e.g., Eysenck, 1952;
Hildebrand, 1958; Becker, 1959; Howarth, 1963):' One measure that may
be.relative]y simple is Eysenck's recent."lemon—drop test," in which
salivation is measured when the subject is stimulated by lemon drops
‘on the tongue {(e.g., Corcorah, 1964; Eygénck qggwﬁysghck, 1967a, b).
Thjs measure has received some support (e.éj:iﬁewarth ?nd Skinner,

1969; Wardell, 1974) and'somé criticism (HowarthEnd Skinner, 1969;
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Ramsey, 1969; Power and Thompson, 1970 Wardell, 1974) based, at least
4

in part, on procedural difficuities.

Eysenck has described his construct of extroversion as follows:

The typical extrovert is sociable, likes parties, has many friends,
needs to have people to talk to, and does not 1ike reading-or
studying by himself. He craves excitement, takes chances, often
<ticks his neck out, acts on the spur of the moment, and is
generally an impulsive individual. He is fond of practical jokes,
always has a ready answer, and generally .likes change; he is !
carefree, easygoing, optimistic, and likes to “laugh and be merry."
He prefers to keep moving and going things, tends to be aggressive
and lose his temper quickly; althogether his feelings are not

kept under tight control, and he is not always a reliable person.

The typical introvert is a quiet, retiring sort of person; intro-
spective, fond of books rajher than people; he is reserved and
distant except to intimate friends. He tends to plan ahead, "looks
before he leaps," and distrusts the impulses of the moment. He
does not like excitement, takes matters of everyday life with
proper seriousness,-and likes a well-ordered mode of 1ife. He
keeps his feelings under close control, seldom behaves in an
aggressive manner, and does not lose his temper easily. He is
reliable, somewhat pessimistic, and places great value on ethical
standards (Eysenck and Eysenck, 1969, p. 118f). :
It is noticable in these theoretical descriptions that Eysenckis
emphasis with respect to Jung's concept is towards empirical observa-
tions, or what Murray had called "outward and social vs. inward and \\’:)
less social" behavior, particularly rapid, impulsive activity, rather
than towards somewhat vague psychological concepts like "extraception
vs. intraception" as theoketica]]y underlying orientations of extro-
verts and introverts. Rather than appeal to such concebts, Eysenck
has attempted to link £-1 to the more explicit physiological concepts
of arousal and inhibition of the central nervous system (Eysehck, 1966;
1970a, b).' As a result, Eysenck himself (e.g., 1973) and some observers
from the analytic tradition (e.g., Shapiro, and Alexander, 1975) suggest

that_Eyéenck‘s E-1 is quite distinct from Jung's original conception.



13
R. B. Cattell's characteristic orientation, in contrast, has been
£
to systematically sample the entire "personality sphere" to discover

from the analysis of surface traits (i.e., syndromes of covarying

~ behaviors which superficially characterize individuals to facilitate
everyday predictions of behavior), the pervasive source’traits (i.e.,
those %unctional unitiés‘that underlie superficial consistencies and
inconsistencies). This compréhensive orientation was explicitly set ‘
out as.a program in his early theoretical text (Cattell, 196), and it
has dominated his contribution to trait theory ever since (Wardell, 1976a).

Applying factor analytic methodology and the concept of simple

structure, Cattell (1943a, b; 1945a) began with 35 surface traits dis-
tilled from thé list of over 4000 trait words given by Allport and

Odbert (1936). Rating scales were developed for these 35 surface traits,

(\4Q3>;ji:::/analyses of this "life history" or " -data” (Cattell, 1945b;
1947 a5 revealed about twelve source traits. Questionnaire item '

("Q-data") were writteh and early factor analyses of Short scales fof
these items (Cattell, 1950; 1956a, b) reVealed at 1east_sixteen source
traits, some of which showed somé similarity to traits discovered in’
L-data. As a third stage, measures have been developed from objective
("nonfakeable") tests or "T-data" aimed at further expansion and '
’expioration of the personal{ty sphere (Catte11,.1948, 1955). Research
findings with objectiyé tests have been summarized by Hundleby, Pawlik,
and Cattell (1965) and-many‘of the test themselves were compiled by
Cattell and Warburton (1967). Specific batteries of best objective
tests for source traits are being developed by Schuerger and Cattell
(1976), Hundleby and Cattell (1971, 1976) aﬁd Wardell and Cattell (1976).

Cattell's extensive efforts to substantiate, interpret and clarify the
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factors from this research have been summarized in a major integrative
text (Catpéll, 1973a) Wwhich condemns many traditional approaches to the
. identifiéation and meaSurement of personality ggnstructs, including the
view of Eysenck that on1y a few higher-order pé;sonality ;raits are »
invariant a:d influential in behavior (Wardell, 1976b)

From the factor an§1yses of questionnaire and behavior rating-
variables, Catte]i (1§45b' 1946, 1950) maintained tha£ extroversion
could only be considered a surface tra1t, unsubstant1ated as a func-
tionally unitary source trait, at least at the first-order 1eve1

When the first-order structure of sixteen or more factors in
Q-data was sufficiently invariant, he (1956b) began higﬁer—Order
ana]yses from the pr1mar1es An jmmediate and invariant dxscovery
(Cattell, 1957a) was a factor 1abe» ed QI in questionnaire data and
t\tled “exv1a vs. invia," which appeared along with at 1east three
other secondar1es, ]abe11ed QIl (Anx1ety) QI (Cortertwa). and QIV
(lndependenCe).‘ Gorsuch and Cattell (1967) state that Ql, Exvia-invia
("1iving outward or 1nward " from the Latin vita) waé so named "“to- .
d1fferentiate it from popular connotations of extrovers1on - introver-

" sion which overstress the role of soc1abi11ty (however, the classical
psycholog1ca1 def1n1t1on of extroversion as being externally oriented,
is fitting)." In this way, Cattell has attempted to distinguish the
]1cable source tra1t (c]osely resembling Murray's concept of "é*tra-
ception vs. 1ntracept1on" that he saw as centra1 to Jung's concept of
extrovers1on) from its influences on various surface aspects of personal-
ity (e.g., sociable and impulsive behav1or) which make up tﬁe‘popular
“concept of extroversion. ' o
| On the bas1s of the 1oad1ngs of the 16 Personality Factor (16 PF)

test primaries, Cattell descrIbes the more "exv1ant‘ person as



more cyclothyme (warm, sociable; A+), more dominant (dominant,
agqressive; E+), more surgent (enthusiastic, talkative; F+),
more -adventurous and bold (high Parmia; H+), more shrewd
(sophisticated, polished; N+), and more group dependent
(dependent, imitative; 02-) (Hundleby, Pawlik, and Cattell,
1965, p..292). o .

15

Independently of the 16 PF, Cattell has faund a number of factors

from objective tests, one of which (given a Universal Index numBer,

u.1. 32) appeérs to be re]atéd to QI‘in'the'questionnairé domain and

is'called "exvia-invia" also. It should be noted that Cattell, like
‘Eyéenck, has had great difficulty finding good measures for hjs-b_
;cohstFuct froh among objective tésts!,(ln réview, Cattell and his
asgdcfates‘state: |

In the questionnaire'réa1m; this factor has a clear and sus-
‘tained pattern, but in terms of objective tests, the loadings
have tended to be highly erratic.[]At present, there appears
to be [a] dearth of good markers 6/ that have been used in
sufficient studies to have influence on matching results

. (Hundleby, Pawlik, and Cattell, 1965, p. 126). ~

Stil1, a number of. studies (Hundleby, Pawlik and Cattell, 1965)
havé discovered and féplicated_the4U:I. 32 pattern, and in joint |
-analyses with 16PF priﬁaries, A, E, F, Hand Q,- have‘beén found to

'lbad on thé\ﬂvl;‘3?4vdttéfn (é;g.,‘Schéjer-andgcatteTl, 1958).
o : . . : A o ‘ E Ly
Interpreting th- objective test markers, Cattell reiterates'the

interpfetatibn of ~vvia in terms of ‘external vs. internal orienta-
tion, with emphasis .on the inflyence .of exvia on unrestrained, care-

free activity with respect to the social environment rather than

behavioral impulsivity: . #
: ®. v S . : L
o.=it is not. a general "social well-adjustment” but a "being
- .. oriented towards topics of social impact” that characterizes
'U.I. 32; inaddition, the extrovert is optimistic, less
cautious, less critical regarding himself and somewhat self-
willed. - It is the latter aspects of extroversion which have

L
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bccas1ona]Ty been referred to as "rhathym1a" (Hund]eby, Pawlik
.and Cattell, 1965, p. 295).

Bassed on a-number'of higher-order‘ana]yses of T-data (e.g., »

Pawlik and Cattell, 1964) U.I. 32 itself appears as a marker on

two higher-order factors, FI: "Tied sociﬁ%izatiqn vs. absence of

cultural intro¥ection," and FI1I: “Temperamental ardor vs. apathy"

(Hundleby, Pawlik and Cattell, 1965). .

On the basié of these analyses, it isvimportant to note that

Cattel] and his co]leagues consider the repl1cated factor, exvia,

/

to correspond with Jung s conceptua11zat1on . -

We regard the two related factors F(Q)I and U.I. 32 as a close
enough representation of Jung's original notion of extroversion:-
introversion to justify our factor interpretation but called the
factor Exvia vs.. Invia to avoid confusion with the now less
clear- term Extroversion vs. Introvers1on_(Hund1eby, Pawlik and
Catte]], 1965, p. 298). '

Elaborating, the authors comment,

~ Manifold research efforts have been devoted to investigating
_behavioral attributes associated with, and criterion perfor-
mances pred1ctab1e from, this trait, but less attention has .
been given to the theoretical exp101tat1on of the source
~characteristics, the basic "behavioral formula," underlying
~this personality dimension. Jung suggested an explanation 1h
~terms of libido direction: the libido being consc1ously outward
directed in extrover51on, ‘consciously inward directed in
~_introversion.... ‘From the projections of Us1y 32 on ‘the second-
order 0T factors F(T)I and F(1§III a "two" factor theory of
. - Exvia can be formulated. Exvia originates in ready introjection-
'of social values (F(T)I) and higher temperamental ardor (more
“intensive emotions which are readily overtly ekpressed (F(T)III)).
Invia, on the other hand, is caused by little readiness to :
1nterna]1ze cultural standards and higher temperamenta1 apathy

- _{emotions are less intensive. and frequent and are very seldom

overtly expressed). " Factor U.I. 32 thus represents a source -
‘trait which is a joint effect of two. causes, 1ntr03eét1on of
social values and temperamental ardor. In combining both, Exvia
can be understood as externally -controlled extrojection (or
“tendency to react "outwardly"), Invia is internally controlled
‘introjection {or tendency-to react "inwardly").... At the
positive, exvious pole of this factor, for example, the higher

. é

N
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interest in peop]e, the higher sociability, surgency, groupk
dependence, and abundancy of response appear as manifestations
of higher external (and less internal) control, while the
higher adventurousness and dominance, the lower attitude
conformity, accuracy and endurance appear as manifestations

of the stronger extrojective tendency (Hundleby, Pawlik and
Cattell, 1965, p. 298f).

This‘theoretica1-coheeptuaXization:of exvia, based on higher-
“order findings with U.I. 32, is not the only possibility for its
»evo1ution and %nf]uence that has been elaborated by Cattell. Tenta-
t1ve third- order ana]yses of Q-data are now coming ava11ab1e (Catte]],
31975)’ but it is too early to interpret them with respect to the
theory just mentioned. However, partly as a resu]t of finding ‘exvia
as a source trait at the‘éecohd—order level in Q-data, Cattell has'
suggested other alternative views.as to its natura] history and
 etiology that are dist1nct from Eysenck S trad1t1ona1 view that
it is based on a const1tut1ona1 genera] 1nh1b1t1on and arousal in
the centra] nervous system med1ated by the ret1cu1ar act1vat1ng
systenm (Eys 1970a). |

Comment1ng on a]ternat1ve exp]anatlons for exvia as a h1gher order
_ factor, Catte]l (1973a)d1st1ngu1shes ‘three theories, the most s1mp1e
'of'whﬁch-is"thatAexVia,i1ikestysenékf$ extroverSion; corresponds- to
T a cbnstitutiona] ihhibitory-mechanism which acts On severat primaries
A more complex poss1b111ty is that 1nv1a deve]ops as a "suscept1b111ty _

to social 1nh1b1t1on" as a resu]t of the 1nteract1on of both const1—
tut1ona1 suscept1b1]1ty to threat and social exper1ence w1th threaten1ng
,1nf1uences (see also Gorsuch and Catte]T 1965) : The'resu1tant S
1nh1b1t1on is spec1f1c to 1earn1ng from soc1a1 s1tuat1ons, rather than '

“ being a-genera] inhibiting over-reactivity to anylstrmulat1on._



Cattell (1973a) states,

~This social inhibitability theory must not be confused with
Eysenck's reactive inhibition theory (Eysenck, 1970{3]) based on
a reflexological concept from Hull and Paviov. The latter is
operationally recognized by declining response with repeated

unrewarded stimulation (exvia); the former by genetically

greater autonomic and other threat response among inviants,
which by experience has become relatively strongly conditioned

 to social stimuli. By this theory the genetic component is

~ shared by F, H, and perhaps A, while the rest, including Q,(
~?omes f;om a social environment marked by 11tt1e 1nh1b1t1oﬁ

183 ‘ : : o

As a third alternative view towards the development of social a
inhibition, Cattell (1973a) suggests an "interactional emergence or
spiral-feedbaek'theory (that certain sets of primaries mutually

stimulate growfh)." Rather than an internal-external orientation based

simply on learned avoidance of socially perceiéed threats, introversion -
extroversion would develop from the molding influence of the social envir-

< ,
onment on those primary traits that themselves influence social development.

—

As a possible example, Cattell (1973a) cite5°

This learning theory explanat1on would suppose for example,
that a child born with high-surgency (F having high herita-
- bility), quick in the skills that make him “the life and
soul of the party," will become more dominant (E) from social
‘reward.  ‘His attracting of more friends and acquaintances will
also increase affectia (A), since he w111 respond to warmth
with warmth (1973a, p. ]83)

In general terms, th1s view prdposes that . |

A higher position on any.one of the primaries tends because. of
- social mechanisms, to generate a. higher level on the others.
In this way, they become correlated, and involved in common -
experiences, in the course of development Because of this
' 'degree-of functional unity, it becomes economical to give a-
single score to show how -far a person. has proceeded in this -
_process (Cattell, .Eber, and Tatsuoka, 1970, p. 117).
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Favouring this theory somewhat, Cattell (1973a) states,

Exvia - invia leads itself even less than anxiety to the possi-
bility of the standard second-order causal action. It is not
easy to imagine what could simultaneously increase affectia (A),
surgency (F), parmia (H), and group dependency (Q2-). For one
thing, - surgency has a high inheritance.,.that is difficult to
reconcile with its .substantial loading on exvia if it is a
dependent variable:... Although I am by no means rejecting the
_standard strata model, other models are to be explored and one
is the spiral feedback. Spiral feedback supposes that one fac-
tor - F in this case - is genetically high and propels the
individual into situations where the three other primaries are
favoured in development. For example, since the high F person
‘seldom retreats from social difficulties he might become skilled
in social intercourse as in the affectia factor A. This ability
to empathize with people could in turn excite warm reactions
from others and thus produce the sense of security seen in the
H primary. Even with two factors of appreciable genetic deter-
‘mination like F and Q, there could be a statistical effect

. beyond additivity. The spiral-feedback theory proposes that
by a series of mutual and partly serial interactions, beginning -
mainly with the most genetic priméries, a common increase is
‘generated in the primaries. The unity that is statistically -

"~ visible in the second-order is here the unity of a process -
a process of creating an "emergent" by interaction of existing .
primaries. It is a process of positive mutual or serial (spiral) -
feedback among the primaries in relation to lifes' situations,
which makes the level of each primary a cause and a consequence,
As determinations of loadings become more exact it should be '
possible, by watching changes of the pattern over age, to decide
‘between the" theory of the second-order as a cause and as a
_consequence (p. 136fF). ' . ' '

In féviewing thé-éommdnalitie;!betwegﬁ Catte11 and Eysenck on
extroversibn,fCafrigan (1960)fréf]écfed the earlier diéfinctiqn of |
_Hoodwdffh,(]931) ih suggestingithat.their noiions of extroversioh
- stressed twq'rg1atiye]y aistjnct féatures,_sogfal activity. (sociability)
and immediate_oVert actibn (impu]sivify); In fact, Cérrigan'reported_
three»analyses by Mann (1958) showjng:that‘Socfab11ity (oruSocia1
Extrovefﬁbwand‘Impu]sivity (or‘Lackipf”Self Contrdi),may be rgp]icable
. factoEs, d{ffereﬁtﬁéllyifejated toithé coﬁcéptﬁ df eXtroversfon of

Cattell and Eysentck. These analyses show Socialextroversion to be
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marked by all pf_Catte11;s first-order extroversion factors, parti-
‘cularly E (Dominance) and H (Parm1a). in addition to Guilford's-G
(General‘Activity), R (Rhathym1a), A (Ascendance), and S (Soc1ab111ty)

"Lack'pf‘Seif Control was marked particularly by Cattell's G- (Tow |
 Superego Strength), I (Premsia), and Q3- (Tow Strength of the Self
Sent1ment), and also by F (Surgency) and Gui]ford's R (Rhathymia).

While Catte]] s Exvia and Social Extroversion. appeared similar,.
vCarr1gan suggested that Eysenck's EJcou]d be 1dent1f1ed more read11y
n1th Lack of Self Control. » |

Frank and Sonja Far]ey’(1970) aiso su9925t that a'greater con-t
tr1but1on 1n the theoretical. relatedness of Eysenck s E-1 to arousal"

and 1nh1b1t1on is made by an 1mpu151ve component re]at1ve to a
soc1ab111ty compdnent _ | o

| On the other hand, it is obvxous from Catte]] S wr1tings that
as Carriqan’shows; he emphasizes the more soc1a].aspect of extro-
versibn; Cattel], of course, cons1ders "soc1ab111ty" and "1mpu1-

; s1v1ty" to be surface tra1ts (c]usters of cerrelated behav1ors) rather
:1than source traits (under1y1ng determ1nants, factors) His "soc1a-

_b111ty“ c]uster 1s 1arge1y determ1ned by H+ (Parmia) (see Cattel]

' 1957¢ Append1x 4) wh1]e "1mpuls1v1ty“ is 1arge}y determ1ned by G

(Superego strength) (see Cattell, 1971, p. 369f)

. The factors of "Soc1ab1]1ty" and "Impu]s1v1ty"'1dent1f1ed by
.Carr1gan (1960) from Mann S ana]yses would appear to be’ clear
.rep11cat1ons of two. second- order factors for Catte]] QI (Exv1a -
invia), and QVIII (Superego strength VvS. 1ack of se]f sent1ment),

the latter c]ear]y marked by G and 03 (Catte]] 1973a p. 116).

. L



| Aacock (1965), in a theoretical comparison bétwéen Eysenck‘§nd

Cattell, has argued ;bﬁt the two syndromes suggested.ﬁy:Carrigan'
represent’ two differ;Ff)generalization effécts,. fhe "imbu]sivehess“
syndrome is a generalization of inhibition:into strong superego
controls (Cétte1]'s G: Superego'factor)'énd strong;ego éontrols
(Catte]lés Qy: ‘Strength of the Self:Séhtiment factor). Adcock
calls this trait "inhibitedness," and suggests-thét if‘matches with
Cattell's U.I. 17 (general_fnhibition). The "so;iabi]ity"'éyndrome
is, to AdBock, a generalization of the,befSon'S,desire_fo seek
socié]-contacts._ Like Farley.aﬁd“Farley (]970), Adcobk-qrguéS-_
that Eysenck's E-1 is,thepretité]fy a genetic inhipitbry tendency
jimore related to impuisiveness;tﬁan‘sociabi]ity{v Thérefore,-he‘.
'tonCJudes, ‘ ;

It would seem that we must regar& Cattell and.Eysenck as being
. in substantial agreement in their measures of extroversion,
despite the different theoretical backgrounds -- social
inhibition and general inhibition respectively -- from which
they may have approached (p. 96). : R
" Adcock's conclusion can only be extended thirough questionnaire - -
. measures of ‘extroversion, for, as Carrigan states,
Several objective test analyses related to E-I have -appeared in
recent years -- some carried out by Cattell and his associates,
others from Eysenck's laboratory. . The latter studies rely
heavily on tests of supposed or demonstrated relevance to
“particular dimensions of personality, whereas Cattell's analyses
are based on tests intended to cover the entire "personality -
sphere." As might be expected, the test batteries used in

the two sets of studies differ considerably, and the resulting
E-1 factors are not readily compared (p:. 345). o

To summarize these theoretica]'considerations briefly:
(i) Eysenck's E-I was déVeiobed-froh a wide base of Guilford's -
factors, partiéu]ar]y R (Rhathymia), and theorefical]y reflects a

more genera1'inhibitednesé-thah Catte}]fs Exvia; -

]



,(1i) Cattell's Exvia is a higher-order source-trait possibiy arising
from social feedback 1nteract1ons among the exvia primaries A, E, F,
'H and 02-. Theoret1ca11y it may reflect soc1a1 1nh1b1t1on determined
-by the 1nteract1on and mutual growth of 1ower order source traits,
| part1cu]ar}y F (surgency) and H (parm1a VS, threct1a or "suscepti-
bility to threat")' | . | | _ ‘
(i) Carr1gan Adcock and others suggest that Eysenck s E- I 1s
conceptually’re1ated to a factor of "Lack of se]f contro]" or
"Impu1s1veness," marked by 1ow superego strength (6-) and low se]f-
sentiment strength (Q3 ); with poss1b1y surgency (F+) tender-

‘mlndedness (I+) and Gu11ford S factor that best corre]ates w1th F,

~rhathymia (R) Catte]] ‘sees “impu]s1v1ty“ 1tse]f as- a surface tra1t,

’i-determ1ned 1arge1y by low superego strength (G ). The primaries G+

-and Q3+ are: the best markers for a second order factor QVIII (super-

h 'ego strength vs-. 1ack of self sentiment) that is qu1te distinct froq ’

':QI Exv1a | In the domain of obJect1ve tests Adcock suggests that
"Impuls1v1ty“ corresponds to Cattell's U 1. 17 (Genera] Inh1b1t1on),
-tg(wv) Carr1gan matches Catte]] s “Exv1a" to her factor of "Social |
‘vExtrovers1on," rather than "Lack of Self Control."- "Social. Extro-
version" or. "Soc1ab111ty" is marked by the exv1a pr1mar1es A E F,

'H, and 02 , and by Gu11ford s G, R, A and S factors Catte]] S SuUr-..

',face trait, soc1ab111ty, 1s 1arge1y determ1ned by H (parm1a) .which cor-

'g,relates h1gh1y w1th Guilford's S<(Soc1ab111ty), a]though soc1ab111ty
is. considered to be a product of many poss1ble pr1mar1es "
Perhaps the theoret1ca1 d1fferences between Eysenck and Catte]l

~ could be reveaied in a JOTnt ana]ysws that included objective tests

-and questionndires from both laboratories..  Such is the present study.



CHAPTER TWO
EMPIRICAL FINDINGS

Carrigan (1960) po1nts out that ear]y attempts to measure the

o "trait of'extrovers1on (e.q., Bernreuter, 1934 Gui]ford and Hunt,

1932 Havey, 1929; Moore and Stea]e, 1934, Stagner. 1932 Vernon,
_1938) 1ntercorre1ated ‘on the average on]y about 0. 35 D1fferent
views with respect to the re]at1onsh1p of extrovers1on (however
measured) and- adJustment were proposed to substant1ate either Freud S
_vfew that-1ntrovers1on is a precursor of neurosis, or JU"Q S v1ew
‘}'that ‘these att1tudes are 1ndependent of adJustment or neurosis. |
Stud1es of Gu11ford S factor analyt1ca11y derlved sca]es have
- produced a confus1ng assortment of conc]us1ons Nh11e Gu11ford _
‘h1mse1f (1940) proposed that extrovers1on actua]]y consisted of at
least three dwst1nct factors, S (Soc1a1 Extrovers1on) T (Th1nk1ng
', Extroverslon), and R (Rhathym1a), Denton and Tay]or (1955)~and _
North-(1949) both found a.h1gher-order factor marked by.the;R and
»,S scales Nhi]e Lovell 0 545) and'Baehr (1952) founde' S, G and-
:A as factors at the f1rst order ]evel Thunﬂnne (]951), reana1y21ng
the same data, found R S, G, and A items d1str1buted Aacross h1s own
.primary factors .8 Baehr (1052) took Thurstone 'S, factors to the ’
second- order and found R, S G, and A 1tems aga1n 1oaded on‘a s1ng1e
factor (a]ong w1th Thurstone S OWn Impu]s1v1ty sca]e)

Mann 3 reported joint ana]yses (Carr1gan, 1960) of Gu11ford and
Cattell sca]es found Gu1]ford s S, G, and A-w1th Cattell's H and E :
prom1nent on one factor ("Soc1a1 extrover51on“) while Guilford's R
and Cattell's f-(a10ng with 6 and 03) appeared on a second factor -

o/
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(”Laek of self control") One ana]ysisvfound Gui]fo#d's R fé]ling

~on one factor and Cattell's G and 03 on another factor, suggest1ng .

vto Carrigan a poss1b]e further split in "Lack of self control."
Becker's (1961) comparlson of the 16 PF pr1mar1es to Gu11ford

questionnaires found a clear assoc1at1on of Cattell's F (Surgency)

~with Guilford's R (Rhathym1a), and a. somewhat lower association -

between Catte]]'s H (Parmia) and Guilford's S (Soc1ab111ty) and

A (Ascendance);. Cattell's extroversion prfmarles, A, E, F, H,

and QZ; generally torrelated with Gui]ford'; S’.R‘ G, and A. In

“a jdint factor aha]ysié of the-sca]es, one factor i» d Guf]ford‘s

R and T with Catte]] S Q], wh11e another (1abe11ed "Extr versxon ")

ehgrouped Gu1lford s G, A, and S w1th Catte]l s H, E, and F.

xBend1g s (1962a} factor ana]yses of Gu11ford scales rep11cate

these findjngs. One factor, called "extroversion," was marked by.

R and'T; hndtheh fattor, called "social acttvity," was marked. by

G, A, and'S Bendig hypothesized that Eysenck s E-I wou]d be
associated w1th the former, but found qu1te clearly that it correlated
with the latter factor. In fact, E-1 correlated with S more than R.
°As'$teted earlier, é]thongh Eysenck made'up‘the E-1 scale from
Gui]fond's R items, two- thirds of the resultant E-1I item51a1so"
“belonged to Guilford's G, A and/or S scales.’

‘Jensen (1958), reviewing the relationship of Eysenck's earlier
‘Maudsley Personality Questionnaire to other questionnaires (such as
Herqn's Sociability scale, simi]er!y deve]oped fron R, and the Social
. Extreversion scale from the. Minnesota T-S-E), concurred with Bendig

| in.suggesting a major socié],component in E-I. |

-
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Eysenck himself was concerned about re-establishing the functional
unity and descriptive chafacteristics of E-I, particularly since o
Carrigan's (1960) review suggesting that E-1 was largely assoctated
with_“Impulsivity" tather thah "Soc{ability" or "So;ial Extroversion. "
While the historical derivation of E-I might suggest'that impUTsiye
behaviors are highly invo]ved'as markers (since Gdi]ford's R sta]e
const1tuted the original cr1ter1on), other f1nd1ngs already cited
(e.g., Jensen, 1958 and Bethg, 1962a; a]so, Skinner et al. 1970)
hate shown that sociability (e.g., items of Guilford's S scale) is
more 1mportant in marking the factor emp1r1ca11y Eysenck and
_ Eyséﬁck (19b3) found that the items measuring E-I could be factored
‘to result in a s1ng]e rotated b1po]ar factor that was marked
positively by.ﬁsoctab111ty" items and negat1ve1y by "1mpu]s1v1ty":
jtems. Sparhow and Ross (1964).rep1fcated this. finding. A factor
: ana]ysis of EPI 1temS’(Eysenck ehd Eysenck, 1963) révea]ed at Teast
four. prxmar1es, extrovers1on, neuroticism, 1mpuls1veness and JOCU-‘
1ar1ty, prompting Eysenck to suggest that there were perhaps pr1mary
factors (i.e., 1mpu]s1veness and’ Jocular1ty) that were corre]ated but: -
dhst1nct compOnents of extrovers1on at the lower-order level.

Further item factor anaTyses of the EPI (Eysenck and Eysenck
,1969) haye found up to 14_pr1mary factors,eand 4 at the thjrd order
Neuroticism, Sociebility, EXcitemeht and Jocularity -- with Extro-
version made up of the 1atter three. | | | N
_ These f1nd1ngs make it d1ff1cu1t to evaluate the functional un1ty
of E-1 1tse]f, part1cu]ar1y since the factor 1ntercorre1at1on matr1xes

are not reported (see Browne, 1971). .Other investigations (e.g.,
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Howarth and Browne,']972), using item factor analyses, haye suggested
that Eysenck's concept of extroversion is poorly substantilated and
that ”extfovérsion" is actua]iy an inflated conception of'a lower-
order sociability factor.

Eysenck and Eysenck (1967a) found that the correlations of their
objective extroversion factor, measured by the lemon drop test, with
items on their queStionnaire E-1 scale were proportional to the item
factor loadings on that scale (rather than the i tem Toadings on the
sdciabi]ity or impu1éivitx scales), suggesting tb them that eﬁtroversion
is still a unitary dimension. | |

On the other hand, apparent]y no study has investigated Cétte]]fs

extroversion factors in terms of Carrigan's (1960) and Adcock's
(1965)‘sugg¢stions as to their re]atioﬁship to "sociability,"
""impulsivity“‘and Eysenck;s mé@syres of E4I. As stated abdve;
sdciabi]ity and impuisi?ity afé surfaée traits (correlatioﬁ clusters)
: to Cafte]];_Eather_than-;ourcé traits (factors), and are deterhined
pérﬁ]y by Hv(Parmia) ahd G (Supefego.étrength) respettive]y.]o Exvia
.itself coﬁtinués to emerge'asvan‘invariant factor from factbr dna]yses_
,0f4tﬁé 16 'PF Drimaries aldng'with andther wei];estab]ishedvseqond-,

~ order factor, QVIII (Superego strength vs. lack of self-sentiment)

- which is markéd by G and.Qé,'and is,quite.orthOQOnal'tb exvia (e.g.,
Horn, 1965; Gorsuch and Cattell, 1967; Cattell and Nicho]s,'1972;
Cattell, 1973a). - | |

For example, in a.serieé of careful factor transformations,
~ John Hohi§(1965) second-order factor aﬁa]yses of the 16 Pf\cleér1y '

“found exvia and.anxiety, and a factor rep]icated'from Karson'and
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Pool (1958) loading G and 03 and termed by them “sociopathic deviance."

In addition, Horn found some ev1dence that I (Premsia) appears, at both

. the first and second-order, and that QIV Y&ndepehdence) may actually:

split into two second-order factors, one indicating "radical independent
attitudes coupled with dominance," the other indicating "self suffi- |
ciency without dominance and extroversion."

Catte11; of‘course, has maintained since -1956 that extroversion

(or QI, exvia)'is a functional unity usually marked by 16 PF primaries

A, E, F, H, and 02-, with F and H being particularly prominent primaries

for adults (Cattell, Eber, Tatsuoka, 1970). At least two studies
(Becker, 1961; Cattell and Gibbons, 1968) show high'correlations bet-
ween Catte11's F and Guilford's R, and between Cattell's H and
Guilford's S .

However Cattell's views on the 1nvar1ance of h15 pr1mar1es and
h1gher—order factors have a]so been subjected to some criticism
recently. Again, same investigators have been unable to substantiate
Caftell's factors in'item factor analyses of the 16 PF (e.g.. Howarth
and Browne, 1971b; Howarth, Browne and Marceau, 1971) but these
,studies themselves have been cr1t1c1zed on technical and conceptuaT
grounds (e g., Cattell, 1971 1974a, b; Catte11 and N1chols. 1972,
DeYoung, 1972; Karson and 0 Dell, 1974; Bufdsal] and Vaughan 1974

] Vaughan 1974). The cr1t1cisms of Cattell and his assoc1ates have

focused on the technical methodo]ogy of the reported factor analytic
solutions in terms of their own strict cr1ter1a. part1cu1arly with
respect to the number of factors extracted'and'the’adeQUacy'of
rotation. In addition, they point out that outdated:editions of the

16 PF were used.
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In the Howarth and Browne (1971a) critique, approximate ortho- et
gonality was foynd at the.Second-qrder, without a fa%ﬁpr “extroversion,"
labelled as such. They found a "Sociability" factor; m}rked'bj items
from the H, F, and Q2 scales, and an "Impulsivity" factor, marked by
items from the G and 03 sca]es Thus, while these investigators mag
have been unab]e to substantiate'Cattell’s primaries»fbr a number ef
reasons, they appear to have repljcated at 1east‘QI_(Exvia{ and.QVIII
(Good upbringing) as second—ordertfactors from their item factor
analyses of the ]6vPﬁ. __ |

In the item factor analyses by Eysenek‘and hié assdciates‘(Eysenck
and Eysenck, 1969), 99 "best" items from the 1962 and 1966 editioﬁs of
the 16 PF were solicited fram Catte11 1n order to evaluate the
invariance of 15 primary factors (omitting B, 1nte1]1gence) from the =

16 PF. At the first order, twenty.factbrs were'found for males and

females separately, none of which c1o$ely‘resemb1ed»a'primary faetor

. from those editions of the 16 PF. 'Second-order factors were not

interpreted or reported'in detail Th1rd order factors were 1nter-
preted as extrovers1on, neurot1c1sm and "SOC1allzat1on - Nh)Ie many

questions remain unanswered in the brief report_of these resuTts,

they clearly challenged Cattell and ﬁis associates tdisubstantjate

the invariance of the Present‘16 PF primaries ‘In the dispute over o
the acceptab1l1ty of the 16 PF pr1maries there is no quest1on that

there is an urgent need for more adequate 1dent1f1cat¢6n and measure-

ment of 1nvar1ant factors at a11 levels. In fact, the cr1t1cal-research'--

shoul: 't1mu1ate the cont1nued 1mprovement of the 16 PF as the maJor

quest10nna1re measurement device for these addrt1onal factors at all levels, t,

~



Cattell's most pronnnent markers for exvﬁa F. (Surgency) and H (Panm1a)
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In fact, more recent studies of the 1968 revised form of the 16 PF |

_have.reported factor analyses of 16 PF items (Catte1l, 1973a; Burdsal
~and Vaughan, 1974; Karson and 0'Dell, 1974) “parcets" of 16 PF 1tems

(Cattel) and Gibbons, 1968; Cattell, 1974a). and 16 PF scales across
forms (Catte11, Eber and Delhees, T968;’Cattel],‘Schroder and Wagner,
1969; Cattell, Wagner and Cattell, 1970; Cattell, 1973a) in which the:

:basic structure of the 16fPF»has been replicated to a significant

degree for many factors. On the'basis of such findings, along with

applications of 16 PF pr1mar1es for descr1pt1on and pred1ct1on,]]

‘Cattell (1972a) argues, contrary to Eysenck (1971), that primary factors

(/

are both rep11cable and of major 1mpontance as persona11ty constructs

The f1nd1ngs that Eysenck s E-1 is emp1r1ca11y re]ated to "soc1a--

b111ty" scales, factors and 1tems and Catte]\ s eXp11c1t recogn1tion.

that h1s exvia- 1nv1a i% des1gned to encompass factors and behaviors’

having to do w1th externa1 and social or1entat1on would suggest\that i

their quest1onna1re extrovers1on factors should be h1gh1y corre]ated

‘In fact they do correlate wel] (e.g.y 0 71 0 73 from Crookes and

Pearson, 1970, and Hugd]eby and—Connor, 1968 respect1vely) Adcock

'(1965) reports Becker s (1959) f1ngang that 16 PF exvia and MPI E I

’ Ioaded-'82 and 68 respect1ve1y on a common factor. “In add1tion,’

A:correlated nuch hxgher w1th*Eysenck S quest1onna1re extrovers1on ‘

(+O 62 - +0. 58) than d1d such other exvia fac&0rs as A (+0 26),
£(+0. 33), and 02 ( 0. 38) (Hund]eby and Connor 1968). ‘

0f course many factor analytic investigators have found factors

in the quest1onna1re ‘domain wh1ch most recent]y they have various]y

'called "extrovers1on" (e. g , Comrey, 1970), "Soc1a1 extrovers1on



(e.g., Sells, Demaree and Will, 1970, 1971), or "sociability" and
"social\shyness" (e.g., Eysenck and Eysenck, 1969; Howarth and Browne,
| 1971a, 1972; Browne, 1971). However very few studies have tried to
;compare these factors empirically. | |

In the extensive item factor analyses of Sells, Demaree and

. nill (1970 1971) and Browne (197), the investigators were. eon-
stra1ned for pract1ca1 reasons, to very few factors relative to.

: var1ab1es, Varimax and Promax transformations and only a first-order
analysis and interpretation. Sells et al. (1970)-found a "Social
"_Ektroversion" factor made up,of‘items from_Gui]ford's‘A, S, and .

R scales,'and Cattell's A, F, and H sca]es A corresponding factor

'f’ was found when both Gu11ford and. Catte]] jtem sets were factored

separate1y (Sells et al. » 1971), and it corre]ated in -each case,
| fas expected w1th Gu11ford s Aand S and CatteT] s Fand H.. In
Browne s (1971) study, wh1ch was under the same constralnts, factorS'
'of "Impu]siv1ty" and "Soc1ab111ty" were c]early 1nd1cated in a 1arge
sample of questaonna1re items from various sources
In the T-data domarn, U I. 32 (Exv1a—1nvia)-has begn'found’inf
. ser1es of 1nvestwgattons by Catte]] and his assoc1ates (see
.Hund]eby, Paw11k and: Catte]l 1965).asta firstforder-factor-among
fobJect1ve tests, ]oading many4of tne erfa primaries in Qrdata'nhen
*they are fattored‘together (Sche1er and Catte11 1958) |
: The ob3ect1ve test pattern for u. I 32 is based .on: markers
:1nterpreted as’ 1nd1cat1ng an opt1m1st1c, se1f—conf1dent soc1a1
"'or1entat1on with f]uency re]evant to soc1a1 percept1on and th1nk1ng

These markerd) include M.1. 763 and 376, J2 Fluency on pecples'
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characteristics; especfa11y onese]fi"M.I.‘llz, beliet in'faVorabIe
effects of possible events;"M;I;”449; 1ess'se]f¥sacrif{ce‘be1ieved j
necessary to achieve life goals; M.I. 108, confidence in performance
on untried activities; M.I. 421 and 423; less caution; M.I. 219,
fewer common fra11t1es adm1tted M. 1. 146a, less accuracy, M.I.
282, f]uency Aan percept1ons, M.I. 714, superf1c1a1 word assoc1at1ons,
. 696, rea]msm M.I 275 eff1c1ency As stated ear11er, the~
U.I. 32 pattern has been less eas11y 1dent1f1ed and repl1cated than
many other ‘objective test factors
Other-bbgect1ve test factors that have been more read1]y rep]1-
cated and perhaps eyen mistaken for‘U.t,'32 in some studies are -
u.1. 17, Genera] Inhibiti-on' u.1. 21, Exuberance; an'd U.1. 22,
.Cortertia In part1cular, as prev1ously ment1oned Adcock (1965)
" has suggested that these’ may be- two maJor 1ntrovers1on syndromes: one
-1emphas1z1ng soc1ab111ty, represented by Catte]] s exv1a invia; and
.vlvthe other emphas1z1ng 1nh1b1t1on represented by Eysenck s E I, and
‘_11nked wwth Cattel] s U I ]7 (Inh1b1t10n) and h1s G and Q3 factors |
in Q data. o : | N o |
1 Recent factor ana]yses by Narde]l and Yeuda]] (1976), us1ng an.
.-extens1ve battery of Catte]] s objective tests that were adm1n1stered
:to c]1n1ca] pat1ents with prob]ems of "1mpuls1ve contro] " have
V.resulted in three obJectlve test. factors that . corre]ated with both
Gland,Q3 These factors are fairly c19ar rep11cat1ons of Uil 28"
_ (Anxjety){ UTI ]7 (Inh1b1t1on), and U I. 29 (Nho]ehearted respon- A

siveness) in normals. Comment1ng on these f1nd1ngs, Cattel]

.(persona] commun1catlon, 1976), states B
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You have indeed made an important discovery in relation to u.I.
17. For.ten years the hypotheticd\ solution for Q-data matching,
namely, that second-orders in Q-data are first-order in T-data,
has stood at four such matchings, two of them very definite
and replicated, namely, that with U.I..24 [anxiety] and U.I.
32, and two of them quite tentative, namely, that of cortertia
with U.I. 22 and of independence with U.I. 19. Now if you
look at my 1973 book...you will see that you have obtained in
U.I. 17 an excellent match for the second-order factor QvIII,
which shows itself in G+, 03+ and F-. In the questionnaire
domain 1 have called QVIII "good upbringing," meaning a
family atmosphere which- brought restraints and standards in
regard .to behavior and values. “You independently argue for
U.I. 17 being less of a timid inhibition and more of an
acquired inhibition in the interests of more dependable ‘be-

. havior. This comes out. particularly in the Wardell and Royce
article [Wardell and Royce, 1975]. 1 was therefore delighted
to see that you thus add a fifth match between Q and T series

and one which illuminatgs the nature of U.I. 17.- _
Thesé‘results with a sample of forensic patients provide some’

empirical support for Adcock's contention for the associatibn‘of

'U.i. 17 with G and'Qé. Otheristudies réViewed by Narde]]»and Royce
(1975) snow U.I. 17+ (high inhibition) to be associated with (and
B po:sib]y ihf1hentf§1;Upoﬁ)labi]itieé‘suchlas_slower spegd‘of clqsuré
'énd slowgr indUctive_reasonf;g,.cogniti‘g.sty]es'such.as_ﬁore
extéﬁsiVeness.of,Scannjng;.and.afféctiveEfn%its such as {for un-
inhibited‘persbns) interests in;"dding, not.fheorizing,“ self-
' cohf{dence,»dﬁick reactivity,‘sqciability, emotiona1jty,-expressed
vsympathylandiafféétjoﬁ."A thébretical.éfaborétionAO}'these‘findings ‘
is being deVé1pb§d (Qardeli and Royce, 1976). |
| With regard to‘-h'i.s own é_xvia’-in‘s':ia.and,‘u.ll. 17 (Inhibition),
_Caffe]{'and'h{é a§SOCiaté§ ﬁave stated,
At presént,thére!is-no éyidence that fhis.U.I. 32 - introveréion
trait may be associated with timidity or inhibitedness -- nor

does the psychometric pattern of U.I. 17 contain any of the
. typica] objective-test introversion markers.... Furthermore,



U.1. 17 does not load on any of the questionnaire first-order
factors that constitute the second-order questionnaire extro-
version factor.... These results clearly indicate that U.I.
17+ (inhibitedness) arnd U.I. 32- (introversion) do in fact
represent two different personality dimensions, the factors
certainly not being "cooperative" (Hundleby, Pawlik and
Cattell, 1965, p. 150).

Still, in fact, U.I; 17 has almost been misfaken'fof exvia in some

studies (Hundleby, Pawlik, and Cattell, 1965, p. 147f), and U.I.

]

17 has typically been difficult tolrepljcate in some recent étudies
(e.qg., Cétte11;ischmidt and'Pawlik, 1973; Cattell, Deﬂ‘ees, Tatro,
and Neséélroade; ]971). | “

ULl 21 (ExubefanCe) tod, haé been confused with.extroversioﬁ -
introversion (Meredith; 1966, p. 89f),"Combarin§ U.I. 32 and U.I.
21, Cattell and hisAcolieaQUes have'égéjn stgted,

The individual scoring high in U.I. 32+ is fluent on (own and
other people's) personal characteristics (M.I. 763), and more.
'so on his own than on other people's characteristics (M.I. 316);
this fluency on .self is also high relative to his general
verbal fluency (M.I..273, 283).. Since the principal marker

- for general verbal fluency (M.I..271) does not load on U.I.
32, it cannot simply be general verbal fluency which accounts
for these salients of extroversion; the U.I. 32+ person is :
‘only fluent on topics of specific social or personal relevance --.
a kind of attitude and interest we intended above in the term
"socio-orientedness." The lack of any general verbal fluency
- distinguishes this factor also very clearly from other primarily
loaded factors, such as U.I. 21 (Exuberance) (Hundleby, Pawlik,
and Cattell, 1965, p. 294). - ' :

Finally, with regard to Y.I. 22; Hundleby, Pawlik and Cattell
(1965) write: . 4
;;.the'driginaluintefprefétion of U.I. 22+ as a personality
. .pattern characterized by high speed of #asic neural processes
" or-an increased "cortical alertness" (which led to the term
~ “"cortertia") seems still-the most appropriate one.(Hundleby,
PaW]ik;.and Cattell, 1965, p. 202). . - o
Cattell later (1972b) suggests that U.I. 22 has‘fhe ciosest conceptual

-resemb]ahce to the Russian dineﬁsion; "strength of thé nefYous.sysfem.?‘
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waeyer, he allowed that U.I. 16, 21 and even 32 cbu]d_a1so»mat§h this
concepf; Eysenck,(]éGG;‘197dﬂ has cénteﬁded>th$t tﬁié Ruséién’
dimension resembles his extroversion factor. Cattell's U.I. 22 is
linked, not to extroversion, but to QIII, Cortertia, in the ques-
tibnnaire doméih. U.i.f22,has beén"hérd,td-rep]icéte genéfé]]y, if
on]y-because of the lack of markers that do_hot require extensive
apparaius énd careful in&ividué1"administration; _ ‘ |

" Some hypotheses for distinguishing U.I. 17 (Inhibition),.U.I.-

21 (ExUberénce), U.I.. 22 (Cortertia) Shd u.I. 32 from each other at.

- the causal level are iterated by Meredith (1966) and Cattell (1972b).

Both Meredith and Cattel1 focus‘dh'some of the same causa1vhypothe§és_-

that Eysenck has offered for his own extroversion factor. This -

in@reases'the potential for reconciliation by means of objective

tesfax\\:iwever, at this point causal explénations are. just contendingQ

hypdthes s. L _ v
" With regard to U.I. 32'gehera11y, €attell writes,

Factbrizétio of personality inventoriés typically yields clear

evidence g an extroversion - introversion factor .in. the
questionn&ire realm. In the modality. of objective behavior
tests on]y studies from Eysenck's laboratory and the researches
carried Qut -in the author's laboratory have identified such -

a ‘persona jty dimension. ~This apparent difficulty of isolating

a source trait in objective tests which apparently has very big- 3

variance in questionnaire data is indeed very puzzling. ‘Only
studies in which the behavioral measures were sampled from a
wide domain succeed at all in identifying an objective test :
extroversion factor, but even there the objective test extro- -
version factor has typically a small factor variance (in the
sense of a small associated latent root) and a relatively wide

~ hyperplane (Hundleby, Pawlik, and Cattell, 1965, p. 296). :

C&ttel]iofférs two‘éxplanatiohs for thisjlnémely. (15 because qués-
_ -tjonnai?é items aré'more specific than objgétiye}test itgms,'ques-

tionnaire first-order factors parallel thg'yariable ]eveT‘inv'_'
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objective test first-order factors; and (2) because social behavior

is poorly sampled in the present repertoire of objective tests, a
strong extroversion factor should not be expected yet.
| To summar1ze genera11y,

(1) Eysenck s E- I, though theoret1ca11y re]ated to the concept
of general 1nh1b1t1on and "Lack of Self Contro]“ (Impu]siveness)

" has been more strongly 11nked with “Soc1aT Extroversion" (Sociab111ty)
o emp1r1ca11y StiTT E- I is cons1dered un1tary pert]y because of its
relation to a phys1oTog1ca1 measure, ‘the "Temon drop“ test. ' |

(11) Cattel] s Exvia is theoret1ca11y and emp1r1ca1]y 1inked with

"Social Extrovers1on (Soc1ab111ty) Cattel] cons1ders Exvia

'j~("outward T1v1ng ) to be 1dent1f1ab1e w1th the core of Jung's con-

:cept of extrovers1on that is, an externa] vs internal orientation
”ﬁ(wh1ch Murray termed “extraceptlon vs. 1ntracept1on“) Therefore,
'fInv1a is seen as a refTect1on of the degree of soc1a1 1nh1b1tion
acquired through the 1nteract1on of const1tutiona1 ‘and deveTopmentaT
'forces, resuTt1ng 1n Tess soc1a1 responsiv1ty and more attention to
inner thoughts and fee11ngs, Exv1a has been 1dent1fied w1th both

'ox in Q-data and U.I. 32 in T- data. '

‘(111) The emp1r1ca1 correlat1on betweenE-Iand Exv1a is fairly high
'1n the quest1onna1re doma1n, in part1cu1ar, they have Cattell's F
(Surg ncy) and H (Parm1a) in connnn However, the structural re-
lations betweenthese factors ‘and their relatedness in the obJectlve |
“test domain are v1rtua11y unexp]ored

Therefore wh11e psychometr1c comparlsons between present

extrovers1onnmaaues exh)b1t some agreement, there is wide
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theoretical disagreement and a lack of empirical data as to the
generic nature of the construcp'being measured in both cases.
Therefore, the present study attempts to address the generfc qués-

tions first, and the comparative question second.. First, is

extroversion a unitary source trait, and if so, how does it relate

tb_other source traits mentioned above? ﬁecond, how are the con- -

structs of Eysenck and Cattell related to these findings?

36
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PART 11
METHOD

... perhaps most important, there is a need for broadly con-
“ceived analyses oriented toward extroversion - introversion and
its relationship to adjustment. Such analyses would necessarily
-include a wide array of variables from all media - variables
selected for.their relevance to the two.dimensions, and, when
possible, variables of known factorial composition,.so that the
- resulting factors could be compared empirically with prev1ously

discovered ones. Until such further steps are taken, the 1ssues
raised ‘here are not 11ke1y to be: resolved _

In the meantime,. a word of caut1on seems in order. If the term ‘ )
extroversion - introversion is to continue in psychological P
usage - and, Jjudging from past history, there is little likelihood - -
“that it will not - care must be taken to specify its conceptual

and operational referent. . What appear to. be minor distinctions
between the various conceptwons may in fact be crucial ones; to .
discard them too hastily is likely only to propagate the illusion .
of a unity not yet established. _ , '
- Carrigan, 1960, p. 357f ' S




CHAPTER THREE

SUBJECTS AND TESTING PRCCEDURE

A large test battery was adminispefed to 209 undergraduate
students at the University of Alberta (mean Sge 19.5; standard devia-
tion 2.6), 96 of whom were females, and 113 males. (One male had
to be dropped ffom the analysis which follows.) The subjects (Ss)
‘ wére given the battery of tests in groups of épproximate]y eight to
_ ten at a time.'»A1T subjects were partitioned off from all others,
thbugh the exberimenter could see that a]i tests were being done
_ correcf]y. This experimenter introducedqthe~task, and then took .,
the subjects through the battery, one test at a'time, in unison{

Thé total testing time was approximately two and a half hours.
, ) ) AN

The test battery will be discussed in the next section.

Briefly, it consisted first of a selection of 18 "objective"]3

tests
(totalling 32 measure#) from é cémpendium of oVer 400 tests (toté]]ing
about 2400-mea§ure9 by R. B. Cattell -and F! Warburton (1967).
Second, two questionnaires were inc1uded: the Eysenck Persoﬁa1ity
Inventory (EPI)QPnd R. B. Cattell's 16 Personality Factor Test (16PF).
Fina]iy, the "lemon drop" test from Eysenck's laboratory was also
“included, and Qas the only individua]]j administered test in the
battery. | |
The tests that.were‘administered areLQiQen below fn the order of

© administration. -
1. 76+ Réading Tempo. Four minute timed fest. - |

‘A S has fo read fdur passages; feéding tempo is measured by
having S-mark thtfar he got in each passage in the time allotted.

38
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2. T13: Criticalness vs. Appreciation 6f Self and Other Persons.

Four minute timed tesf.'

This test used ideational fluency as.format. S is asked
to list positive and negative personal characteristics about himself
and other people. .Each of the four combinations for se]f vs. Others
and‘positive vs. .negative characteristicsvis represented by two
_items. The test is highly speeded.

3. T20. Unstructured Drawings. Four minute -timed ﬁest.

S is shown, one at a tfme. a series of abstract line draw-
ings; for'each¢he has to write down all objects, etc., he can identify
in it. The test is highly speeded.
| 4. T23: Pleasant vs.:Unp]easant'and Past vs. Future Assdcﬁations.

| Four minute timed test. |

This test agein uses f1uency‘of-response as measuringvdevice}
.Each of the four bossfble ceﬁbjnations‘for p1easant_vs{.unp]easant
associatiohs regarding the past vs. the future constitutes bne.itemi
.in each-ease'§ has- to write dewn as mény app1yfng ideas ae.he can
think of. The test is highly speeded; | o
‘5. T25: Book Preferences. Approximateiy five minutes.

. Each item asks forea'choiee'betweenftwO-fictitious.boqke
tft]es. with the content of each book being indicated in a brief
sentence. In eeeh'case,'there is a contrest betﬁeen either a morally
preferabIe or e sensational, cheab 9061'Qr befween either a calm,
restrained interest or a readiness to become emdtionaily embroiied_

in terror, grief,.or vicious action. Liberally timed.
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6. T44a and b: Letter and Number Comparison. Five minute timed test.

There are four parts to this test. In Parts A and B the
subject compares two columns of letter-combinations (one pair of
letters at a time) and checks them as the same or different.' In
Parts C and D tne comparison is between numbers; Parts B and D
contain more difficult items than Pants A and C (respectively).

This test is highly speeded. | |
7. T45: Line Length Judgment. Two minute timed test.

The subject is pfesented with pairs of lines and hés to
judge whether they are -different or equal; The length of the lines
to be compared in length is such that a few can be eas11y distin-
guished,. but most lie near the threshold of certa1nty uncerta1nty
Th1s test is h1gh]y speeded
.8. T62b: Hes1tancy. One minute timed test

"A highly‘speeded‘arithmetic.choice test.
9. T64: Friends and Acquaintances Four minute timed test.
~...Aga1n fluency of response is ut1]1zed as test format and
therefore the test is speeded. First S has to write down the names
of h1s frlends and thereafter the names of his acquaintances
le, et Curs1ve Miniature S1tuations (C. M.S. ) Test. Three minute

36 second timed teet.

S is presented with a h1ghly speeded and complex cancella-
tfon task, asking for carefulness and fast speed of performance and
quick decisions. The test consists of four parts.of "runs" each
comprising Six sections. Eéch‘individual section is represented by

a pathway inside which small lines are drawn in varying arrangements.
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S gains points from cancelling vertical or hbrizonta] 1ines_but loses
points for erroneously cancelling slanting lines.. S can increase his
gain by not circling lines singly but encircling a mass of lines as

a whole; howeVeF; he iﬁ only-allowed six such circles per run. The
four successive runs increase 1h'd1fficulty. In addition, less time
is allowed per section on runs 3 and 4 than on runs 1land 2.

11. T167: Preference for Successful vs. Unsuccessful Tasks.

Approximately four minuteé.

S is asked to write down activities which he likes very much.
~ Then 5-has to rate'eéch activity as to how successful he considers
‘himself in it. . | L ,

12. T187: Practical Jokes. Approximately two minutes.

A series of practfca] jokes is listed and §{has’to indicate
whi(ch( ones he enjpys. | | |
13, T361: Hard§Headed Realism Decisions."Three minute iiﬁed»tE#t.

N _A§;js presented with statements about pgop]e,‘eventé and |
‘opinions, permitfing‘either hard-headed and realistic or sentimenta];
wishfu]-thfnking alternatives. S's extent of agrenment:to_eachfitem
fs indicated.on'é five-point scale. The tést is strictly tiﬁgd.tf
" 14. EPI. sApprOXimaté]y}ten minutes. | |

(1968 Form A was given).

There was a shbrt rest break at this point. 'Approximate]y
one hour of testing was completed. Thé fo]lowing tesfs weré‘én$wered
6n answer sheets provided,.rather than on the tests themselves.

15. AT8: Criticalnesé of Evaluation. - Three minute timed test.

In each item S has to evaluate a human performance. The
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given response alternatives express various degreesAb%rtiitic§1n§s$;~'
The test is moderately timed. 4 ( N
16. T19: Time Estimateg for Everyday Tasgé. Approximately five to |

ten minutes. - |
Fach item describes a certain task; in the first part S has
to indicate (by choosing one of five possible answers) how ]ong'it'
| would take him to comp]efe it, Tn the~second part how 1ohg he thinks
it would have the average person;
17. T22: Skills-Experieﬁce‘aﬁH Confidence. Approximately four minutes.
Some 20 different areas of competehce and skills (ice “
skatinq,\playing the piano, etc.) are listed in this test. A déubIe_
multip1e-choice'fbnmat is used, and S is to show for eaéh (a) his
“degree of experiéhce or training in it,'and_(b) how well he thfnks‘,
he could manage the.particular pérformahce or task. -
18, T49d: CbuntingiLetters and-Ndmber;.<,Two-minute timed tést.,l
| '§_fs asked to cpuht the humber\df_timeg certain letters
'andvnunbers appéar fn sirings of-letfers'and numbers-fespéctiver.
- This test is hfgh]y Spéedédf - o
19.  T97: 'Crime,and:Punishmeﬁtf “Two mjngge_fimed tgsi.
| S is giieg»é.lfst of crimes, and for each crime he has to
(i) indicate on.avfiVe—pofnt scale the degree of severity of the '
" crime, and:(if) fhe amount of punishmeptfthat,should be given. This
test i§ étrictl} timed.. |
20. 16PF. Approximately 30 to 50 minutes.
(1965 Form A was used).

21. The "lemon drop" test. Approximately two minutes per s.

-
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Th1s test was g1ven 1nd1V1dua11y in another room after each

N comp]eted the’16 PF

At the end of the test sess1on each subJect was thanked
profuse]y -and g1ven a "Feedback“ paper exp1a1n1ng the nature of the

.
research

. A comp]ete transcr1pt of the testing sess1on is provided
in Append1x A, -along with a more spec1f1c de11neat1on of the time
_1nvo]ved in each part Sample obJect1ve test items are g1ven in - ;

" the compendium of tests by Cattell and Narburton (1967). The '

~ objective tests are copyr1ght6§]971 by the Inst1tut1on for Personallty

.and Ab111ty Test1ng, 1602 Coronado Drive, Champa1gn. Il]1no1s u. S. A
AT r1ghts reserved Reproduced.by permiss1on ' ‘

Some subJects sa1d they were a bit tired at the end of the. .
'test session, but many said they found it 1nterest1ng and enJoyable
In fact, it surpr1sed the 1nvest1gator to see the subJects take such
'care and 1nterest in all the testsg espec!ally the last one, the 16
‘ PF.' The 1nvestlgato? was very grat1f1ed by the concern and respon—'

_ siveneSS'of the subJects towards.the test battery. "
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- .CHAPTER FOUR

TESTS E&EASURES.

The tests and measures for this study were selected for the1r
putat1ve relatlonshlp to factors of interest. Factors of 1nterest
for th1s study were selected on the follow1ng crlteria

1. Cattell and Eysenck_are the two maJor modern proponents of
extroyersion - introversion. Factors are Timited to‘their taxonomies.
‘2:. Eysenck has three factors in- the extrovers1on doma1n
‘h1gher -order extrovers1on ‘and lower order soc1ab1l1ty and impul-
sivity. All are 1ncluded ‘ i>
| 3. Cattell has s1x factors in the extrovers1on domain exvia,
" A, E, F H, and 02 All are 1ncluded In the obJect1ve doma1n u.I.

32 (exv1a) is 1ncluded

&
4. The above const1tute the essent1al factor batte;y,for th1s

study. . o |
- 5. _Addftionallfactors were selected from Cattell's;taxonomy.
of objective tattdrs. Th1s taxonomy #&ns from U.I. (Uhiversal
IndeX)'lGAthrough'U;I. 35. None were selected beyond u. I 33
becadse they are-t00~poorly 1dent1f1able; Eactors were selected
:1f they had: | o ‘. '4
- (a) Quest1onna1re correlates wh1ch are related to extrovers1on‘
or exvia (i.e., A, E, F, H, 02) These_are given in the table
“on thevfollow1ng.page,A‘. I | }
(b) . theoretica’l similar&y to extroversion..'.' 1..17, .1 él
'ahd U I. 22 could be theoretlrally related to Eysenck S concept

of. extrovers1on/ .

T

44
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TABLE I '
B QuestionhairelCorre]ateS'of Objective Féqtor§

(from Hundleby, Pawlik, and Cattell, 1965).

Ul . - ~ Questionnaire Cdfre]gte B
19 (Independencé)," ' H (Parm{é);'A (Affectofhymia) '
2 l(Exuberance)' - [F'(Surgenéy) ‘ T
28 . (se]f—assuredne555 o H (Parmia) |
. Q?ﬁ 50}' (Stb]idné;s)  - '_Fj(surgency)  . -
‘ ~ ,32 ' (EXvia'vs} lﬁvia). : VA, E; F, H,Q, . _ RS  -
33 | (Disméy) B "'E'(Domjhéncel Qé (Self—sufffcigncy)
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In summary, the fo]]ow1ng constitute the "extended" battery for

'~ this. study: U.). 17, 19, 21, 22, 28, 30, 33.

6. In addition, it was thought well adv1sed to .include U.I. 16

(Assert1veness) for the fo]]ow1ng reasons:

(a) it has been correlated w1th Guilford's S (Soc1ab111ty)

factor, . ,
" (b) it is relatively the most. important U.I. factor in Cattell's objec-
tive taxonomy (i.e. first factor in the U.I. series, see Cattell, 1957b).

In addition, the nemaining'JG PF.factors.are-inc1uded. Limiting

“the study to those 16 PF factorsfwhich.tatte11 relates to extroversion

_cou1d>we]1'1eaVe‘out 16 PF_factors_which relate to Eysenck's E-1. .

.'TabTe»II gives a complete Iist_of.factors involved. in this study

.at ‘the outset (see pp. "4 -f47)

Tests (given by Jﬁgumbers) had to be selected to include measures

'(given by M.I1. -- Master Index -- numbers) to mark the object1ve
'factOrs.aboye. Tests were selected from over 400 documented by Cattell

‘ and-Warburton’(1967)v Cr1ter1a for- the selection of objective tests

were as fol?0ws . .

T; Group ‘tests requlrlng m1nima1 apparatus (except1on vEysenck's

. lemon drop test). Thls'cr1ter1on allowed the study to be more expan-

i

2, Tests whose var1ab]es are .in Catte]] s Object1ve Analytic

>‘Batt§;;,(se1ected by Catlel] and others for sal1ence relia§j11ty,

factor1a1 simp11c1ty. lack of exper1menta1 and a]gebralc dependence)
"3. Other tests whose var1ab1es have the above features (except

re]1ab111ty, because re11ab111ty data were not dffectly available)



TABLE I1
Complete List of Factors Involved in the Study

FACTOR S MEASUREMENT

. Essentfal battery (10 factors)

Eysehtk}s”Extroversion | . EPI .
',Extroversfon ‘ o - .Lemon'Drep test -
Sociability . . . EPI o
Impulsivity o »; | :"~EPI
Cattell's Exv1a | _ | | | L _iG'PF
- A (Affectothymia) o o R '_1$'PF""
 E.(Dominance) . . B T
F (surgency)  16PF
T
. 'QZ (Se]f—suff1c1ency) - 16 PF
“U. I 32 (Exv1a) Is. e '.‘ObjeEtiveltests £

e

: Extended battery (7. factors)
,Cette]] s U.1. 17 (Inh1b1t10n)
u.l. 19 (Independence) )

'jU I. 21 (Exuberance) S o
' .Objectiye tests -

SRUS Y 22 (Cortert1a) |
u.I. 28 (Se1f assurednsgs) |
U1 30 (Sto]idness) - :" B .';

" U.1L 33 (Dismay) - T o
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Table II (Continued) o
FACTOR -  MEASUREMENT .

. "Additionai“.batfery”(lz-faCtorg)‘"
' Catte]];s U.I1. 16 (Assert1veness) R Objective Tests
B (Inte111gence) AR
C~(qu Strength) - '\\
~Gf(5uperbfg615trength)
._ . (Premsia)A.,'
‘__L'(Proténsibn)'  o | > o
S ‘ 16 PF
| M (Aut1a)
N (Shrewdness)
"0 (Gu11t proneness) |
Q1 (Rad1ca]1sm) '_ o .  _i. .
.f'_Q3 (Se]f Sent1men£) | | |

' Q4'(Ergi¢'Tensioh) L o .)iﬂ
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_14. Reconnendations)from Dr. Catte]] and his assoc1ates | Since

| good variabies to mark u. I 32 (exv1a) are few, Dr Cattei] suggested

additions to ‘the battery on the baSis of recent research in his lab.
Tables III and IV give the resu]ts of the seiection of tests for -

obJective factors (see PP. 50 - 55) ' N
Table III giVes the 1ist of objective factors for which markers.

~-are included in this. study Inc]uded are the names of the variabies,

the tests from which the variables are taken and the reported '

g 1oading of each variabie on.the obJective factors for which it is

.-a marker (from Cattel] and Harburton,,1967 and Hundieby, Pawiik

“‘and Catte]i 1965, unless otherWise indicated) In many cases the

variab]es chosen are markers from Cattel] s. ObJective—Ana]ytic (O-A)

: Battery, and this is indicated by asterisks A e

| Tab]e Iv gives the list of tests inciuded in the. study.’ Inciuded

-are the tine each test takes ‘and the variables and. factors

1nvoived in each measure taken' from each test ‘An asterisk in the

liast co]umn 1ndicates that the factor SO designated has been marked

. by that ‘variable in Catteli S O-A Battery At present the Aduit

O-A Battery is being checked and modified by Hundleby (Hund]eby and

'Cattell 1976) Thecorresponding 0 A battery for subjects of high

”ischool age (HSOA) has recentiy been prepared by Schuerger\and Catteil

(1976) Ail tests for u.l1. 32 therein have been used in the present

study (T 49d .20, 97, 45 62b) aithough some are in siightiy different

_ffprm;”f N . o :

iThe'ﬁeasures

The complete list of test measures is reported in detail -
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TABLE i!!45»‘f  ’ ‘ |

List of Objeétive Test Varfab]es by Objéétfve Test Féctors; (Astérisk'
after vériab1e indicates that the variabIe.is from'thefO-A Battery_

for that factor.) - .

=

FACTOR ~ VARIABLE " TEST  LOADINGS ON

u.1. M. Number T - U.L Factor

Lurne - e 6 +.57

v Aésertiveness I .. 316 3 | + .16
g 42
a7 e T

8 44 +.29

309 45 + 152

. —
e

15 121+ .16
_ o a3+
2. vV 8 8 .26
N Inhiﬁition'f | s : 9 19 T + .49
CoTimieity 2 . 200 +.20
P e
»s o2+
I I 1Y
D 28 e+ s
3. U119 T E R
‘ ;Independenéé LT e e +f;45
o o arx 64 - 4.9

S



TABLE III (Continued) -

7/ y
FACTOR o VARIABLE TEST  LOADINGS ON

T SE ' ‘ M.I. Number T  U.l. Factor

a4 w22 278 6+ .59
| “ Exuberahce N ‘ | ' 288* 8 + .56
| 192 9+ .20
282 20 .+ .20
08 22  -.15
147 b* 2 - .17
07 a4 .2
08 a4+ .88
09 4 + .45
a4 68 . +.390
289 97 o+ .63
S S B +.60
5. U.1. 22 - I .282_'* o200 “f-iz1f
 Cortertia‘ - . s o2 M
"(Cértica1'A1q;tne$s)“ -6 ax o 49d  +.20
PR S , 45§‘:.;: T e
e owra w13 r.22
o ‘~_ RO RLRI S
7assuredng§;7""l_7‘ o :,19]*:" , o a
- 2 19 =29



. 52
TABLE III (Continued) ..

FACTOR: - VARIABLE ~ TEST  LOADINGS ON

u.1. - M.I. Ndmber ~ T - U.I. Factor
—t v . —
7. U.1. 30 09 23 - 45
Stolidness ! o+ - 23 - .33
250 67 - .6
1428 167 - .63
83; 0.1, 32 | 316* 13 o+ 28
“F«_Exv1a 763 13 426
- 282 - 20 +.18
336 20 + .17
45 +.39a
6 a 49d 7 b
X 49d -, 7 a
737 62b " +.20b
289 97 R
1169 97 . +.33a
15 a2 7
9. _U;i. B 159 ¢ 19° ,;" .42
- Dismy . . 192 '_ 19 -5
. (Pessimism) . 108 22 - .2

' é Suggested by R. B. Cattel1_and'asso¢iates,fLéboratory'of Personality
| Assessment and Group'Analysis,.Universify of Mlinois. (Loadings column.)
b Sdggeéted by Charles Bolz, Laboratory of Personality Assessment and

Group Analysis, University of:Illinois. (Loadings column above.) T

>~
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TABLE 1y
List of all Tests in the Extroversion Battery. (An asterisk in. the
last column indicates that the factor so designated is marked by

“that variable in Catte]]‘s O-A Battery.)

- A, Cattell's Objectjvé Tests =~ - *ml:;\ .
TEST TIME .~ VARTABLES * . ¥
(1 CREQUIRED. - (M.I.) > I *
.6 Camin (tined) .. 278
2. . 8. 3min. (tined) 288 17, 2%
3. 13 4 min. (timed) = a. o . e
| o b. 36 . 16, 28, 32
c. ° 763 - 28*, 32
4. 19 5 min. a. 189c . 17,19, 33
| | R I Toer g -
- | . 192 o 2,28,3 °
% o 5 min. (\timed) Coa, 282 16,17, 21, 22
v?ﬁ~ _"_ | .  32 o
- b 36 7%, 32
6. 22 4 min. o a. | 108 '12‘1',‘33:_
| b, 147b Car
| e "325_- 3 7, 2
7. 23 - 4 min. (timed) . »1o§~ R
I | b M0 30+
8. 25 3min 3 . ar
| ) \;mﬁé .



" TABLE IV.(Continued)

TesT. - TIME . VARIABLES FACTORS
(T) REQUIRED -+ . (M.I.) (U.1.)
9. 4 5 min. (timed) a. . 307 16, 2
| | b. 308 16, 21*
0. 45 2 min. (timed) a. g oM 32
b. 309 16%, 21

N. a3d 2 min. (timed) ~a. - 6a 22, 32

b. X 3R
2. wes 1 min (timed) 737 2
3. 68 4 min. A ,:‘a7z S o9
| Y 22
4. 97 2 min. a. 289 o, 32
| b, 1169 32
15 121 3min: 36 sec. 15 16, 32.
B S (vimed) o
6. 167 4 min. o a. _1250' - 30
| YR 7Y SN
7. e 3w S a8 M

18, 361 - 3 min. (tied) 77 H R [ 19 3 &

8. Eysenck's 0bjectj§elTest‘~'

19.  Lemon_Dfop 1-2 min. o fa;‘:Tria1 1 ‘none
 Test - B b.? Difference Eysenck's.
o  score E-1
. .

&

s
. g



~ TABLE 1y (Continued)
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FACTORS

TEST TIME VARIABLES

(T) . REQUIRED (M.1.) (u.1.)
C. Eysenck's Questionnaire Test
20, EPI 10min.  a. E-I

. D. Cattell's Questionnaire

21‘

22.

16 PF 30-50 min.

E\Sex-vmam

Sex -

b. Sociability
and
Impulsivity:

a. First-order

b. Second-order

Factors A through'
0
Factor Q] through

»

Qv
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‘below. Where loadings are indicated,. reference structure findings are
reported. Loadings are given for al] known factors, rather than Just
those factors sought in th1s particular study The number in: brackets o

after each load1ng is the number of studies over wh1ch that load1ng
is an average. To be as exhaustive as possfble, all, average 1oad1ngs
* greater than + .15 are repd?fgg\unTess*otﬁgiwise indicated.
| 1. T6: Reading Tempo. H ‘ ' | ‘
." M.I1. 278 Readfn@ Tempo: faster tempor Score'the average line
reached over the four oassages.- | | o
. Reported.loadings: . )
UL e .57 ()
w2k 59 (1)L
| vU123'.'+36(2) | |
This- variable is in Cattell s 0bject1ve-Analyt1c Battery for u. I

R

16 | o
: 2.:‘T8 Cr1t1calness of Evaluation o | |
| tM I, 288 Cr1t1calness | faster speed of judgment Score the
._,'.number of items checked h \;f,. ’{l ' .

-Reported 1oad1ngs.. ' | |

AT +26(3)ﬂ_ . ‘

Cuna sss®
. This Var1able is in Cattél] 's ObJective Ana]ytic Battery for U I. 21.

3. ‘T13 Criticalness of Self und Others o - o ; B
| ;af M l 30 Cr1t1calness' more criticism of se]f rather than o ; - o

‘cr1t1C1sm of others. Score number of cr1ticisms of se1f minus

|
number -of cr1t1c1sms of others }

e ?{‘_4:2 T /—\



.Y

&«
- Reported loadings:

49

- of onese]f m1nus the number of 1tems apprec1ative and cr1t1ca1 of

UL,

Desp1te th1s reported load1ng, this, var1ab1e is in Catte11 s

9. (14) (-

18 in 12)

ObJect1ve Ana]yt1c Battery for U.Il. 19.

b.. M.I.

‘chéracteristiogs Score number ofi1tems gpprec1at1ve and Critica1‘

others

316 Cr1t1ca1ness.

1-

" Reported loadings: .

Th1s var1ab1e 1S in Catte]] s 0bject1ve-Ana]yt1c Battery for U. I'

.16

'

-+

+.

e

16 (a)
.25 (2)
22 (3) .
.28 ()

.‘76;‘7Critfta1nese'

1st1cs, both self and others

more f]uency about own_ vs.

e,

e

1
)

ey

[
I . .

other people;s
.

more f1uency about peop]e s character-

Score the number of iféhs appre-.

c1ab]e and cr1t1ca1 for both se]f andVbthers

;o g U.l
o ,
oy U025
‘ U.1. 28
U132
32.
c.
Reported 1oadings
Cu.l. 28
UL 28
VHTULL 32
. 'ui,u
mi
et g g‘?
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T19: Time.Estimates for Everyday Tasks. “
a. M.I. 159 ¢ Tiﬁe?Estdmates: _greater tnaccuracy of other-
referent and se}f referent time estimates. The score 1s based on )
‘the assumpttéh that the'mean score va]ue, 1 e.y 3, is the correct
time required”fqr each 1tem Therefore: SL— 2 marks\\t\\ 1 mark
3=0 m%nﬁs,m, 3(  o ',;'."
Reported\] : L ,,';’-,_). gﬁ«;v:‘ " “ ) ?
lLJJ I, 17,@?’+ 49 ( ,/\ ra A
L ‘w ".‘ + 45 (]) t&j “{" “ .
U1 33 ‘o 42 (1) LR ,,;";:’;:"-"s . i
R
b. M I. 191 T1me’Est1matesz more cons1dered poss1b]e for others o
] ; in a given time. Score 1 to 5 for egeh of the responses F1Ve =3 ;.fy’a
o ‘t 15*the’score ﬁof each of the responses Five is the score for : |
. the shortest t1me 4 for the next shortest etc., in Part II. Sum7."
the scores and d1v1de by the number of questions done . o ;
Repd?ted loadings: -~ - - - . . '-jls |
ouroes 27(4) A : .
Th}s var1ab1e 15 in Catte]] 3 ObJective-Analytic Battery “for U.1.*
28 B l
cc._,h.l. 192 Time Estimates: : more considered possible for ;ﬁfﬂi

PR

oﬂbse]f in a given time. Score Y to 5 for eath of the responses -

F1ve 15 the score for the shortest time, 4 for the next shortest

and so on to 1 for the Jongest 1n Part 1. Sum‘ﬂk& scores and

Fe

w8

divjde by the humber of qdestionSJdone,'

-

» P



O 7Réportéd loadings: L : -

u.l. 21+ .20 (16)

Uro2s 06 () .

U1 28 - .29 (6)
LLoa - .38 () L
U133 .- .53 (2)

6. T20: 'Unstructurédabrawings.
a. tM.I;}ZBél'Drawiﬁgst:‘gregter number of objects seen. Scoréa_‘At
' tota1‘humbét»of.re§ponses. R .
.Repbrtedilpadingst
W16+ .21 ()
LI 17+ .20 (8)

v.1.21 o+ .20(8)
RTE f'Q21"(8)
UL 2 o+ .8 (3)
This variab]e is fn*Catte11 s DbJective Anélyt1c Battery for u.l.
6. | |
b. M.I. 336 Dranhgs: 1ar§er‘2pso}uté number of thrgétening[ﬁf
-,objécts seen. Score the numbef of threatening responées-(for B
“example, see Cattell and Nérburtbn, 1967, p;_325).. u
- Reported 165djngs: g | o S
U117+ .38 (6) -
v 32+ A7 | N
‘Th1s var1ab1e is in Catte11 S 0bject1ve-Ana]yt1c Battery for U.I.
" 17. The f1nd1ng for u.l. 3g_1§’rgcent eV1dence supp11ed by
Charles Bolz, Laboratory of Persona11ty Assessment and Group

’ B

- Analysis, Unagersity of T11inois. . --vé-~«--l~-'
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6. T22 Skills: Experience and Confidénce o
a. M.I. 108 Ski]]sf more eonfidentzassymption of §:ﬁ]l in

untrfed performance. Score by chetking 6ff~aTi items that a |
person.has-answered in the first part of the qu sgionjby markfng
one of the.twd lower levels of experience.(no'experience or very
slight). .Then, for these.queseiens on]y, add_up,the scores on
" the second part of tﬁe question - level of eki]i’;’givingidifof
'71;:?the -highest level, and .so on down to '1 for ‘the Towest level.

';?z'rsdﬁﬁgzi th1§3tota1 as a proport1on of the total number of 1tems

SN
1§ﬁmpted

»

Repqrted loadings: _ . ' ’ : N ,
w2 -as(e) |

U.I. 24 -~.18 (10)

UD.29 o+ 15 (7)

U.1. 33 - .25 (4)

b. M.I.,147 b Ski]ls » greater breadth of exper1ence and
'accohp]iéhment Score by adding the number of 1tems that a
"person haslanswered in the first part of the question by marking

. - one of the ‘twb higher 1evels of experience Divide by the
.'._number of items done. |
Reported Toadings:
“ucIo2r -7 (3)
‘ U. 1. 24 .39 (1)
'Th1s variable . 1s in Cattell's ObJectlve Ana]yt1c'ﬁattery for U.I.

» . . <

21.
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c. M.I. 325 Skills: higher total level of self- est1mated

B

experience in a range of sk11]s. Ass1gn scores 1 to 4 in the

first part of the questions. Divide by the number of 1tems

- checked.

Reported loadings: : o :: ' - .
.17 +.27 (1) |
TouLo22 o+ a8 (1)

‘This variable. in in Cattell's Objecfive—Analytic'Battery for{q.L.

‘ . O g
22. o

:57123 Pleasant vs Unpldasant and Past vs Future Associé;ions._

<R ° f

“;a. JQ; 109 P1easant Vs Unp]easant? ‘more pleasant associations.

\,~Scpre “the number of items in sections I and IV minus the number

,Weﬁ ,mggﬁggpMs in sections II and 11I.

Reported 1oad1ngs

VL300 - .85 (1)

}

This variable 1s°1n Catte]] S 0bJZ)t1ve-Ana1ytic Battery for u. I

.94 S ®

'b. M.I. 110 Pleasant vs. Unpleésant' hore-fufure relative to.

vy

»

. L
. ntl"

‘

past associations Score the number of 1tems in sect1ons II and

IV minus the number of 1tems in sect1ons I and 1V.

Reported 1oed1ngs: I §
L1020+ 20 (2) AR |
ui.2s -8 el £
ot -.33) e R o .
A ST S
' . : : . , ey 0
u.I. 30  -.33() - . 4;‘.@/’7;’

This variable is in Ca;;sjl s 0bjecthe~Ana1yt1c Bhttery for u. I 30

j 1 | o !HD

Lo



10.

- b.

@t o S 62,
T25‘_Book Preferences;
M.I. .321 Book Preferencee more restra1ned book preferences
Score the number of restrawned ‘book preferences i
Reported 1oad1ngs. . 3 . ‘ ' ‘f:
© UL ‘17 v T
U.‘I. 5 - (2)\» I o \
1etter and Number -Comparison. o - |
. a. M I 307 Comparison: faster speed (letters). Seore the‘i
B average 11ne rreached.. A o - A'i "w .
Reported Ioad1ngs S - o - o .
UL 16+ .25 (4) | . ~
L2l + .42 () | ' |
g2 w28 (2
M.I.,308 Comparison: . fast speed (numbers). ’Score the
. average_iine}reached. | “':;_v“ DR ‘ - R
Reported Toadings: | - - ‘ : &
'u1 16.‘v"+ 29 (2) | “*
gL +8(3) NN

!

~ This.- var1ab1e is 1n Cattell S 0bject1ve-Ana1yt1c Battery for U. I

21.

\ : . : .

T45  Line-Length Judgment.

A, 307x Line- Length Judgment total'number done. Score

tota] number done. .
Reported loadings: |

1. 32 39 T J
This is a new vartab]e. 1nformat10n supplied by Char1sa Bolz

N of Catte11 s Laboratory
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‘Reported 1oadtngs:

63
T49 d Letter Placement Ideomotor Speed

M T 6 a. Letters faster speed. Score the average number

done.

+ -

UL 2 .20 (12°
UL 23+ .52 (2)
UL 25+ 9 (M) T

Uil 32 ‘Sd(no specific f1gure)

‘Th1s varwab]e 1s 1n Cattel] s ObJect1ve—Ana1yt1c Battery for U I

-‘22. Recent work w1th the H1gh Schoo] ObJect1ve Analyt1c Battery

- 12.

13.

ﬁ 16 - )
suggested the presence of UM. 32 a1so - - _ -

At

b M I X Letters _ number correct ‘ Score number correct

f‘*"‘e,
»

;.5

ﬁ&:\! e
\w. .

Reported 1oad1ngs _
.32 (no’ spec1f1c figure) - e o © ¥y

Th1s*1s a recent variable suggested by Char]es Bolz of Catte]] 's -

Y

Laboratdry o RS
T62 b :Hes1tancy:A Which is More.

_MTI;_737‘ Hesitancy: -more figures checked. Score the number
of figures checked . |

'vReported 1oad1ngs .”f S Co

RS 32< o+ 20(2)a

f Thts vartab]e was a]so suggested by recent work w1th the High

fSchoo] ObJect1ve Ana]yt1c Battery

T64 Friends 3nd Acqua1ntances Parts 1 and II

a. M.I. 472 Friends and Acgua1ntances more acqutintances
're]attve to friends reca]led Score number of acquaintances '

" . minus the number of fr1ends



14.

~This variable is in Catt

”f Reported load1ngs-

eReported 1Q§d1ngs

Ut + .19 (3)
u.I. 26 +a8(3) )

19.: -
»

h.. M.1. 474" Fr1ends and Acqualntances - ‘more aqqua1ntances |
recal]ed Score the number of acqua1ntances recalled

- Reported 1oad1ngs

U, r 22 4139 (-
U 1. 26 R (1)

T97 a CrTme and Punishment, Test A, Part I.
a.. M.I. 289 Crime and Pun1shment faster speed of judgment;'

c
Score the number of jtems’ done :

L3y 63T (1)
u. I' 32 '»1(no specific. figure)'f

Th1s var1ab1e was suggested for U I 32-by recent work with

.the High Schoo] 0b3ect1ve—Ana1yt1c Battery.

b, M.I. 1169 Crime and Puntshment higher severity*on non-

contrite relat1Ve to contrtte behavior Score sever1ty on

noncontrite behav1or anUS severity on contrite behavior

- Reported 1oad1ngs;A R 1 A . «'

L1032+ .33

" tory from recent work

64

1's ijectiVe-Ana]ytic Battery_for U.I.

.Th]S var1ab1e 1s suggested by Charles ‘Bolz of-Catte]] 3 Labora--.



15.,

16.

17.

»Reported loadings:

65
Tﬂél Cursive Min1ature S1tuat1ons (CMS)

M. I 15 CMS: greaterhuse of circles. Score as follows: 'for_'

ceach row, g1ve the number of points if the number of circles is

less than seven, but give a point to each c1rc]e 1f the number o

of c1rc1es is over Six. Add for all rons.

UL 16 o+ a6 (1) T R
U.I. 18+ .30 (10) | o
U.I.32°  + .7

fnis.vartaoTe was suggested for U.1. 32 by recent‘work‘witm_
.Catte11'erigh School;ObjeCtireeAnaIytic Battery ’
- T167 Preference for Successful vs Unsuccessful Tasks

- a. M.I. 1250 Preference: greater ]1k1ng for successfu] tasks

-Score mean rating-in Part I1.

Reported 1oad1ngs

u.l. o 61"])

' b. M I. 1428 Preference greater fluency concern1ng success-

ful tasks Score the number of tasks }n-Part I

BN
-"‘-...)

Reported 1oad1ngs

U IﬁfaQL

This vartable . is in Catte]] S ObJectwve Analyt1c Battery for U.I.

30.

.

'T187 Practical Jokes.

I. 218 Practical Jokes: more,wi]]ingness to play practica1

jokes and tease. Score the number of “yes" responses,

w
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d Reported foadinbs:
U.IL 17 L+ .46 (2)
Gy UL B 42602
18, 1361 Hard-headed Decisiveness.
. M.I.hé44 DecisiVenessa faster speed of judgment. Score the
number of questions answered. \
" Reported loadings: -
U6+ .28 (2)
UL 21+ .60 (8) | o |
Thislyariab1e'is fn'Catte11's 0bjed§iye-Anaiytio'Battery fof ULI.
21[. | , _ o . _
19.-‘The Lemon Drop Test.
;j(i) A Br1ef H1story A _
‘ 'Recent studies by Eysenck and Eysenck (1967a, b) wh1ch were
T'p\"ompted by the work of . Corcoran (1964) using Heron's (]956) measure
of . "Sotiabi]ity" rather than the EPI, have‘found.that 1ntroverts_,
" saiivated more than. extroverts when st1mu1ated by drops of some
- kinds of 1emos$:u1ce app11ed to the tongue This ev1dence has been
" taken to 1mp1y that extrovers1on is a unitary, phys1o1ogica11y based
tra1t (see a]so H.J. Eysenck and Eysenck 1967 Gray, 1967 skinner
N et al, 1970; and Narde]] 1974) “However, Ramsey (1969) has not been
_ab]e to rep]icate the findings, and Power and Thompson (1970) have
found that people ‘could actual]y s1mu1ate introvers1on and extro-
“yersion on the lemon drop test to a,marked extent. HQ‘.
(i) 'The‘heasures. ' L

a. Trial 1 Control Salivation, De cotton rolls in -

smaTl vials were7weighed‘to 10f3 gram-acour, .»jThe"subject was -

-

. 4 A



3 o S - "(::"f - /:;gﬁﬁgﬂrh
| | N e
asked to place a cotton roll in his mouth as demonstrated for 30 seconds.
The cotton ro]] was removed and reweighed with the vial. The-score
was the difference between the weight before and after. _

b.. Trial 2! Sa11vat1on with St1mu]at1on The subject placed
a cotton roll 1n h1s mouth .in. the Same manner as above, and then he
curled hvs tongue out and upwards 1n order to receive three drops
of 11qu1d unspec1f1ed by the exper1menter The cotton roll was
removed after 30 seconds, and rewelghed with the vial. The score
' was the d1fference between the we1ght before and after 18

c. D1fference Scoreu This was the- Sa11vatlon w1th St1mu1at1on

'fscore m1nus the. Control Sa11vat1on core.’

f(111) Interrelat1ons
| | Accord1ng to Eysenck and Eysenck (1967b]§ “Qur prev1ous . 'jb

W e
:uhpub11shed w0rk has shown that Trial 2 scores and different scores .

v'(Tr1a] 2 m1nus Tr1a1 1) glve equal]y good correlat1ons with’
"persona]1ty scores;: f1rst trwal scores dalnot corre]ate w1th per—
‘tsona11ty to any. apprec1ab1e extent" (p. 46) Table v gives the .
.1ntercorre1at1on matr1x of these three scores from the present -
. study. ’_» '}'_f - ..“ L l Lo

. | E TABLE v

. ‘ -

Intercorre]ations of Salivat1on Scores :
T Trial 1 Trial 2 Difference score

Triah T Tomtrol - 1 4306 o+ .m0

Trial 2: Stlmulation ] B R YT

f.D1fference score- . T 1
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It appears that Trial 2 scores and d1fference scores’ are, indeed

essent1a11y equlvalent The var1ance in Trial 1 scores is very small

20.

S1n6e a]1 three scores together are logica11y dependent the

“

.D1fference measure, rather than the Trial 2 measure, .was 1nc1uded
“for further ana]ys1s‘ o o '

" The Eysenck Persona]ity InVentory (Eysenck and Eysenck; 1964)

a.‘ Extroversion E'Df 'The'1§68 Form A verston Of"the EPI‘was '

adm1n1stered and scored forE-I Soc1ab111ty. and Impu1s1v1ty

' -_Th1s quest1onna1re cons1sts of 57 1tems, 24 of wh1ch are: used

- to derive an E-I score. - ~(Neurot1cnsm) was-also scored:(see fn.

'b{ Sotiability.and,impu1sivity. These have been found as

factors in item factor analyses of ‘the EPI. (Eysenck and Eysenck,

'_ 1963; Sparrow and Ross, ]964 Eysenck and Eysenck, 1969), but

no scales had been reported for them in the ]iterature 19

' Theg;fore -on the bas1s of reported strong ]oad1ngs (particu- ‘

h-lar]y. Eysenck and Eysenck 1969 p. 199f) the 1nvest1gator :’.d

producedkscales from the 24 Extroversion 1tems " For Sociability,

{\!_z
.. these 1tems were numbers 15 17 25 »27 29 51, and'53; and

21,

16 PF, 1968 Form A

analys1s, the raw scores rather than the norm scores were used "

far 1mpu151v1ty they were 1tems 5,8, 10, and-13. . These sets
of 1tems are mutua]]y exclus1ve but a]] are extroversion items

Unfortunate]y, no other items were judged to have high enough

A]oad1ngs to Justify thevr 1nc1usion
The 16 PF. (Catteél, Eber, and Tatsuoka, 1970)

-a. '16'First order Factors. All 15 factors were tahen from the

20 'To'score the-]G'faetorsnfor the-fdétbr’r”

32).

- |
b
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at the outset. The names Ofvthese 16 factors and brief des-

cription of each are'provfded‘in_the;glossary. Appendix E.

" b. Four Second-order Factors. Ta measure the second-order

22.

factors, sepanate sex col]ege’stooent weights, given jn‘Catte11.
Eber, ‘and Tatsuoha (1970), were applied to the separate'sexﬂ.
co]]ege student-norm scOres on the primaries. as determjned by‘,
the recent norm table supp]ement to ‘the 1968 16 PF.. The |
fo]low1ng second order factors were ‘thus scored '

Ql  Invia vs. Exvia (Chief primar1es 1nvo]ved are A+, E+,

£

Fe, He, ca.nd- Q,” ).

QII ‘Adjustment VS, Anxiety (Chief primaries involved are

", W, 0w03.and 04)

QIII Pathem1a vs é_ rt1a (Tough Poise) (Chief primaries
involved are AT, f, and M~, and E+ L+ for females)

QIv 1'Subduedness vS. Indepgndence (Ch1ef primaries 1nvolved
are E¥, Lty M, Q)#, and 0*)- L

Further second-order factors were not included because they are .

'zst111 re]atively poor]y Tdentified ZL:'f”st

.Sex. Sex was scored: 1 = ‘male, 0 = fema]e



,CHAPTER FIVE
| ,Awaysts |
The tests were all’ scored as'indicated in the last sectfon and
; }the scores were punched on cq;ds: Checking the data before and
' after card punching resuited in the need to drop oniy one male
hsubJect who faiied to do the 16 PF properiy Totai,number of
subjects was then-208 consisting of ]16 maies and'éé femaies' |
The’variables were first separated into those which were iikeiy
f'.{"]ower order" (ai] 37 tes't variabies,_"sociabiiity“ and “impuisivity" ‘-\-.“
-from the EPI and the 16 first order factor variabies from the 16 PF) )
- and those which were derived or “higher order“ factOr va‘dabies b_ -
‘_(1 e. Eysenck 3 Extroversion from the EPT and Cattell 'S’ fser higher- . '(
h order questionnaire factors from the 16 PF) The 53 iower-order BN
_ variables were arranged in an order such that the factor pattern A:;-hg“;%‘
expected ‘from past research was - the simpiest muiti factor configura-v’ )
tion of those variables- (i.e. 16 markers are folfhwed %u*those
- for u. I. 17, u.I. 19, U.1. 21 etc y. Tabie VI gives the compiete Eh”:;

,;115t of variabies in this order (sqe pp: 7 - 74)

The Five Higher-order Factor Variabie%

The foiiowing initiai statistics-uere derived for the five

3

,-higher order factor variab]es .-_"-,', vh - &' . ";_ 7‘

2 -

1. Hoteliing s T° test was performed over the set of fire Mariabies e&;

S R

to test for sex differences These differences are not expected 4
because (a) Eysenck s EPI was designed to obviate sex. differences and ';fi,~'f
(b) Cattel] s QI' through QIV were derived from separate’ sex norm o

" tables. There were no significant sex differences on these variabTes

£

o
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TABLE VI

T

L]St of a]i Test Variabies (given here in the order in which they

~ appear in. ai] resuitant matrices)

&

Lo

N

e

A. Lower*order ;ariables '

&
-

A

- -~
.

'vfa§ter reading tempo

' more objects seentin unstruc-
Q.

~ tured, drawings

feSter:speEdtin-]ine-iength .

judgment

AL A N

- more threatening objects seen

oin unstructured drawings .u'fi

-;greater breadth of experience}}"""”:"

- and accompTishment

"more restrained book preferences S

- .more wi]iingness to piay

prqpticai Jokes | :faf

}more criticisms of seif re]ative”*'

to—others .

A

'-more acquaintances reiative to

' friends reca]ied

- 1
’faster speed of judgment

. ﬁaster speéd on 1etter comparison

| &) PN, 1. re/76
.‘ﬂ ;\‘ . 'f' ‘ v I - .,,,-‘.re
s <‘2)~ | ,;arj.‘i. EBZ/T?O B
”g““§7"_, , , ‘p"
(3 M. J~”309/T45 _"';
""(4')» M %336/1’20
. .- . : & w .
(5) 4 ;;M;i._321/125.~ |
6) 5 M1 218/Tier W
B Y
L) 8T ML Sy e
;"’:..."". e re T
- @) 7 ML am/T2
(9). '8 M.I. 472/Ted
s (100 9 ML 288/T8 -
(11)  10a M.I. 307/744
©2)- 16 - M.1. 308/T44
CF(13) 11 ML 244/T361

faster speed on number comparison

-"ifaster speed on. judgment

r:(desisiveness). -
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TABLE v I'_((gon' tinued)

] ’

.(14"),~ 1‘2a MI- 325[T2‘P" “ 'higﬁé'rtota] l.e-ve%f self?‘_

&~ LJ o B IR ‘.__b es’twmateﬁ )5'&rience in aq ) g
'(15"7; 12 M 6a/T49 R - n‘ .‘ ‘fnor!'e. done orp]etter p]acement o
(16) ]3 4M.I_ 474/1’64 _' ‘ ' '(" w%ﬁuamtances reca]led :

- ency about people's "y ,"v .

S(17) 18 ML 763/TI3 . more

s

"_’

| character1st1cs (s;'lf and d%ers
So(18) 18 ML 19T, - more cons1d$~ed pdsswm for |

€ others B a: gwen time
. " ) K . '~(ﬂ? L
M.IO192/T18 - - ‘more cons1dered poss1b1e for

AT onese]fnn a giver? time T ¥
) # 109/723 4-),": more pleasant associations ’,, v
PR J;,“ . ‘ e .
soote) e WT, N/ - “more future re]ative to past # P
- e ": S & »associatmns e e

-

(22) ?19 M.I. qzsomsw A‘ 1"‘ more; Yiking for iucc’essful tas A
a (23) 200 M. I?‘MZB/T]G? N 3 gmmore f]uéncy on, succc;ssfu,l tasks.'f~,t~

(24) - Zf ‘_M_.-I. 3]6(T_13 o p more ﬂuency about one 's own . o
T (25) 22 M.,'I’.» 307X/T45 .. ‘more done on Hne 1ength

B

VS, other peop]es characteristics

‘ , o judgment | L
- (26) 23 M.I. X/Tdod o higher numbér corr‘ect on letter, CLT
SN placement B

(2 .23 ML 7ITED | mare figures checked in
| | B " "Which is mare" (less hesitanc_y) 6;

J
w7



.

"“A

LW
N

- TABLE VI (Coptinued).

- o
R
.

.
N RSN |

*

W

"M
h” .

73

r"l* .

(28)

(29)

N

287 M.
‘_ Q

© .28

- H
,
29

D'Ifference scoré/
R Leﬂn Drop Tesb-
L : -Se-x-°«'
" N

A/]GPF

"B/}BPF; :

C/]GPF
E/16PF
F/IGPF
G/16PF

‘ H/16PF

I/]6PF
L/16PF

$.

. 289/T97

26 m.1, fie9/197 .

I, 15/T21
Y R C

1. As%¢/Te

‘A '.‘\'i P ° o <

wizdog/tee

Trwa],]/Lemoh» é‘.‘; o . .

. Drob T'éé't EE

I

¢ P

Lé

Coky
. Ca At
L

e
FEREEE

OW

JS

»

-

male p = fema'fe
Affectothymi a-
Intel 1B} gence
Ego Strength
Dominance

'Surgency

LN

Superego Strength..’- s

Parmia

‘!emsia .v L

- relative to nontritbbehavmr '
“on "Crime aw;l?un‘lshment" '

"”,‘(CMS) more usexqf c'lrc]es' .

“- ‘ Vv&;g :
Tndre 1ncrement

when stimuTated ov@r sa]ivation SEEREEAES

e uhen unstimu}ated

Ce

,faster speed of Judgment in . 4‘
-"Crime and Pun?‘shaent"‘

B _higher severity on non contrite

.

N Jt.

é‘l‘

N *

greater 1riaccuracy of,,others
~ sel f-refemnt‘%me estmates K2AE
more é&umption of ski]l i

n.
Lmtrfed berformance h *’

mdre sﬁ‘livation when uns’tfmu]ated -
ﬁ salwation

e

Y

} f. .

.o
‘ . -
T
o
..

P,rotension S

-

. o L.



esEe B AT, LI
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(46) = 42 N/I6PF: Shrewdness . R

M

(47) . 43 0/16PF: Goi‘lt’ proneness ‘
(48) 44 Q)/16PF: Radicalism’

N

(a9) , 45 Q,/16PF: Self- sufficienpy
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) ) : i’
(50;) - .46, 03/1.6P.F‘:, Strength of self- sentiment
PG P YA WAL Ergic Tens1on |
:'-(52)._“; 28 ._Impu1'siiv1ty/~EPI more 1mpu]s1ve e T S
C(53) 49 'Somablhty/;PI" more sociable e
1gher-order‘ Factor plables. . L.t ,;,-.,,f‘.._ b

T v s - . . T

’%’PI more 'extrav _
2 "QI?lGPF more eaxy\ia vs 1n‘v1a R . e
¢;§;r.011/}5PF more anxiety vs adjus&g‘ﬂt L L
va, QIII/lGPF more cortertia vs pathemia o -

5. QIV/JGPF:.-.-more,*'lvndep,e_ndencevs"subd‘u_edness.’ R

: o ’ [ : .. e S e
Qw . %, - . . . , ) . .
N "' h_‘."v) . A - R . . ) A l g LR . 0

[

'-_Note for more e1aborate descr'lptions of the TGPF pv“imary and second- :

- order fA:j?‘ see Catte]]' Eber. and Tatsuoka._1970 p, lﬁf\nd p

. Q ’ )
1161‘ : Append’ux E of the present paper for a G‘tossa-ry of IGPF
-pr‘lmary factors. o 5 S ~. -e-,g'*-;-;-‘ ;:_ S - .,5-’ oo :
- a. “ The* fol'lowing variabﬁs weré omitted from the factor analys‘es o
f.because of co]]inearity ML 309/745, T2 307/T48, M1 szslrzzfiVei
-and. M. T, X/T49d Therefore. 49 of the 53 lower-order variab]es weref o

| 'factor anal ySed.

T e o - ' 3
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2. Meaﬁ and standar;d deviations were derived both for ma]es and Y \

'females sepgrateiy and combined (see Appendix c).

‘ 3. Corre]ations among these variables were derived both for maies ,

-t

and fema'le%,separately and combined (see Appendix C).

4, Frequency histograms for each variable were derived both for

.

“ males and fen?a]es separatel_y and combined ,'-' o
. . tr . . '
‘The 53 Lower order Variables DR R T Yy

The ana1y51s of the 37 test variabIQnd 16 first order factor , 4

'variables fo]]ows ten stages Jthe 1ast of which is the intercorreifL o

'K . e
. tion of the- factors derived rom these variabies with the five 3
iﬁér-order factor variables above - ' '.‘ £
5 S . R T .
”Stage 1. Sex Differences » o ORI
3 A 5 ¢ SR SR

;-j._j Hotenmg s, T-2 was perf' 3 the variab]es in groups ‘pf‘ Y

| approximateiy 10. variabies to detenmine the; extent of sex%fereﬂ *" S ~_
'in the s‘gmp]e The nuﬂ hypothesis. that the vecyr of‘ popu]ation y & €

r

' means»?mes not. di ffer between u&es was ‘tested’ for each oup of

variables to determine whether the variables should he" an dev'iated o "‘_ SR
L} ST
RENIY |

together or separate]y for each sex.v Of cwrse. means and standard {) o

r
. deviations for all variabies were .,derived both for males ‘\d femaies
B = L . o

separate]y >and combined (see Appendi'x C) L=

~.- ,
‘ Stage 2 Standardizing the Data about:i»lrate Sex M’eans. % ) >

-

'," \_,'- Hotening s T2 indé,cated’ sex differeqces in all vectors. 'so the -
variabies were deviated separately\ff’{ each sex to a'mean of 50 and/ i

- dev1ation JO (T -scores). - This. win be ca]'Led the, "'T-score
‘735‘: Ry e Lol P i R o

dat% In addition 'tbe orig1na1 vawﬂ'eg‘ standar&izéd fdi“-bn,ﬁt‘%em
together. .were also analysed through the stages which follow. This EE

wi‘l] be caned the raw-score“ data . -.

P



. A . 76
: Correlation matrices were generated for both T-score and "raw-
. '~Score" data In both instances:{ these’ matfices were derived both for"
| 'males and females separately and cophined (see Appendix c). ,
' Secondly. histograms were generated for both T- score and "raw-
'. .score" variables Again, in&both instances. these histogams were
deri veg both for males and females separately and combinedl - |
'V_Stage 3. Check for Collinearity _ | | |
The above correlation matrices were scanned to reveal instances
'where variables arti factually eorrelated very highly This oc.curred
'-‘in four cases where variables were from the same best. namely, : & o
EIRRE M. 1. 309 and M1 307x (thh from x&s} corrhfed +0. ea (+o m
‘ o ‘2 M I 6a and‘ﬂ I 1~x (both from T49d) correlated +0 .92, (+0‘92)
CL3m 325 and M1 0? (bzth from T22) correlated *0. Y
}:;-;M 1, 308 and . 1. 307 (bozth from 744) correiatag - (+ J;
'_ N (The number in, brackets is the correla'tion from the “raw-score" dataw

“
Four variables had to be dropped from the study as a. result. since

A ' their high correlations wi th other variables theoretically could have '
- .'resulted{in collinearity, that is. rank reduction .of - the matrix

‘ because of artifac!‘ual’ly high correlations. . If these variables had been

{factored,,they prbbably w' ld have added four test specific factors to . ‘

.T-‘tﬁg-result, each facto removing at least two variables from contributing
A to other more import t f "tors fn the solution . 309 (T4R M.I. X

,. .f-:.-"(l49d), M I 325 (T2.2) and M I 307 (T44) were considered more expendable
than their cofl'elates and were dropped from the su‘oseqdent ahalysif There-

\

fore.\the\final factor analysis waspdonef on 49 7of the 53 lﬁer- rdg L:_

| variables. including the variable sex.. ?Thus,_ he five higher-o '

factor variables and the four lower-order test variables above were‘

e o

-.i*.no_t_-,;includ_ed;.in ;the fac_:.or analys_is_,.) . .% St re

'ée (+0. ea)

»
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Stage 4 Image Analysis on 49 Variables | ‘ Rl .'
A brief overView of Harris Image Analysis is given in Appendix B
gart ). W C s... B e ’ ,
by ~Rarris Imag‘Analysis was ‘perforrlied on both th% "raw score" and :‘, .
T‘-score data ' B_.-l was observed to bé non; tri -diagon:ﬂ The Harris k

,n‘“‘matrix (R*_= S -1 RS 1). the eigenvalues. and the unrotated fadto'r T

@t i

matr‘lx, A for all factors with eig’values over one are avgilable o

f*

.from the author : " N Y \5 L .gi _-ff'o;,a.' - : 'lp_*:

St’age 5. The Number of Factors Problem, 5

" The baSic pn%edure us‘ed inﬂéhis study was that recommended by o
‘ Maiser (l967) for image' |
o with too many factor '_-

'%icular, namely, beg‘l‘nning
man 13 stron‘p love‘rbouhﬂ GSLB)

ansfomations .residualiie some latei‘

and by means of orthbgOnal ~U

- colwms of ‘the. factor loading matrix This proﬁdure ‘i~s ’recdmneniied

in a recent review of the number of factors problem (Hakstian andv
}-. .

Muner‘.lsn) B

e

Three other prOCedur:es were al ned
libamd (GNL'&)*or “the “hiser-Guttman rule™s Cattell s (l966a) Scree

o test; ‘and the Thi- square significance test fmiﬁ Joreskog s Unrestriaed

| a Principal Components Analy.sis {

Maximum Likelihood (UML) factor analysis These procedures involved

Guttman s weaker lower

e .
Q . N

two further factorings of the data. Principal Compo/epts ?‘d'Maximum o

Likelihood ,;v'it o .?‘7 L _13 (’

. ».f.

S '..‘ Thi S’ analysis was performed on both sé\s of data‘ both unrotated

- and nor.malized varimax 30 factor solutions were examined in. each B

o _instance GHLB was observed. and the eigenvalues uere plotted and

s
LS e W



~t“\a,‘;'.‘-.fk B ‘ o . - .
\...;,_', y J’ t: by X e )
S TURS w, ST | Ja

se\'(f Figures 1 and 2 give eigenva'lue plo&-for the
, f;"raw score id T-score %hta respectively (see pp.-79 - 80) . “.i"= "ac;(
: b;’ Maximum Li- TihoodAFactor Anaiysws | ‘s(‘ s " : F'f' ’ bsr“*ig;d
After the number of factors decision was made for this particu]ar

'iistudy. UML factor ana1y51s was performed for al3 fector soiution

t"Since UML fﬁctor analysis provides both a so]ution that maximiZes cvp_

'the Tikeiihood of the sample;yata and. also a- solution that,oives the ( ’
. 'best fit to the original U2 matrix with the fewest numb::w;f : 7,,. R
.'-ffactors, significance test for the number df factors is best applied ‘
o this soiution The unrotated and normaiized varimax. solutions for ;‘ =
'1'both 13 andv24 fao&ors were produced and the both‘residuaggfﬁg N

f“corre!ation matrices are also availabie from the authorl,

'fc; Image Ana1y51s with Residuaiization - ‘- . . 7 ,g&. *-A_ .

L The 20 factor Imege solutions for ﬂ;aw-scg;e" and T-score d;ta seij
.: ’were subjected to norma]ized verimax transfbrmations by program‘ o
'e.:ORTHOMAX (Hakstian 1970&) The degree to which factors residualized

"tiwas determiiEﬁ by the disappearance of sa]ients and deciining factor

artances. s e e T e
N ) d. Sumr_y !»‘ | R . ’ . L . .. ) - - L .“’.f’l. ;&_,v JL}S,",\’ .
- ' L

. TabTeVII(see P 8") gives the resultgﬁigg ,both sets of'data.
rff13 factors accounted for about 50% of the variance in the unrotated
zji-Principal Components and Image Analyses 24 factors accounted for 80% o
(j of ‘the. variance. ‘The UML solutton with 13 factors was quite |
,3 acceptable (the significance levei was p = 0. 919, wei] over p L} 05)._-

se, of courseL the 24 factor soiution was even better (p = l 000)

',,, Lt e [ D e ' '
. I o — i
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"'.;COmparison bﬁgfgap Solutions to"fﬁEANumbéf'of-Fdétqrs,Problém.ff'

- - N
&, e .
e

.o,
v

4,

'.591‘t1°"- s A¥r§W-scoF§hfd9fé~  Tfscd?efddta i‘

“4'“ Res1dualization from Image

Ana]ys1s L ..~‘Q‘ SR SR R

GSLB from Image Analysis o L9 29 f' :

Scree test from,Princ1pal Compo-

nents Ana]ysi.

GNLB from Prwncipal CoLponents~" .”
Ana]ysis (Kaiser-Guttman Rule) - CeN ,Léf" _.  ;4.:;r

S Do e

Theory from thg»design of the [:&;
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'fStage 6._ ¢ransformation

factor ext\'&ction &%Hcy. Harris Kaise"F transf'onnation policies

.:‘(Harris and Kaiser, 1964) are becoming mare. utiiized at this -- the

'iHakstian (1971a) has demonstrated‘that two "Case e Harris Kaiséﬁ

’;".transformations (independent ciuster and p'P proportiona1 to L) can -

- used anaiytic oblique transformation procedurés Qincluding Promax, S

=:;0blimax. and Maxplane) Catteii and his associates have recentiy come

. 8
This particuiar study utilized the more parsimonious 13 factor

soiution aithough the 24 facto: soiution indicated by possibiy the
first or second scree siope. is a]so examined in the results.

It may  be noted that 13 factors are to be expected from the

de51gn of this study (perhaps 14 factors for the "raw-score" analysis. .,f

N T

o anaiysts{prf to Dr. Cattei] s judgment suggested 13 factors in all

emonstrates that there is still some degree of diffi-z' e
~ T . "‘

cu]ty in tg.fappiicetion of” soiutions to the humber of: factors

3 prob]em ﬁ?ﬁkstian and Muiier. 1973) - B : . _f‘ D

| 'fa.»z.; S ;aidnp- N 23
Just as Image Analysis s becoming more uti]ized as a practical o ? mgg:.

>

1.7most cruciai - stage of factor analyses.. In partiCUIar. work by

8

yieid best. approximations to simple structure from among current wideiy vf

n, oo e,

.f,°;”to prefer the Harris-Kaiser procedure. recommending that the reference 5\

g axis plots be ekamined as a CNeck on the-automatic program (Die]man; 'i _,f},;Al

i'., Cattei?* and Hagner. 1972. see also Hakstian and Abeii, 1974)

AR

Program 68LIQU€ (Nakstian. 1970b), revised for card output of ‘S;Z:}Ti

“~".,-Athe primary ﬂﬂtem l\atrix?ﬁP. aTIows all Harris- Kaiser optioﬂs and AR g

'h-a¢. :

y -
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was emp)'oyed ‘here, In addition, the pr'lmary struc‘ture matr‘rx. S, the

. Tt \\ .
Lo transtrmation ma'tr1x G. -and the corré]ation matrix of the 'factors,

L, are: reproduced in Append1x D. &
‘ Both the mdependent c.]usters and the P'P proportional to L.

iso]ution_jwere derwed for both the "raw-sdore" and T-score data. .The'

d’\pendent..dl.uster solutioqs were not norma'lized whﬂe the P'P

'-h,'

‘ so]utions were nbrmalized - ‘ o “ '
. Stage 7 Dec191on as to the Best So'lution. ‘ . ' o
. 'Nwth the abOVe four‘h]uti;;“ng avaﬂa!ﬂ! and with, defin'lte : e
preference'given to the T~ ,SC'Q!‘Eeﬁata solutions \vere evalua,ted on the _
fonowing criteria gHakst'ia %Na)‘\ - R "F' 3 b” ‘

- -

- ; (a)‘ Hyperplane count" 'the nurgber of variables for' each factor N

with primary pattern 1oad1ngs 'Iess or equa] to t% 10.

variab'le the n'umber of

| % (b Variatye comple:ﬁty

'nn R o] ’ o v . ) .
(m’fmry pattern) Toad; figd over ¢ 0. 25 2 " -, ,!
- N
The resu1ts are giverL 1n TaBle VIII (see pg 84) Y “n

. vi

&,‘ Because of the p}efe/rence for T-score data, the 1ndependent

cluster soﬂution -data was a;cepted over the R'P p‘ropor-

twnal to‘ L so]u,

.;. x-ﬁ’

so‘uﬁm dlso qppeor‘d,

oof the transforqatiom and therefgre. foHowing the recomendatfons

""core" data. he mdependent clusber
o
he most 1nterpretable a\d tnvar'lant

f of parri& (Harris, 1967 Harris and Harris. }971) 1t was favoured

" over the other possibi]ttfes, From Table VIII it may be seen that
| 69% of the vartables are m the hvperplane/;or this so“luﬂ’on.
Catte‘n and Q“Is aésociates (Hundleby. Pawlik and Cattell 1965).‘state
that usually 'transformtion to 60 to 75% of the, variables 1n the

4

hyperplane 1s "unimprovab'le" (p..21)



: . -
. weLevIr .
SRR ' ‘ » ' RPN .
. v Comparison of Harris Kaiser Oblique Solutions o
o .
| ﬁ“*ii Case II. Independent Cluster SolutiOn o ot
. - K 38 Case II P‘P Proportional to L Solution o
dva\lw..".':"‘ . : -
_ Criterion. . , = "raw-score" analysis = . T-score analysis
o i.t o . xﬁ’;" — ﬁ‘] — _
AF Hyperplané coun§°’ S e6a% 70;)6%?” < 68,85 - 71.1%
2 . V riable complexity SRR % o . _
o (i) number of variables :if“wf:;;e T A ARSI
;’.;wfth complexity ‘ .% S ey
- greater than one: B T 75“i;9if5 R
(1) number of variables e T
_ , ,with complexity e o e S
N g 'less thar oﬁ‘e' e e e 0L

An extant subroutine written by Bryce Schurr was modified by tpe

-

author and Linda Irons of the Psychology Department to produce plots

. &ccept,pd solution. All pair-wise obliquely plotted primary pattern

plots and an pair-wise orthogonal ly plotted reference structure

were examined by Drs. Royce and Kawash for visuaJ shifts. Both
investigators expressed their approval of the solution without )
further graphic transi!omqtions.; B L co e L
- S g R A N

LR P - . .

i tof the primary pattern and referepce structure matrices for the ‘ / RIS

plots Qr 13 factors were generated by\the author. The latte: plots -

s
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The derivation of the reference structure matrix, V, the trans-
formation matrix, ‘, the transformation matrix, D, and the matrix of
corre]ations‘between the reference vec;qfs. y, is given in Appendix B
(Part b).

Stage 8. Final Factor Result.

The 13 factor independent cluster solution for the T-score data
cmwﬁjtutes\the final factor result for interpretive purposes. (For
matrices P,'S, and L, see Appendix D.)

Stage 9. CElcu1ation of Image Factor Scores.

Haksfiqn (1971b) has- outlined formulas to derive Image Factor
scores. The present procedure used the following fonmgle from that
paper: | -
‘ X = ZS']ND']/ZT .
where X, N persons byﬂ[_factors. is £he matrix of factor scores; 1,
N persons by n variables, is the matrix‘of Z-scares oﬁ the datd
variableszz; §?, n by n,. is the diagonal matrix of variances of the,
anti-images from the Image analysis; W, n by.r, is the matrix of |
eigenvectors; and D, r by r, is the diagonal matrix of eigenvaiues
from the original Image ana]ysis.' T is-our G matrix, an'g_by r
transformation matrix from the original unrotated matrix A to -the
primary structure matrix,.S. Since § = AG, then °
| T=6=(AR)TA'S

The calculation of Image factor scores could be checked for

exactness since

H

G'G = I

and

_ tﬂﬁ
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‘where L has already been obtained from the transformation program
OBLIQUE. . .
Stage 10. Correlations of Factor Scores with Highef—order Data Variables.
The final‘step in this part of the analysis was.to generate the
matrix of Pearson product-moment correlations between the factor score;
obtained in Stage 9 .above wi'th the scores on the five higher-order
factor variables. This matrix was derived for both sexes separately
and combined (see Appendix D).
Final Stage. Higher-order Factor Analyses.
| Two different kinds of higher-drder analysis were performed. The
firsf, the_Schmid—Leiman procedure (Schmid'and Leimqn, 1957), involves
a comp]ete hierarchica] analysis, fol]owed by orthogonalization of the fac-
tors at each order with respect to those at lower orders. In theory, this
has the concgptua] adyantage of indicating the degree of influence of factors
. at any one order with the influence of factors at higher orders part1a11ed
out. The second procedure,‘originatiﬁg Qith Hendrikson and White
(1966) and Catfel] and Nhite-(Catte]i, 196:;). involves factor analyses

at‘eaCh level without orthogOna]ization with respect to other lebels.

In the Hendrickson-White procedure, factp;s are transformed to

simple structure w1th respect to the orwgina] data variables, while

in ghe’Catte11-yhite procedure, -“actors are transformed(to s1mple
structure with respect to the factors at the next lower level of
féctoring. According to Cattell (1966b, 1973&, this_has thé conceptual
merit of determining factors in terms of the most simple pattern of
direct jnf1uence on the lower-order factors, a1thdugh this need not

result in simple structure on the original data variables.

J
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Schmid-Leiman higher-order factor ana]yses were performed from
the original T-score data and from the present 13 factor Independent
Cluster solution on T-score data. In both cases, the available
factor analysis patkage specified principal axis analysis with
jteration on ths;conmunal1t1es, fallowed by varimax and Promax
(to the fourth power) transformat1ons “In the former analysis, 13
factors wére;specified for the first-order structure by the author,
recdgnizing that the resu1tant factors would only be approximations
to the 13 Independent Cluster factors. 4& the latter analysis, the
f1rst order factors were specified to be the 1@ Indepewfent Cluster
factors. ard the ana]ys1s_was cont1nued from that basis.

‘ Hendr1(ksqn _White hierarchical analyses were also performed from
the original T score data and from the present 13 factor Independent
C]uster'solution on T-score data. The ‘available program this time
utilized the principa1\comp0nent5 procedure followed by Varimax
and Promax transformat1ons in terms of the original data variables.
The h1erarch1ca1 analysis from the or1g1na1 data, therefore, must
be recognized as an approximation to the Independent Cluster
solution at the first- order not only because different transforma-
tions were necess1tated but a1so because of the conceptual 1nadequaay//
df component ana]ys1s 1tse1f (Wardell, 1976c). The hierarchical
analysis from the 13 first- order factor solution, of course, results
in second order factors that are transformed to simple structure

(Promax) with respect to the first-order factors (CattelT-White)

"~ rather thah the or1g1na1 datal’artab1es (Hendr)ckson -White).



These four higher-order analyses, therefore, are bn]y
approximations to the most appropriate higher-order analyses for

‘these data. These analysés are reported with some caution in

the results to follow.

Comparison of the final Image Analysis with Common factor Analyses.
The 13 factor Image analysis of T-score data, u§ing unnormalized

. —~ .
independent cluster rotation, was compared and checked against

both 13 an; 24 factor principal axis solutions oh the same data;
using exactly the same rotational procedure. Communalitjes were
estimated by ite}ation, and factor scores were estimated by the
regressioﬁhmethod. Pearson product-moment correlétions were
ggLerated between the 13 Image factors and 13 principal axis
faciors (see Tab]g IX) and between theé3 Image factors and 24
principal axis factors (see Table X). In both tables, the
principal axis factors are a}ranged in order to show the matchings
along the main diagonal. Thosé factdrs in the 24 factor so]ution
that did not match with any of the Image factors are omittédT
"Only correlations greater‘than f;30 are shown 1n<€he’tables.

Both tables show very clear matches between all the factors
generated through Image analysis and those generated using the
-Common Factor model. A1l diagonal correlations are at least +.95 «
when the two 13-factor solutions are compared, and all except one
are above +:80 when the 13 and 24-factor solutions are compared. ééj:;

These results indicate that the choice of the Image model and the choi

“of 13 rather than-24 factors do not jeopardize the comparability
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and invariance of the results with those that would have been

achieved using the more traditional madel or the larger number

of fgctors.
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_ PART 111
RESULTS AND DISCUSSION

[f extroversion - introversion is to be restored-as a useful
concept in personality theory it has to be re-distilled as a

functionally unitary personality source trait, disclad of the

superposed characteristics which do not stand empirical veri-

fication. -
- Hundleby, Pawlik and Cattell, 1965, p. 298.
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CHAPTER SIX

RESULTS

Results will be dealt wiih in five divisiops:
(1) 'the intercorrelation matrix of the higher-order factor variables,
(2) » intercorrelations between higher and 1ower:2rder variables,
(3) the interpretation of factors from the - factor analysis of lower-
order variables,
(4) the intercorrelation matrix of the resultant factors with the
higher-order factor variables, and

(5) the interpretation of the higher-order ana]yseé.

Intercorrelations of Five Higher-order Factor Variables

Thé means and standard deviations for the five higher-order
factor variables are given in>Append1x C for both sexes combined and
Separately. |

Table XI on the following page gives the intercorrelation

"matrices of higher-order yariab]és for both sexes combined, and each .
)ex separately. - ‘

Ihe correlation of Eysenck's E-I.with Catte]l's QI.(Exvia).is
somewhat iower than that reported in other studies (+ .67 vs. about
.73).\ It is higher.for males (.73) than females (.63). The
corrélation of both E-I and QI with Corfertia (QIII) is noticeable
(.41 and .36), particularly for females (.59, .53) rather than males
(.23, .22). However, the pattern of correlation is somewhat different
for E-1 and QI in that Eysenck's E-I correlates more with Anxiety (QII) for
females (-.29 vs. -.16 for males), while Cattell's QI correlates more
with Anxiety (QII) for males (-.29 vs. -.20 for females). Independence

(QIV) is more highly correlated with QI for males than females (.33 vs. .13).
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TABLE XI

Intercorrelations between Higher-order Variables

94

Combined (N = 208)

| E-1 QI
£-1 & .669a
ar |
QI
QIII
QIv
Males (M = 116)
£-1 .725a
Ql
QI
QI
QIv |
Females (N'= 92)
E-1 o 6252
o
QII
QIII
QIv

1

QII
w2212
.25%1a

.158
.289b

.291b

199

QIIl
.405a
.364a

-.099

©.255b
.221b

-.091

.586a

- .h31a

-.115

Qlv

.246a
.245a
.365a
.313a

.243b
;334a
.411a
.319a

.258b
127

.291b
;319a

4,

3 gignificant at the p £ .001 level

b gignificant at the p < .01 level

)

VR
-5
: .

E "L:‘J\'\..
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The intercorrelations of Cattell's higher-order variables are
comparable to those given by Catte]],‘Eber and Tatsuoka (1970, p. 122f)
based on previous research. While generally this study finds hjgher
correlations, the association between Exvia (QI) and Cortertia (QIII) for
females and between Exvia (QI) and Independence (Q1V) for males are
substantiated. It appears that high extroversion is more aligned
with high "cortical alertngss" for women, but with high independence
f;:‘men. Theoretically, tﬁis may jndicate that constitutional
factors are more influential in the ontogenesis of extroversion for
females, while environmental experience per se isbmore influential
for males. |

Intercorre]at1on between Five Higher and 53 Lower-order Variables

The means and standard deviations for the 53 lower-order

" variables are given in Appendix C for both sexes combined and
Separately.’ Of course, these are prior to deviating the variables
about separate sex means (as T-scores).’

- The complete intercorré]ation matrix between the 53 lower-order
‘variables in T-score form and the 5 higher-order variables is ineh
in Appendix C.% | |

After four yariab]es-were eliminated from the 53x53 hatrices,
they were factor analysed as described in the previous §ection.
However, it was of interest to examine the correlations of the
Tower-order varigbles -- particularly the objective tesf.variables --
wi;h the higher-order factor variab1es, particularly Eysenck's E-I and

Cattell's QI (Exvia). 0 ¢



96

(i) Objective Test Correlates of Higher-order Factor Varietles.
Table XII (see pp. 97 - 98 following) gires the results of this
cearch for objective test correlates of extroversion variables. The
correlations given here are for the T-score data (i.e., the lower-
order variables are deviated for each sex separately) a1though the

"raw-score”" data are very simi;ar.

It may be seen that the correlations in Table XII are quite
steble across extroversion measures and sexes.24 o

With regard to Eysenck's E-1, one variable is strangely missing
from this 1ist: Eysenck's own lemon drop test. The correlations
between E-1 and the lemon drop test variables are given in Table
XITI {see p. 99). It may be recalled from thellast section that the
_ Trial 2 variable corre]ated very highly with the Difference score.
The correlation of the Trial 2 score with E-I is neg]ig1b1e (-.03).

In terms of Eysenck's own findings, these results are disappointing.
From the present study, the lemon drop test does not appear to have any
substantial relationship to either Cattell's or Eysenck's questionnaire
measures of extroversion (the highest correlation is -.15 between both
lemon drop test variables and Eysenck's E-1 for females). Factor
analytic results to be reported below substantiate this finding.l It
w111 be shown that the difference score on the lemon drop test does not
load on the extroversion factor (which correlates highly with Catte11 s
.and Eysenck's questionnaire measures of extroversion), but rather

loads on a higher-order "inhibition® factor marked by extroversion

and other lower-order factors.



TABLE XII
.Objective Test Correlates of Higher-order Extroversion Variables.
(Numbers correspond to ‘the numbers from Table VI. For ‘pérticq]ars

* on each variable, refer to Table‘VI.Tf' , 3

VARIABLE .. CORRELATION®
'NO. A NAME: ‘ 3 E-1 '(Extr;oversion) QL (Exvia) .
(6) 5 X s L T
play pfaéif,caliyj'c)kes L . 167 ' .‘240b:
| 253 ..213
(14) 12+ Higher’total level of . ,:269c ' .378¢
| self-estimatéc;evxperier.\ce' | . .264b )} [
in s range of skills | .276b &'
'(16) 13 More acquaintances. .293c . ..264c
re¢a1l-ed ' | .407c ; | .321c \
| a7’ .200 -
(17) 14 Mofg fluency about ' - .2Nc .31c
'peop]e'.s‘ characteristics . .294c o .328c'v -
(self and others) 12498 o .298b,
(18) 15 More considered possible .256¢ .2166_
for others in a given .269b .259b°
‘ time , .244b 173
A) 17 \'\More pleasant associations = .229c _ .222¢

178 - L216
.288b . .28
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TABLE XII (Continued)

VARIABLE CORRELATION®
NO. NAME o E-1 (;xtroversion) QI (Exvia)
(22) 19 More liking for success- .221c .45
ful tasks .201 ~ 103
2426 .188
(23)=. 20 More f]uehcy On success- .184b ’ . 284c
ful tasks - .332¢ .319¢
040 51
(32) 28  More assumption of skill in  .230c o .309¢
untried performance 192 : .333¢
o .270b | .288b

? The first row give correlations for combined sexes; the second row
is for males and the third for females. (Taken from T-score data.)
b significant at the p < .01 level

¢ ;ignificantvat the p < .001 level

3
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TABLE XIII
Correlations of the Lemon Drop test with Eysenck's E-I (Extroversion).

(Numbers correspond to the numbers from Table vi.)

-«

VARIABLE - CORRELATION?
No. Name Raw-score data T-score data
E-1- E-1
(33) 29: Trial 1: more -.055 -.070
salivation when un- | .00 T .001
stimu]ated -.155 -.155
(34) 30: Difference score: -.013 -.024
more increment in ‘ - .098 .098

salivation when .147 -.147
stimulated over |
-salivation when

unstimulatedv

/,.a The first row gives the correlations for combined sexes; the secdnd

row is for males and the third for females.
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Another relevant fact emerges: Trial 1 scores_and Difference
scores correlate +.18, -.02 and +.42 for combined sexes, males aﬁdA.
fema]es respectivé]y. There is an important sex difference in the
opération of these variables in the prééent study(“ Ii is also .
noticeable that F (surgency); a primarx\involved in QI (Exvia) and
QVIII (“good upbringing"), correlated with the Trial 1 score for
females only (r = ;.2]).

With regard to Cattell's QI (Exvia), it may be seen (Table IV)
that only one of its objective test correlates is a marker for u.I.
32 (Exvia). On the.oﬁher hand, none of the corre]atjons is inconsis-
tent with Cattell's definition of extrovefsion as it appears in the
duestionnaire domain. | N
(1) Questionnaire Cdre]afes of Higher-order Factor Variables.

~ Table XIV (see pp. 101-102 following) givés the results of ‘
thé correspohding search for questionnaire correlates of extroversion
variables. The cofre]ations given here are for the T-score data
again,‘although the "raw-score" data are very similar. (Appendix
E is_ﬁro?ided as a glossary of 16PF source traits.)

Agéin, it.may be seen that these correlations are quitg<stab1e'
acrossléxtfqversion measures and‘acrdss'sexes} It is 1ike]y.that‘
thebcorre1ations with E-1I afe generally lower because of the lower

reliability of the E-I scale compared to QI.
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TABLE X1V
Questionnaire Correlates of Higher-drder Extroversion Vériab]es;
(Numbers cofrespond to the numbers from Table VI. For partfcu1ars

on each variable, refer to Table VI or Appendix E.)

VARIABLE - "' CORRELATION®
NO. NAME " E-1 (Extroversion) QI (Exvia)
(36) 32 A: Affectothymia .285¢ " .499¢c
V .256b . | .405¢
| | .316b .607¢
(38) 34 | “C: Ego Strength .228& ) .301c¢
| o 164 . L356e
.293b :254
(39) 35 = E: Dominance | .395¢ a2ic
' | .392¢ gk
‘ .396c .391c
(40) 36  F: Surgency | .. .668C o . 765¢
| .641c - .819c
| 703k 708
(42) 38 - H: Parmia .668¢ | .765¢c
| .635¢ T .831c
o .703¢ e9rc
(4})' 43 0: Guilt Proneness o -.222¢ -.318c
-.166 -.332c

- -.275b - -.305b
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TABLE XIV (Continued)
4
VARIABLE ~ CORRELATION?
NO. - © NAME | E-1 (Extroversion) QI (Exvia)
(49) 45 Qz: Self-sufficiency -.279c¢ -.459¢
| - -.368c¢ -.526¢
\ S T -.390¢
»kQQ) 46 03: Strength of Self- -.209b -.130
\ sentiment -.244b -.177
\\ o -73 | -.081
(52) 48 - Impulsivity : o .466¢ 130
| .288b . ; .018
.645¢ 250
(53) 49  Sociability . .803 . 671c
| 9% | .705¢.
.817c .636C
3 The first row gives correlations for combfned sexes, the second row
‘ is far 1€s and the third for females. (Taken,from_T-stofe data.)
b.signi cant at tﬁevp < .01 1e§ei | , ' \ -‘_

¢ significant at the p < .001 Tevel A
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One must expect high correlations between Cattell's QI (Exvia)

and those ]ower-order variables from which it is calculated (A, E, F,

H, and 02'), but tt also correlates W1th two variables from which QII
(Anxiety) is calculated; namely, C (Ego Strength) and O (Low Guilt

Proneness). |

Eysenck s E-T fo]]ows this pattern with somewhat 1ower correla-
tions throughout, except that.Q3 (Strength of the Self- sent1ment)

"~ is also corre]ated.With it. 03‘ is a major marker for QVIII (Superegd
strength vs. lack of se}f sentiment or "good moral upbringing") in
Q-data, and may be associated'with U.I. 17, general inhibition, in
T-data. At this stage, one:hight specu]ate as Adcock (1965) and.
others have done, that Eysenck s measure of extrover51on is con-
ceptually and empirically more h1gh1y related not only to QIII,
Cortertia, but also to QVIII Superego strength (or Genera] Inh1bit1on)

than- Catte]l s Exvia. ‘

One would also expect high correlations between Eysenck s E I
.(Extrovers1on) and those lower-order var1ables wh1ch are measured by . -
some of the same 1tems, name]y, Impu]sivity and Soc1ab111ty Nh\]e
this is true, Impu]s1v1ty appears to correlate w1th E-1 more for
fema]es than males. Cettell's QI‘(Exvia) correIates with Sociability,
but not Impu]s1v1ty (except minimally for fema]es) |
_ Two tentat1ve conclusions emergeat this stage of ana]ys1s One -
is that there may be different 11nes of ontogenesis of extrovers1on

'1n males and’ fema1es N1th females, extroversion Vs correlated
'w1th "1mpu1siv1ty", phys1o1oq1ca1~measures and a largely const1tut10na]

- factor, Cortert1a . With males, “there may be stronger correlation
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be tween. extrovers1on. measures of quick assertiveness and more

environmental factors, 1ike, Independence. However, these results .
may also be accounted for by héterogeneity of vari nce-across sexes on
these test variables Snd factors. Secondly, therg is some evidehceﬂthat
Eysenck's measure of extroversidn is correlated with other higher-order
factors such as QIII, Cortertia and QVI}I, Superego strength more than
Cattell's exvia. These factors have been linked with cortical arousal
and general inhibition respectively, concepts that Eysenck has used
to establish biological bases for extroversion. Because of the
‘theoretical divergence of Cattell and Eysenck with respect to the
number and nature of second-order,fggxors, with Cattell (1973a, pp. 185ff)
demanding that QIII, U.I. 22, QVIII, and U.1. 17 not be mistaken for
QI (U.L 32), Exvia, empirical discrepancies between E-I and QI show up
more v1v1d1y in females for whom. these other higher-order factors -
or lower-order factors that they influence -- are apparently involved
in extrcversion in some way. The question remains whether these other

higher-ordér factors are replicable along with»éxtroversion; and how

they might be invo]ved‘with extroversion 1tse1f.'

Intecpretation of Fachrs

Appendix D gives the matrix results of the Image analysis on
T-score data with a Harris- Ka1ser 1ndependent cluster transformation
on 13 factors. Reported are the primary factor pattern matrix, g,
the primary factor structure matrix, S, and the 1ntercorre1at1on matrix
of the primary axes, L. Other matrices, such as the unrotated factor
matrix, A, and the reference vector.structdre"Qitrix, V, are available

~ from the author.
. £



A visual comparison of salients across four solutions revealed

essentially the same factors in all cases. The corresponding P'P
proportional to L transformation reversed the order of factors IV
and VI. The solutions with "raw-score" data revealed, as expected,
a "sex" factor (IIl), followed by factors III, IV, V, IX, VII,
VIII, X, XI, VI, and XIII from the solutfﬁﬁkta\béfreported. Factor
XI1 dropped out of these 13 factor solutions.
| A1l variables with (primary pattern) loadings over .25
are reportec below. Variables are:presented in the order of the
size of their loadingsT With each objective test variable, the
factors for which it is a putative marker are given in brackets
(an asterisk denotes the variable as a member of the Objective-
~Analytic Battery for the factor so desrgnated)
Factor 1. QI: EXTROVERSION (Q)

'As shown in the table on the following page, mest important
here are the'ﬁresehce ovaatteil's first-order markers for QI
h(ExV{a): A+, F+, H+, gnd'sz; and also the presence‘of the
Sociability yarﬁable from the‘EPI; Objective test markers
do net'allow the identifieatiOn of any particular factor from
previeué wdrk'25' Therefore, the factor is labelled (Q) —-a

rep11cat1on in the quest1onna1re doma1n only.

105
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Factor I. QI: EXTROVERSION. (Q)
Vari§b1e Variable Loading
Number T/M. 1. Name
36 F (high Surgency) .84
49 Sociability .63
27 19/159¢ Greater accuracy on othgr and -.53
self-referent time estimates
(17, 19, 33)
38 H (high Parmia) .43
5 187/218 ~  More willingness to play prac- .38
tical jokes (17, 23)
45 Q, (Tow Self-sufficiency) -.33
29 CTrial 15 1ess'sa'11'}/b3tion. -.30°
when unstimulated
19 167/1250  More liking for successful .28
| tasks (30) -
17 23/109 More p]ea§ént associatioﬁs .27
BN C '
///ﬂ\\fxr\ A-(high Affectothymia) ;27
© 33 B (high Intelligence) 27
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Factor II. U.I. 21: EXUBERANCE. (T)
This factor is reflected (i.e., all signs reversed from its

original appearance).

Variable Variable Loading
Number = T/M.I. | Name
24 97/289 Faster speed of judgment in .58

"Crime and Punishment" (21, 32)

9 8/288 . Faster speed of judgment (17, 21*) .51

11 361/ 44 Faster speed of ju&bment B .40
(decisiyeneSs) (165 19, 21*)

18 23/110 More future relétive to past - .28
associations (30*, 25, 20, 26, 23)

29 Trial 1: less control salivation = -.27

O

L

Because of the three maj&r salients, this factdr (see fﬁb1e
above)  is identified with Cattell's U.I. 21 in the objective test
(T) domain. The particularly "socio-orientedness" fluency measures --

M.1. 763 and M.1. 316 (var?ab]es 14 and 21 respectively) -- do ndt

appear here.



Factor IT11. QIT: ANXIETY.
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(Q)

‘ ~ s
This factor is reflected (i.e., all signs reversed) from its

original appearance.

Variable Variable - Loading
Number T/M. 1. Name
34 C (low Ego Stength) -.67
43 0 (high Guilt Proneness) .65
47 Q4 (high Ergic Tension) - .64
40 L (high Pfotension) A
46 Q3 (1ow -Strength of Self—sentimené)-.32
5 187/218 ;MOre willingness to play .28

practicdl jokes (17, 23)

]

This pattern is very consistently the QII (Aniiety) pattern found

by Dr. Cattell in the questjonﬂaire'(Q)_rea]m. Markers for QII are

C-, H-, L+, O+, Qé-, and Q4+,'a11 of which are represented here

(W Toads -.21).

Factor IV and Factor V are cons1dered re]at1ve1y "narrow" or

‘even test'specific factors, and are mentioned at the end of this sectidn.

Factor VI. QIV: INDEPENDENCE. (Q)
O

This factor (Factor VI, p. 105) is identified by the presence of

B+, L+ and Q]+ all markers for Cattell's QIV (Independence) in the

guestionnaire realm. The objective test markers are 1ncon51stent 1n

identifying a correspond1ng u.l. factor although one prominent»marker

for U.I. 19 (Independence) is presenf.



Factor VI. (Cont'd)
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\)
Variable Variable Loading
Number T/M.I. Name
35 . E (more Dominance) .69
40 L (more Protension) .39
. 44 Q] (more Radicqlism) .36
27 19/15%9c¢ Less accuracy of other and 4 .29
self-reference time estimates
(17, 19, 33)
38 H (moré Parmia) -.25

Factor VII. U.I. 32:

EXVIA. (T)

This factor is reflected (i.e., all signs reversed) from its

original appearance.

Variable Variable Loading
Number  T/M.I. Name
14 '.13/763' | Mbrg'flhenéy about peopTe's charac- .63
teristics (sélf and others) (58*, )
32, 34, 24)
20 | - 167/1428 More fluency on successful tasks (30*) .55
5 187/218 More willingness to play prac-

‘tical jokes (17, 23)

.26
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Factor VII. (Contlgyed)

Variable ' Variable Loading
Number T/M.I. Name
30 Difference score: more incre- ' .26

ment in salivation when
stimulated over éa]ivat1on
when unstimulated (Eysenck's E-I)J'
2 20/282 More objects seen in unstruc- .25

tured drawings (16*, 22, 21, 17,
2)

This factor jdentification is not definite. It is based on

:;;;t>\zhgfgpesence of four markers for U.I. 32 with loadings over

+.20 (T49, M.I. 6a and T97, M.I. 1169 load -.23 and +.20 respectively)
and, second, the correlations of fhis factor with Factor I
(Extroversion) (+.45) and'Eysehck's E-1 (Extroversion) (+.36) and
 Cattell's QI (Exvia) (;.48). This factor’corre1ate§ positiyeiy with
fluency about acquaintancés (Factor v, f = +.40), and'it also correTates
“with Factor X which ié'marked by twd'U.I. 2 variab]es.' The identification
of this factor witth.Iwb32 is, ;herefore..a1so partly on the basis.

thaf U.1..32 is largely indicated by fluency on socially relevant

topics.26 It may be seen that Eysenck's 6ifference scorefvar1ab19 |

from the Lemon drop test is a marker for this factor, but in the

opposite direction to Eysenck's prediction.



Factor VIII.

/

r4

U.1. 28: SELF-ASSUREDNESS vs. ASTHENIA. (T)

11

Variable Variable Loading
Number  T/M.I. . Name

< _ —

7 22/147b Greater breadth of experience .43
1 and accomplishment (24, 21%)
16 19/192 ‘More considered possible for .36
.self in a given time (28, 33, -
' 31, 21, 26) |

s 1919 More considered possible for . .35
| others in a given time (28*) ‘
40 L (hirh Protension) .26

This factor is tentatively identified by the presence of two

markers, both unfortunately from the same test.'.Hoerer, the

interpretation of Self-assuredness vs. Asthenia in terms of high

psycho<physical momentum, security and self—confidence,is'quite>-

compatible with the markéf from T22 alsoc. These characteristics are

also associated with'L4'in Q-data; that is, suspiéiousnéss, Jjealousy,

paranoia, and more~gehera11y, the tendency to project inner tensions

onto outer situations. The self-assured individual is more likgiy

.

to see fault in his associates and situations than in himself.

Therefore, the association between U.I. 28 in T-data and L (Protension)v

in Q-data that was reported by}Hundléby et al. (1965) from
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previous studies is substantiated here. In fact, this cou]d be an
1nstance where two first-order factors are 1dent1f1ab]e across the
Y two doma1ns, as an except1on to the rule that first- orders in T-

data correspond to second-orders in Q-data.

Factor IX. QVI: SUBJECTIVE IDEALISM vs. DETACHED REALISM. (Q)

Variable ' o Variable o Loading
Number T/M.T. S ‘ . Name |
S ‘M (more Autia) .56
33 o B (more Inte11igence)1 - 3
45 ‘ fQ2 (moreVSelf-sufficiéncy) ‘ o :.28

Tﬁis factor is a fairly close reolication of QVI}fn.qpestfonnafrec
data, entitled "Prodiga]Asubjécfivé idéa]ism»VS.'détached realism"
- apo markeq by @f (Autia), 01+ (Rédicé]ism), aod'02+ (Se]f—sufficfency)
(Catteil 1973a,0. 187, ft {s.intérpreted'és.alsgcTUSive,imagihative and
.1deal1st1c conce ' -nd 1“19ré5t in subjectire goa1s,grathér than a
cool, pract1ca1 acceptance of/%x1st1ng rea11t1es e
. 3

Factor X is cons1dered re]at1ve1y "narrow" or test spec1f1c and

is ment1oned at the end of this section.

L ..'
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Factor XI. QVIII: GOOD UPBRINGING. (Q)

“Variable . ' ‘. VariaE}e Loading
Number ZZMSI. -~ Name
37 - ' G (more Superego Strength) .57
; 46. - Q3 (more.Strethh of the'Self; .44
~ - sentiment) | |
Pr ‘t~v_' trpulsivity N3

)

" This factor is also a fairly c]ose replication of a second- order
factor in Q- data QVIII, which Cattell (1973) has recently renamed
-"good upbr1ng1ng", rather than "superego strength vs. lack of se]f—

- sentiment". (Catte]] Eber and Tatsuoka, 1970), a name whlch read11y :
identified its 1mportant markers, G+ (Superego strength) and 03

27 Catte]] has

:(Se1f-sent1ment),1n add1t1on-to F- (DesurgenCy)
found QVIII to'be“qufte;distinct from QI, Exvia, at the second-order
;1evei, and;‘in.fact :they share only one primary; k (Surgency). He
‘has called QVIII a "behavior contro1" factor (Catte]i 1971, p. 369f)
because of its 1nf1uence on "superego va]ues and soc1a1 va]ues of the
se]f sent1ment“, resu1t1ng in "1ncreased genera] restra1nt and thus |
'reduced surgency and dominance.'

As stated in the 1ntroduct1on evwdence has recent]y shown that
U.R. 17 (Inh1b1t1on) may be the 1dent1ca1 trait to QVIII in T-data.

“ (Nardel] and Yeuda]] 1976). However, no convent10na1 u.I. 1]

markers-appear,on.the preSent factor,, St}]], it is s1gn1ficant
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that two of the four objective test variables loading over +.15 are
markers for the U.I. 17 factor found in a psychopatho1ogica1\group‘
by Wardell and Yeudall (1976), a factor that corre]ated highly wtth'
G+ and Qg*. | '

This factor substantiates Carrigan's (1960) and Adcock's (1965).
proposals that the "impulsiveness" aspect of extroversion could appear
~as a factor marked by G- and 03-. Since this factor is not correlated
."with’extroverston (Factor f from this.study) or w1th Cattell s Exvia
(QI), and only s]1ght1y with Eysenck s E-1 (r = - 15), it is quite

.c1ear that the factor js distinct from extrovers1on whether measured
n:by the EPI or the 16 PF Adcock s further view that markers for U.I.
17 wduld appeathere is supported if the cr1ter1on for a marker 1s
‘freduced from +.25 to +. 15 No objective tests appear with ‘Toadings
greater.than +.25 but two out of the four greater than +.15 are U I.
17,markérs j other‘stud1es The problem, as Cattell ‘and Klein (1975)
state, isﬂ U.I. 17 has a tendency to change in terms of marker '
Variables with different popu]at1ons. In fact one mlght expect
.'"1nh1b1t1on" te be expressed in d1fferent behav1ors depending on the
>5ub3ects and the s1tuatlon Th1s makes any 1dent1f1cat1on of U I.

17 across populat1ons rather tentat1ve unt11 the boundary conditions
~can be c]ear]y spe$1f1ed. 4 | |

Facto+ x1r7' QIII: CORTERTIA: (Q).

This factor (Factor XII, p. 111), which'dropped‘out of the 13
factor "raw score" factor analyses (replaced by a "sex" factor), is
'.1dent1f1ed w1th7£atte11 S QIII Cortert1a, in Q- -data because of the
promjnence of the pr1mary.1-, Prem51a ~ The other primaries- that

" mark QIII, M- and A-, show up with loadings below +.25.28
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Factor XII is reflected (i.e., all signs reversed) from its original

appeafance.
. ) " . ]
Variable ' Variable Loading
Number — T/M.I.  Name |
39 _ I (less Premsia) -.55%
-4 .25/321 -~ More restrained book preferences -.26

(17, 25)

In thévmost comp]ete recent statement of second-brder patterns (Cattel], ‘
19733, p. 116), I, M and A load -.73, -.47, and -.25 respect1ve1y .No
U.1T. 22 (Cortert1a) markers from obJect1ve tests appear on th1s factor
a]though it is interesting that the D1fference score on the 1emon drop
test has a 1oad1ng of +.18. S]nce th1s testis notorlously unre11ab]e,
this 1nd1cates that perhaps an important part of its re11ab1e var1ance
be attributed to a trait of cortical arousal. QIII scored from
::EN?E\PF (using the wéights in Cattell, Eber and Tatsuoka, 1970)
corre]ates + 30 w1th scores on th1s factor While ‘this is a fairly" .
'1ow corre]at1on, 1t m1ght be accounted for by the fact that the -
markers for Cortert1a'are somewhat different for males and females
v_(with E and’Llshowing up for femé]es); and therefore, the present
| factor is a closer approximat1on to QIII for males than females
Ev1dence to be cited in the next section shows a correlation of 0. 53

with QIII for m§1es and 0.02 for females.

P



Factor XII1. U.I. 16:

ASSERTIVENESS. (T)
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variable | Variabie.‘ : o Loading:
‘Number ML Name
10 447308 Faster speed”on number compari— 1'12';73
- son (16, 21%) ’ |
. 22‘ N 45/397X_y’ Total number done on‘line Tength .53
| judgment (32) | o
12 49/63,' . Number dbne on letter pTaeement | .48
L (23, 22, 32, 25) '
23 62b/737  More figures checked-in “which‘is .85
 More" (1ess’hesitanéy):(32) )
4 , v25/321: More restrained book preferehces .29
o (17, 25) S
29 . ‘Trial I: more salivation when:uné | '.28

-stimulated

Voo

‘While thfs factor would seem to be a good u. I.

" two facts make this a weak c1a1m First, var1ab1es 22 12 end 23 --

. all the U. I 32 markers -- were suggested from recent research with

the High Schoo] ObJect1ve -Analytic Battery as good ma'RE?s for U I

32. Second, this factor does not corre]ate w1th extroversion: in any

 1nstances (corre]at1dhs with Factor Iy Eysenck s E I, and Catte]] 3

. Exvia are 10, .13 and

. var1ab1es of ”soc1o or1entedness" (c f. Factor VII aboveL th1s factor .

.16 respectlve1y) Rather than 1oad1ng

32 identifigation;
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loads variables ofispeed, effectiveness .and self-assertion. It appears
that perhaps the factor 1dentification with the High SchOoI Battery. (
was incorrect, or that there is an important change in the manifesta-
tion of U.I. 32 since adolescence.»‘AIthough this factor correlates

. +.45 w1th the previously identified U.I. 32 (Factor'VIII, it also
corre]ates +.62 with Factor Il (Exuberance), and +.43 with Factor XII
(Cortertwa). Cons1der1ng all 10ad1ngs over +.15, three markers for
u.I. I6 exist in the pattern for~Fact0r XIII.

_ . Factors Iv, V, and X are considered relatively " narrow“-or even
"test. doublet" factors Factor IV is a resu]t of the high correlat1on
between variables from T13, poss1b1y 1nd1cat1ng the degree of quency

_ about onese]f Factor vV is marked by var1ab1es ?:;;7?33;%E0551b1y

| 1nd1cat1ng the degree of quency about acqua1ntances Factor-X is
marked by‘var1ab1es spec1f1c to T20 1nd1cat1ng the degree of quency

- on unstructured drawings. These factors. are given beIow w1th thetr

reIat1onsh1ps to the factors ment1oned above

Factor 1V, T13: TEST DOUBLET (Fluency about oneself).

vVariable - . o "7 variable - Loading
. Numberv""ﬂq/M,I.‘ o . Name
6 13/30 ' More cr1t1cism of. seIf re]at1ve Y[ A

o - to others (19*)
"ffzj o 13/3]5‘_ ‘More fluency about own Vs, other . 761
'4_ . ,7 people S character1st1cs (28 |

32*, 16)
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Two high and related 1%:dings distinctly greater than other 1oadihg§

make this factor appear to be.a test doublet.

‘Factor V. T64: TEST DOUBLET (Fluency about acquaintances)

Variable , / - Varijable o ‘Loading

Number T/M.1. B Name

8 64/472°  More acquaintances relative ;}7/
| | ‘to friends (19*, 26) '

13, - 64/474 Moreﬁacquéintances recalled. , .67
(26; 22):..}_.4 ‘ v o

  For the_same_redson,'thiﬁifaCtof.mayvbefpre$umed=t§ bé_a_"SQoTTeﬁ
bspecificf (Catte]]:ettal.? 1971)1mé65uke'bf‘f]uénty‘about_othérs and;
- as such, it éorﬁe]étes wjth'U}I;.32 (Fa¢tor.V1I, f.= .40):. |

Factor X. T20: .TEST DOUBLET (Fluency on unstructured drawings).

. Variable. . Varfable ©Loading

Number M1 x _ ,:Ngme‘,"

3 20/33§  | Nuﬁbér'of:threaténihg bbjéétﬁ( o ,57" e
| | - seen'(i7*; 32} o | ' | ' |
2 1'_; kv£0/282 - Number of.dbjects_Seeniin.qﬁ;“ ::f 1 l'4$'t,L 
o stfdéturéd.araQings‘(i5*;'22; 31 '
17, 32) R




119

This factor, ]1ke Factor v, appears to be test spec1f1c at - the
outset. Like Factor V above, s1nce th1s factor correlates w1th
Factor VII (+.42) it is also 1nterpreted as a particular measure of

“externally- or1ented f]uency relevant to U.I. 32.

The three factors 1so1ated as test doub]ets are expected to drop

out as factors in the h1gher-order ana]yses to be reported below.

'Intercorrelat1ons of Factors and Five H1gher order Factor Variables

Table XV (see fo]]ow1nq page) gives the matrices of corre1a-'
tions between the factors resulting from this study and the h1gher-
rder tra1ts (Eysenck s E- I, and Catte]1 s QI, QIl, QIII, and QIV)
These matr1ces are presented for both sexes combined and separate]y
::The matrix of primary factor correlat1ons, L, in Append1x D, is :1
expanded to include the corre]at1on of these factors ‘with the higher-.~
order factor var1ab1es N _V -

Factor 1 (Extrovers1on) is very h1gh]y and con;lstent1y corrdlated
w1th Eysenck s E-1 and Catte11 S QI (Exv1a) corre]at1ons are _82 and
. 85 respect1ve1y Extrovers1on is a]so cons1stent1y corre]ated w1th
'1ow anxiety for both sexes (QII ), and h1gh cortert1a for fema]es -
(Qr11+). ' | -

Factor«II (Exuberance) has no s1gn1f1cant corre]ate among the B
hlgher order factor var1ab1es

Factaor IIL. (Anx1ety) is corre]ated + 95 w1th Catte]] s QI
_(Anxiety)f-LAnxiety.is also consistently correlated w1th introversion
'fand lTow independence for majes (QiV-). - - |
.Factor IV (F]uency about Qnese1f) has no consistent corre1ate

among the higher-order factor variables. oo T S
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Factor V (Fluency abd%t Acquaintances) is somewhat cbrre]ated with
extroversion, particularly for males.
Factor VI (Independence) is highly correlated with Cattell's QIV o
(Indepéndence) (.76). In addition, it is quite highly correlated with
E-1 (.55) and QI; (.53). It is also correlated with QIII (Cortertia)
for females (.71): | . |
.~Factor VII (U.I._BZ;. Exvia), as already reported, correlates -
+.35 and +.47 with E-I aﬁd QI respectivé]y. Other corre]ations are
Tow.
Factbf VIII (Speed and Breadth of Experience) correlates somewhat
with QIV (Independence). Other.ﬁofreﬁations are low: speed anQ'.
bfeadth‘of experiencé‘corrélates with extroversion for males. .
Factor IX (Idea]fsm) correlates with QIV (Independence) 0.50,\\/ )
as has been mentidned previously. Other corre]athns are Iow, although
there is a tendency for female introverts to be more "ideaiistic" or,
at 1easf, finterna11y adtonomous“ in thdught,}as opposed to being |
.concérned with outer praCticaI'mafters (as‘Cattell puts it, a "Martha"
rather than. a IF'Mav'y"). |
Factbr X (Fluency on Unstructured Drawings) has relatively small
correlations with both ektroversioh factors (E-I and QI). -

- Factor XI (Godd Upbringihg) has a more complex pattern of .

corre1;f10ns. Although'these-corie]ations are low, it apbears that

good upbringing is associated with.introversion as‘meésured by‘Eysénck?s
E-I. If Factor XI is jdentifiable with U.1. 17 (General Inhibition),
then -this fits with Eysenck's theory that introverts are more.inhi-.-

\ e i _
bited (and less fé;;ﬂsive) behaviorally. On the other hand, good

-
r
-
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upbringing 1s somewhat correlated with extroversion (CatteI]‘s eXVia)
for females only. Aga1n;/;£\§£e factor 1is identifiable with U. 1,17,
this means that female extrove ts are $omewhat more inhibited -- and
, less jmpulsive -~ than 1ntroverts (in d1rect contrast to Eysenck).
S1nce fem%Ie extroverts are genera]ly high on Cortertia, one explanation
couId be\tfat female extroverts, being relatively alert, realistic, and
thought or ented, develop character15t1cs of "good moré] upbr1’ng1n§;'.l (G+,
«;Q§+) that inhibit impulsive, quctuant behavior. There is no co{responding
relationship between inhibition, cortertia, and extrovers1on for males.
Factor XII (Cortertia) is correlated with QIII.(Cortert1a) for
ho]es (r = .53), but not for females (r = 102). As prev1ous]y stated,

" since the )dent1f1cat1on of QIII is somewhat d1fferent between sexes,

Factor XII is clearly biased towards the markers for males. Corre-

ations with other h1gher¢order variables are low, and will be'ignored

tor XIII (Assert1veness) does not correlate significantly, or in
- a consisteny fashion, with any h1gher order factor variables.

r Factor Analyses

ev1ous]y mentioned, the Schm1d Leiman and HendricksOn;NhIte _
hierarc ica1 squt1ons were ca]culated from the 49 original data
variables. S1nce ‘the former procedure jnitially involves finding .

factors 4 rotat1ng them with respect to the factors at the next

1 wer IeveI rather than a]ways with respect to the original data
k r1ab1es, it is comparable to the Cattell- Hh1te h1erarch1ca1 proce--
ure before the factors at each order are then orthogona11zed with

espect to the factors at other 1evels. This Cattell- Nh1te analys1s.
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‘and the Hendrickson-White and Séhmid-Leiman éna]yses are given for |
comparative purposes‘in Appéndix.D. . ' |

The Cattell-White andeendriCksoﬁfwhite firét;order solutfons codld.
be visually compared to the solution Eepoffed'abbve; (Extant hierar- |
- chical computer programs did not allow factor score ca1cu1§tions sb
the factors were not directly compared by qokre]gting them W1th,those
reported above,) In both cases, most first-order factors»wére readi}y
cbmparab]e with the above factors, a1though these analyses uéed tHe
Conmbn Factor (principal axes)}and Cqmponent'(princ{pal components)
Models respectively (rather than the Imagé Model), and Varimax fo]jowed
| by Promax rofations (rather than Harris-Kaiser transformétiohs).
From earlier comparisons of'theSe modeis (see chapter five and fn}_30), 
i;'is possib]e to state that the empirica]ldifferences'ﬁhat)do appear
must be 1arge1y'a result of‘differences in transformations rather than
factof extracﬁibn policies. fhis supports the vigw that careful
_transfdrmations are‘required in order to eSféb]ish factor invariance.
~ One factok in particular was not identified at the first-order, Facfoﬁ X
XI (QVIII, Good Upbrihging) and it .appears that Factor VIII {U. I. 28,
Se]f-assurédness) split in}o,two factorsvto'také its p]ate'inrboth'
nsolutions. | | | |

- The first-order factors weré_tentatively'identified as follows: -

Fi'nai Solution”  Hendrickson-White Cattell-White
1. QI: Exvia u.I. 21: Exuberance QI: Exvia
2. U.I. 21: Exuberance Ql: Exvia. - - U.I. 21: - Exu-
- | | ' berance

3. QII: -Anxiety - QII: Anxiety . : QII: Anxiety
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Final Solution Hendrickson-White Cattell-White -
4. ?]uency‘about dﬁe;e]f ‘ QIv: indéR?ndencé »Flﬁency about
| | o others
5. Fluenty about others Fluency abdut oneself | QIV: Independence
6. QIV: Indépehdencé | Fhency about others Fluency about
-oneself ‘
7. UL 32 Exvia U3 Evia 0 UL 3 Eavia
8. U.I. 28: Self- Fluency on drawings . QVI: Idealism
assuredness . v |
9. QVI: Idealism -~ U.I. 28: Self- . Fluency on drawings
| ' | " assuredness v | . |
10, Fluency on~dfawings] " QVI:_ Idea1i§m_' c - U.JI. 28: Self-
-': A : “l A ‘ . ,." _ assuredhess
1. QVITI: Good up- Qifl; _Cdrtertiaa o ~ QIII: Cbrtertia
o br1ng1ng | | o o . -
2. QIIl: Cortertia ~;U.1.v23:_”se1f-v'- TR B} setf-
| o . 'assuredness g ~ assuredness
3. UL 16: Assertive- .. 16: Assertive- - U.I. 16 Asser-
. . ness R © ness o 11¥eness

Five secohd ordekffattors énd twd‘thfrd-ofder’factors were eX~

'tracted for both h1erarch1ca1 so]utuons, us1ng the Kaiser‘Guttman rule

;. for the number of factors app11ed to the resu]tant e1genva1ues in

_'each so]ut1on, These factors were rotated to apprOximate simple
structure with respect to the next. lower-order factors in the Cattell-
Ewhite procedure, and_with_respect to the'oridinal data yariaﬁﬁes in

the_Hendrickson-White procedure.
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In the Hendrickson-hhite procedure,vthe factors could be inter-
preted from the loadings of the original data Variahles in the final
Promax rotation. Some of these factors could be te't’at'ive]j/ ident-'if‘ied
with those reviewed by Cattell (1975) as invariant.thirdforder factors
in Q-data (see Appendix D for 1oadjngs):’ | | L
Secondsorder factors: ‘ ‘ ' : - N
1. Extrorerston:. three U.I. 32,(exv1a);markers (variables 2;.10;
24) and four.QI (exvia)‘markers (A+, E+, F+ H+) ‘ |
'_.2.. Efficient responsiVeness (Catte11's‘Qy). comblnes markers f
for QITI (cortert1a) and U.I. 16‘(assertiveness). ‘:
3. Adjustment {Cattell's: QB, "favored status") combinesi
| markers for QII (1ow anx1ety) and QVI (1dea11sm) ‘
4, 'Good upbr1ng1ng reappearance of lower order factor for
QvIll, w1th G+, Q3+, and 1mpuls1v1ty markgrs
‘§.<‘Un1nterpreted. ’ ' '
Third-order factors: 5 .
':a. “Social fnhjbition: similar to.secondéorder factor 1 above
| 8. Genera1 inhibition:' four markers for QVIII good upbr1nging,.
v and three markers for U. I 17 (1nh1b1t1on)
In the Catte]l wh1te procedure the factors cou]d on]y be 1nter-~
preted 1n terms of the 1oad1ngs of the factors at the 1ower-order
(see Appendtx D) S1nce these factors are only approx1mations to _
those reported ear1ier these results will only be' ment1oned brlef1y
(Factors have been ref]gcted where necessary ) ‘
Second- order factors - - _
]. Eff1c1ent respons1veness (Catte]T s Qy) Cortert1a (QIII)
1oads 41, 02 - Exuberance (U I 21) 10ad1ng +, 45, 1s a |

p0551b1e match 1n Tddata (c f Factor 2 abpve)
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";2. Assert1veness (U I. 16) 10ads 40‘96, Independence (QIV) loading
'h+ 88, poss1b1y matches with u.I. 16_in~T—data,_rather than with "
u.1. 19 (Independence), as usual]y hvpothesized' |
3. AdJustment w1th Tow anx1ety and high. self—assurance (U.I. 28)
| (c.f. Factor 3 above) ‘ '
4s' Un1nterpreted (c.f. Factor 5 above) o
'S.. Eitroversjon,vIOading QI‘(exv1a),+0;98'and u.l. 32‘(exvta) +0.29
- (e f. Factor ]'above)}'A R » ‘
AThlrd order factors ’ | ‘
- ,a.,glnh1bit1on (Catte]l S Qa) 1oad1ng a]] second order factors except
, Factor 3. ' o
ts.‘tAdJustment .
For the purpose of the present study, these so]ut1ons agree on the
convergence of u.I. 32 (exv1a) and QI (exvia) from T and Q—data, respec-
'; t1ve1y They a]so agree on the, 1nvar1ance of four th1rd-order factors |
from Q-data previous]y outllned by Catte]l (1975) and des1gnated Qd, QB,
'.Qy and QG Although “good upbringing“ d1d ‘not appear as a flrst—order B

| -~factor 1n ewther so]utlon, 1t cou]d be detected at ‘the sec'nd—order through

the progect1ons of tﬁe or1glna1 data var1ab]es on second rder factors in

the Hendr1ckson-Nh1te solution. fﬁ is’ noticeable that o ectlve test

gmarkers for u.1. 17, 1nh1b1t1on. 1oaded gh this factor
Nhen the factors at each level are orthogpna11zed w'th respect to - e
factors at the 1ower levels to produce a Schmﬁd-Lelman so]utlon, the

. resu]ts (Append1x D) show' the 1oad1ngs of the varlables on the 1ower— o

"7order factors to be generally smaller than on the h1gher -order factors

Stll] the first- order factors resemb]e those from ‘the Catte]] Nhite_

: so]utwon reported above.
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Third-order factors (Schmid-Leiman):
a. Inhibition (Cattell's Qa)
8. Unjnterpreted résidual

Second-order factors:

1. Efficient responsiveness (Catfell's Qy)'
QVIIL: Gdod”upbrihging

, Unlnterpreted re51dua1

o W ~n

. Un1nterpreted s1ng]et '
.'5{"Extrovers1on

~First-order factors:" S

L QI Exvia |
; LIJ. U.I,iZl:. Exubefance' '
'IiIdffqu: Aniiety
RUA Fluency about others o
V. QIV: Independence o
VI.  Fluency about. oneself
VII. U.I. 32: Exvia
VIII. QVI: Idealism
IX. F]uency on draw1ngs _ _
A..X;; Doub]et ( .1, 28 Se]f assuredness’):A
1 xI;f QIII: . CortertIa o o
'XIi. Doub]et_(U,I. Se]f—assuredness?) ;N o

XIII. .Residual;(U.IL 6:v Assert1veness?) :

Most notlceable is the fact that almost all factors strong]y resemb]e
those found in the\correspondlng Cattelleuh1te ana]ysis with:the except1on’
that QVIII good upbrlnglng, reappears at the second—order as: 1t did in:

~ the Hendr1ckson-wh1te so]utlon Th1rd-ordernjactor a loads F+ and H+
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along with six U.I. 32 markers. Second-orgder Factor § also loads F+
and K+, along with Exvia primaries, A+, Q,-, and two U,I. 32 markers.
First-order Factor I, with F+ and W+ as markers, is fdentified with
Factor 1 in the original factor analysis and the Cattell-white_approxi-
mation. Therefore. the Schmid-Leiman results appear to indicate that
the third order 1nhib1tion factor is a major influence on obJective
‘test variables in the present study, while the lower-order extroversion
~ factors show higher loadings with questionnaire markers for exvia-invia.
" This accords with Cattell s view (see Chapter two) that factors based on
' 'quest1onna1res are . generd@ly at a lower stratum than those based on
‘_ obJective tests because of the relative sampling spec1ficity of the
'former, particularly w1th respect to social bé‘pv1or As a result;
: first- order obJect1Ve test factors such as U.I. 32 and second- order
| questionnaire factors such as: QI often appear as "refraction factors
(Cattell, l96l) in a cross—media factor study. 29
| The three hierarchical solutions mentioned above are based oh first-
-order solutions which are somewhat different from the final solution
,reported previously. Therefore while the results are useful and comparable
'1n certain respects; ‘they are not precise higher-order analyses from the

"present,results,' In particular, they omit first-order Factor XI (Good a

‘upbringing) from the final solution although this factor did reappear

" ‘_'at the second order. in both the Hendrickson-white and Schmid-Leiman results.

Therefore, hierarchical solutions were also initiated from the final

first- order solution. rather than the original data variables As a result, :

. ifthe second order Hendrickson-Hhite and Cattell—white solutions are

lmost exactly alike

Briefly, they show the following structure

TS
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Second-order factors'(Hendricksoh¥wh1te loadings’are.given with

Cattell-White Toadings in'parenthéSes):

Factor 1: Extroversion

Factor I. Extfoversion.(QI) - .94 ,'(.94)
©IIL Anxiety (QII) . .51 (-.47)
R Fluency about otﬁerﬁ. | | » .46- (.33)
V1. _Independence Q) S (.72)

VII. Exvia (U.I. 32) . .63 (.53) "

IX. Idealism (QVI) a1 (.28)
X. Fluency on drawings | .43 (. 30)

XII. Cortertia (QIII) - ~41 (-.33)

Facfor 2: Efffcient.responsiveneﬁs (Cattell's Qy)

Factor II. 'Exuberance (U.I. 21) .78 (.68)
- VII. Exvia (utl.’sé) o (.40)
X. Fluency on drawings .31 (.27)
XI1. Cortertia L (56)
| _:_ XI11. Aﬁsertiveness (U;I..Tﬁsy‘a\ - .88 (.97)
“Factor 3: Emancipétion.(Cattell's,Qa)_ - 4.'_ :
. Factor III. Apxiety (QI1) =43 (-.42)
- VI. -:s;epeﬁdence (le)‘i ~ -.56 (-.46)
XI.. Good upbkjnging (QuIrr) .93 (.84)
,ﬁgfactof 4: Adesiment (Caftell's_QB,;“favored status") |
o Fac;dr I1I. Anxiety (QII) I - § (-.37)'
W rv."Fiuengy about self .76 (.30)

0 ©IX. Idealism - .86 (.76)
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.~ Factor 5: Uninterpreted

Factor IV. Fluency about self ' :.' .38 (.62)
VIII. Self-assuredness (U.I. 28) .79 ' (.28)

IX. Idealism (QvI) - .30 (.27) |

XII. Cortertia (QIII) ] RS 7 22).

It can be’ seen th;:‘thESe factors are very sim1lar to those \
previously found in the second-order Hendr1ckson-Nh1te analysis from
-the or1g1na1 data var1ab1es\ They are also similar to the ear]ier
Cattell Hhite ana1y51s, except that the latter obv1ous1y omits Factor 3.

. At the th1rd order, the two factors from the' Hendrickson—white -

~ solution are shown with the proaectjons of the fwrst-order factors.

Third-order factors;(Hend(igkson-white):

Factor a: * Social inhibition

Factor 1. Extroversion (QI) h S :.»4.44
‘ 1 Anxdety (QUD) R I
V. .F]uency aboutfself | c‘} nv 1;53'
V. ‘Fluency about others;- - | -.41
VII, Exvia (U.I.32) . -.34 |
1x._"ideaiism @i -.38
‘XI. Good upbringing (OVIiI) _' -.50,f'

~ Factor g: General inhibition

A 4Factor I1. Exuberance (U.I;vZT) . -.70
| 1. Anxiﬁé& (Qu) 50
vVI,!vIndependence»(QiV) S ;.42/A
CUVIL Exvia (UL 32) . .45
X Fluency on drawings I -.61
XI. Good upbrtng1ng (QVIII) . .78 | .
I Cortertia (QIII) o .32

. - )
XI1I. Assertiveness (U.I. 16) =~ -.47
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“In the Cattell Nh1te solution, three factors are given with the

progect1ons of the second-order factors

d

Th1rd order factors (Cattell—thte)

» Factor a: Soc1al inhibition

Factor 1. Extroversion ' ., -.57
| 2. Efficient responsiveness A7 ’ * |
‘4. Adjustment -, =59

‘ Factor,B:‘:General inhibition
Factor 3. Good opbringino_or' ;
| . inhibition .90
.Factor v: Uninterpreted |
Factor 5. Uninterpreted | .86
When the factors at each. level are orthogona11zed with respect to
those at Tower ]eve]s,rthe resultant Schm1d4felman solution closely re-
f.sembles the orevious]y reported Cettellewhite and'Hendr1cksonfwh1te
‘solutions. ,'> - FE N o

. Third-order factors (Schmid-Leinan):

Factor a: Social i hibition

g

" Factor 1. itroversion (QI) B
"II. xuberance (Uu.I. 21) -.34
CIII. Ankiety (QII) 39
YV.t'Floency about others. | -;31”
;'VI.' Independence (QIv) oy
VI Exvia (U.I. 32) - -2
VIII. Self-assuredness (U.I. 28) -.35

XIII. Assertiveness (U.I. 16) -.42



Factor. B: Geﬁera]_inhipitibhi |
Féctor II..'Exuberance (U.I. 21)
III. Anxiety (QII)
.VI. ‘Independence (QIV) -

XI. Good upbringing (QVIIT)

Factor y: Uninterpreted
Factor IV. Fluency about self _'
XII. Cortertia (QIIT)

Second-order factors:

Factor 1: Extroversion
' Factor.I. ExthovérSibn (QI)

11, * Anxiety (QI1)

U VII.  Exvia (u. 1. 32)'

vI. Indépendehce @v) -

.36
70

=30
-.42

46

.30

74
.':‘f;37

.56

4z

- Factor 2: Efficient Responslveness (Catte]] s

Factor II Exuberance (U,I. 21)
VII. Exvia (U.1.32)
\11. Cortertia (QI11)
XI11. Assertiveness (U:I. 16)

Factor 3: Emancipation (Cattell's Qs)

Factor XI. Godd’upbringing (DVIII)
Factorf 4: AdJustment (Catte]I s QB8, “"favored status“)

Factor III Anx1ety (QII)
- IX Idea]ism (QVI)
Factor 5: Un1nterpreted

Factor IV. Fluency about‘se]f .

.57
.34

Qv)

47

82

.38

-.30
.61

.31

LR
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Aéain, the results from thmid-Leiman orthogonak}zation do not appear
to greatly improve upon other findings. | '
In summary, the hierarchical solut1ons from 49 var1ab]es approxi- .
A:mated the 13 factor f1rst-order structure previous]y reported except
Factor XI, ‘good upbringlng, was not repllcated at the first-order. The -

h1gher-order structures are summarized below:

Second-order faetors: C g | .
HendricksonzWhite - Catteif-white:
RE Extroversion . -+ 1.  Qy, Responsiveness
27.'QY; Respopsiveness | ";,2. ‘Uninterpreteﬁ" .
3. 08, Adjustment | 3. Q8, Adjustment
4.' QVIII Good upbrlng1ng“‘ T N 'Uhihterpreted~:
5. Un1nterpreted | 5. Extroversion
vTh1rd-order factors:
o Social inh1b1t10n : . a. Qa, Inhibitioh _
B.. General 1nh1b1t1on ' o B. AdJustment

The Schm1d Le1man ana]ys1s resembled the Catte]l-wh1te find1ngs,ﬁ

except that QVIII good upbr1ng ng, regppeared as in the Hendrickson- :

Nh1te~resu1ts A fourth-order factor appeared. in the Hendr1ckson—Nh1te

| ana]ys1s,,loadlng three u. I 17 markers, four U I 32 markers, the D1f-

~ ference score from the lemon—drop test, and Impu151v1ty (see Appendlx

'D). Therefore, this factor may be quite similar to Cattell's Qa, Inhtbi,

tlon which is also found at the third-ordgg in the correSpondlng Cattel]-

wh1te and Schmid Le1man ana]yses ' |
The - h1erarch1ca1 solutlons from the ‘original 13 Image factors

resu]ted in the fOIIOW1ng h1gher-order factors.
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Second order factors

f Hendrickson Nhite Cattell-whlte and Schmtd Le1man

1. .Extroverslon
2. Qy,“Responsiveness

3. Q8, Emancipation

Q8, Adjustment o ~
5. Uninterpreted
Third-order factors: !
© Hendrickson-White Cattell-White ~ Schmid-Leiman
a. Social 1nh1b1tlon " a. Social inhibition - a.  Social inhibition

8. General inhibition B. General inhibition 8. General inhibition

Yo Un1nterpreted : Y."Uninterpretedv

The third—order social and general 1nh1b1t1on factors correlated

" +.45 and +.20 in the Hendr1ckson-Nh1te and Cattell—wh1te analyses re- e
.spect1vely The resultant fOurth-order factor in the Hendrickson—

- White analyses loaded extrovers1on (Ql and U. I. 32), 1ndependence (QIV),
'1deal1sm (qvl), and good upbringing, (QVIII), mak1ng it a clear repl1ca-
tion of Cattell's Qa, Inh1b1tlon (see Append1x D) Fourth-onder factors
were not generated by the. Cattell “White analysls | ‘

_ The h1gher order "adJustment" factor largely marked by QII1,
.anx1ety. }sdsim1lar to Cattell's @8, "favored status“ In snoport of
Carrfgan s (lﬂ%ﬁ) hypothes1s, extrovers1on (i.e., her “soc1al extrover-
ns1onﬁi and low social 1nh1b1t1on are . pos1t1vely associated wlth adJustment,_
“while pooﬁyopbring1ng (i.e., her “lack of self control") and Tow general

1nh1b1t1on are negat1vely associated w1th adjustment -5{ .



CHAPTER SEVEN
DISC/USSION '
The functional unity of extroversion is"substantiated in the pre- .
sent study, both in Q and T- data. In Q-data extroversion emerges as
a repiicable source trait at the second-order 1evei with the tradi-
tional primary markers such as A+ (Affectothymia) Q2 (Group orien-
tation). and particularly F+ (Surgency) and H+ (Adventurousness) In.
T-data extroversion emerges in a less well defined manner, through
obJective test measures of externally or socially-oriented fiuency
and "other directedness While extroversion emerged as two distin-
quishable factors in each domain, the factors themselves converged at
| the-h)gher order Therefore, 1t is p0551bie to conceive of these
1ouer-order factors as "refraction factors“ (Catteli 1961), that .
‘ .is, factors representing the same source trait. but appearing as '
~-separate factors at the 1ower order because they are - "refractions" v
of that sane functionai unity through the assessment dev1ces of two
distinct media. This is ‘the 1nterpretation of factors I and: VII in
the present study, ‘and 1t is further substantiated by each higher-
order factor ana1y51s The first factor to appear at the first- orderv
in both the Catteii -White and Schmid- Leiman soiutions and the
second factor to appear at the first order.in thevHendrickson-_
White solution (closely resembling the first~factor at the‘second- .
order) is marked by exvia primaries F and H and about five objective
. test markers for U.I. 32 (exVia) When the Cattel] -White and Hen- 4'.
g drickson-uhite solutions are app]ied to the first-order factors from
the present study, factor I. (QI, xvia) and factor VII (u.1. 32, exvia)
load'together on a single higher-order factor. Al three hierarchical

135



" . the markers from those in previous studies.
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. analyses support the contdqtion that eﬁtroversion is best.conceived
of as a second-order factor iN\ Q-data and first-order factor in T- |
data; i. e., a first-order factpr in the present study.

Most of the other first order factors in the present study are
c]ear rep11cat1ons of factbrs previously estab11shed in second-
order analyses of th 6 PF pr1mar1es and f1rst-order analyses of
objective't For example,AHorn s ‘carefully rotated second-
order factors from-the 16 PF are clearly replicated in the present
study: protected emotional sensitivity (I) is the major marker
for Pathemia vs. Cortertia. radical independent attitudes.(Q])
coupled with dominance (E) mark'Independence, and 1ow self
sufficiency {Qz')vand high autism (M) mark Idealism. While
Independence'and Idea1ism share markers. tney are clearly distinct
factors in Horn S careful rotations and in the present study

| In_T-data, factors,U.I. 16 (assert1veness), U.I 21 (exuberance),
- U.1. 28 (se1f-assuredness), and U.I. 32 (exvia) are_1dent1f1ed in
the present study, although in some cases there are differences in

30 In particular, the

| Eoncept of extroversion may have certain eomplicating features”
accord1ng to the present resu]ts  First, it may change in terms of
T- data markers from adolescence through adulthood. If the factor

’ 1dent1f1cat1on of u.r. 32 in the present study is accurate, 1t may
| “be that, at younger ages. u.I. 32 is marked by var1ab]es that measure

"quickness;:energy, andrassert1vene§s (u.1. 16) in adulthood. °

v
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, | 137

Second a number of sources a‘ n the present results show a clear
sex difference in the 1nterre1at1onsh1ps of extroversion w1th other
traits. If ear11er deve1opmenta1 research on these other traits
‘can be ass1mu1ated with these results, th1s indicates that the
~patural h1story of extrovers1on may be more dependent on ear]1er
. constftutidnal influences in females,iand deVe]opmental experiences
in males. In general, cortertia is correlated with extroversion
(and independence) fpr females, uhi1e independence a1one is
correlated wi th extroversion for majes Extrapolating, it is
p0551b1e to suggest that mental alertness, practicality and rea11st1c,
' eff1c1ent thinking are natural precursors of independence and
extrovers1on in females, wh11e social exper1ences and encouragements
are more 1mportant precursors. of 1ndependence and extrovers1on in
d’males. This point of v1ew is acknowledged in Cattell's ' sp1ra1
interaction“.theory'of extroversion,'in which primary traits,
/ canbinfng.COnstitutiona1-and environmenta]_inf1uenees; 1nteract under
social molding pressures to produce a higher-order trait that .
acts as a functional unity;itself; namely, extroversion. It ts “
further suggested here that the.constitutionai influences are more
important in this process for'females than for ma1es.' inufact,
there is' some evfdence to believe that constitutionally-oriented
measures, such as Eysenck's 1emon~drop test,‘insofar as they are‘
effective at all. are better measures of the second-order extro- -
| 31 - |
There are other findings in the present study ‘which show |

extrovers1on to be d1st1nct from other factors, for both sexes.

Y
-
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.In part1cu1ar extrovers1on 1s c]early distinct from another higher~
order factor, a rep11cat1on of Cattell's QVIII, “Good upbr1nging
wh1ch may be 1dent1f1able with U I. 17 Inh1b1tion. from T data ‘The,
j,1ower order markers of G Q3 and F clear]y show that' th1s factor “
is a rep11cat1on of the factor Carrigan (1960) labe11ed "Lack of self
ercontrol" in her review of the "two dimensions" of extrovers1on "In
.- fact, from the present f1ndings, thls factor is not an aspect of
. extrovers1on at all, wh11e the factor that Carr1gan (1960) and others
"have var1ously ca]led "Soc1a1 extrovers1on".or "Soc1ab111ty" is
' typ1ca11y a rep11cat1on of extroversion 1tse1t as measured by both
.Eysenck and Catte11 (e.q., Seil§ et al., 1970. 1971; Eysenck and
Eysenck, 1969 Howarth and Browne 1971a. 1972 Browne 1971).

As the factor appears in- the present study, 1nh1b1t1on (or
"good upbr1ng1ng") is indicated by h1gher superego strength (G+). .
more self- -sufficiency (Q3+), and less surgency (F ). The oppos1te
end of the dimension is assoc1ated with lack of se]f control or
' 1mpuls1y1ty from EPI. Thus, it s s11ght1y corre]ated with extro-
_version from’Eysenck's EPI but it is 1nterest1ng to note that it is
slightly. corre1ated in the oppos1te d1rect1on w1th exv1a from
‘.Catte11'§ 16 PF for fema]es One c0u1d suggest that some exv1ant
\males may actua]]y be less impulsive and more 1nh1b1ted (1 e., h1gher
su erego strength, more se]f suff1c1ency) than 1nv1ant fema]es, and

the contrary f1nd1ngs with the EPI may be 1arge1y a result of

the extroversion scale shar1ng 1tems w1th the 1mpu1s1v1ty scale
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Accord1ng to the present results, extrovers1on 1s also clearly

d1st1ngu1shed as a factor from Cortertwa (QIII) and Independence (QIV)

- in Q-data, and Assertiveness (U L. 16) Exuberance {u.1. 21). and -

o less gul\t proneness - )

\fa‘Self- ssuredness (U I. 28). in T- data.,
” Carrigan S (1960) suggestion that adjustment would be re1ated
hpos1t1ve1y to “Soc1a1 extroversion" and negattvely tb "Lack of self
ntro1“ s substant1ated 1n the hierarchical ana1yses reported above
.'In add1t1on. extrOVerts were less anx1ous (QII, r-'- 40) and less
.vneurotwc (N, re= - 25) than 1ntroverts Impu1s1ve.ind1v1duals on )}
the other hand were ‘somewhat. more neurotic '(r“" +. 23). and more ”
| _anxtous (r*" ¥, 24) 32 Ine re]at1onsh1p of anx1ety~and neuroticism 3
to extrover51on 1& more sugn1f1cant for Catte11 s qQl (exvia) than “
Eysenck s E-L measure. Th1s accords w1th prev1ous findings with :
vboth measures 0f a]l the anx1ety primar1es, those most h1gh1y ‘
:f:corre1ated w1th extroversmon appear to ‘be h1gher ego strength (C+) and"
In 1ntroductory remarks. the di]emma was posed that Eysenck and
Cattell had quite different theoret1ca1 perspect1ves on the nature
: and functwonvng of extrovers1on. wh11e design1ng operat1ona11zations
that were qu1te s1m11ar emp1r1ca11y, both empha51z1ng soc1a1
orientat1on or ‘'what Jung cons1dered an "external]y oriented" '
att1tude (Murray s terms "extracept1on - 1ntracept1on may
be the most adequate descriptions.) While Cattd1 has been very
.-expllefw::’:1s theoret1ca1 1dent1ficatlon w1th ‘Jung and Murray
7(e g., Cattell's adopt1on of the term exv1a or "outer-11v1ng“). -

: Eysenck has developed the concept of extrovers1o# along dtfferent N :n

N ' . - . - .
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lines, particularly emphasizing traditional American learningitheory]v*

and'Pavlovian physio]ogical work (e 9., Gray 1967, 1970).
The present results concur with ear11er f1nd1ngs by Hund]eby <\

" and Connog (1968) that the questionna1re measures of extroversion i'

deve]oped by Eysenck and Cattell are fair]y h1gh1y corre]ated

5of'their7re1atfonships'to other factors.from,the present.study.

although the corre]at1on appears to be higher for ma1es than

.fema]es;(Hund]eby and Connor used a male samp]e). Table XVI

'(pp._141-142)-presents a compartson,of the constructs in terms’

First,'it;js clear .that the pattern of re]ationships is

quite similar for'the two constructs However there is a

: "\
vtendency for Eysenck S E [ to be more hlghly corre]ated w1th

ContertIa (Factor XI1 and Cattel] s QIII) and Good upbr1ngIng

‘(Factor XI and Cattel] s QVIII) On the other hand the obJect1ve

“test factor U I 32 (Factor VII exv1a) corre]ates more h1gh1y

'.wwth Catte1] s QI exv1a.» Accord!hg to Catte11 3 (1975) v1ew, th1s

- c]early supports the contentlon that Eysenck S extrovers1on scale -

_1s actually a. second-order construct but “"because of the short- ‘

o

eut taken by omrtt1ng pr1mar1es [1s] not as factor true as is

necessary ne In oontrast Barton and Catte]l (1975) have recently

. produced a measure of extrovers1on and other secondar1es (the :

-

Central Tra1t State Klt) wh1ch provides direct scores for these L _,:

1'secondar1es based on the1r relatlonshIp to pr1mary factors

whwle Eysenck S quest1onna1re measure-of extroversion may’

' ,1n0t be as "factor true" as Cattel] s in terms of Catte]] s other f1rst _

' and second order factors here, 1t is possible that Eysenck' s
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. TABLE XVI |
Relation to Eysénck's E-1-and-Ga3MR11's QI to the Factors in this Study.a

Factor I E-1 | ‘v’_“ QI

(ExtroYers1on)h (Extroversfon) ~‘(Exvia)

1.‘ Anxiety

" a. Factor I1I: - Anxiety (QII) -.46b 276 -.3%b

44 -.22 -4

.48b

| 32c . -2%
b. Cattell's QII: Anxiety ~ -.38b - =22 - -.25b
o .36 =6 . -.2%

* S . X 2 20

2. Corterfia _ \_ - = |
a. :?actbr XII: Cortertia a .28b'1 .'_' 1% _ - ”52]§"

- (Qrin) - | - ma, - ’:: B R
P R | .36b:4 o :'ﬁ;éoc,*-'-'. e

b Cattell's QuIL: ,portértia_’ 77 SRR [ .36
o o 2 s 22

B ..56b. s .53
3;vandependehcé o U ) | L -
a. '?actbr VIE“Inﬁepeﬁdence .SSb; | PR ;Sgb'”: ,*;53b !
| . 5% . .5 - ~60b

: STh - .57b. "i{j=;47b
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~-TABLE XVI (Continued)

Factor I‘ E-1 ' QI

(Extroversion) (Extroversioh) (Exvia)

b. Cattell's QIV: Indepen- = .29b .25b _ .25b'.
‘dence o . 30b e L33
| : .28c . 26¢ 3
4. Factor IX: Idealism (QVI) -7 -.27b = -.25b
B s e .15
S .23 . - -3 - -.36b
g | o |
5. Factor XI: Good upbringing =.06 i -5 .04
Co (v | .08 . -a5 =07
o | I SN TS |
6. Factor VII: Exvia (U.1. 32) 4sb .35b .a7b
| | 53. .4 .51
.35b;.. . 28 . 43

3 The first row. gives correlations for combined sexes, the second row

*

is for'méles. and the third for females.
N . v

Significant at the p s .001 level.
€ Significant.at the p's .01 Tlevel.

A
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concetha]izasion of extroversion belongs at a higher-order than |
Cattell's exvia. If the present second-order extroyersion factor
can be ‘identified with Carrigan's‘"SOCial extroversion", then it is
c]ear that Eysenck considers.his construct of‘exfroversion to be a
higher-order factor, marked by both "Social extroversion” or "Socia-
bility" and "Lack of'se]f~contro1“ or‘"Impulsivity" 5£ the lower
order. 'The former factor is clearly identifiable with the QI,
extroversfon (Fac;orll)bjn the present study, while the latter factor
is c]early.identifiab]e’with<QVIII, good upbringing (FactOr XI) and
its likely match inT-data, U.I.~j7, inhibition. Sociabilfty and

fmpuTsjvity scales-from the EPI load on Factor I and Factor XI res-

pecti?e]y

Eysenck has typically found that his soc1abi]1ty and 1mpuls1v1ty

'factors from -the EPI cillb%ate about +.47 (e g. Eysenck and Eysenck

1963). While the factors of extroversion and good upbring1ng in the -
present-stUdy are'orthogonal the respective higher-order factors of
Social ‘inhibition and General 1nh1bit1on correlate + 45 in the

Hendrickson-White hierarchica1 analysis Thus, they 1oad on a single -

» higher-arder factor. s Eysenck has consistently. found for soc1ab111ty

and impulsivity (Eysenck and Eysenck 1969). Cattell's QI exvia, is’

uncorre]ated with QVIII. good upbringing (r + ]5 for females). and

7ﬂ'Eysenck s E-I is only slightly correlated with it (r = - .15 for both sexes).
e s ggrreported earlier..Carr1gan (1960) Adcock (1965) and Far]ey and

o Farley (1970) have suggested that Eysenck s concept of extroversion is.

conceptually similar to the. concept’ of "Lack of self control", General
inhfbf{ion; or "Impulsivity." ,Although'the oreSen}‘study did

not show a strong empirical relationship between measures of ._';y
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“E-1 and these\concgpts; it is suggested here that Eysenck;s concept of
'extrovers1on may actual]y be conceptual]y s1m11ar to a higher- order
factor shared by both “Lack of self control". General 1nh1bition or
"Impu]s1v1ty" and Cattel] s own factorial concept of extrovers1on It
is emphasized that th1s ‘suggestion 1s specu]ative. since the present .
'_h1erarch1ca1 analyses were limited in terms of subjects variab]es
" and procedures (e. g.» Promax transformatwons)

However, it is 1nterest1ng that in Catte11 s (1975) recently
.reported third- order factor ana]yses of Qrdata, the first rep]wcated
factor, Qa, comb1ned the second order factors of extroversion (QI).
_'1ndependence (QIV) and good upbringing (QVIII), and was interpreted as
poss1b1y a "temperamenta] genet1c factor" of inhib1tion perhaps 1inked :

ito the strength of. the nervous system, a Pav10v1an construct that
:Eysenck himself has linked to his concept of extroverswon (e g .'_
' Eysenck 1966) ’ _ | 4 _
_ ExtroVers1on as: Cattell &s conceived 1t. is quite s1m11ar ‘
-to the 1n51ghtfu1 "depth“ congeptua]izatlons of Carl Jung. e1aborated
'fby Murray and others As such 1t emphasizes an externa] vs.
interna] or1entat1on (extracept1on VS. 1ntraception) that has a
‘complex bas1s 1n temperament and exper1ence The best objective o
tests for this factor emphas1zed wide rang1ng experlence, f]uency B
‘about people, fluency about success and for males ‘number of. -
aintances 11sted A h1gher—order factor. 1f 1t accurately
represents Eysenck s concept of extroversion, may be more c]osely.
related “to Eysenck 3 specif1c genetica] and physiological factors '

_and concepts of traditional learning theory. The prob]em becomes"
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an empirical‘one. since much better measurino devices are clearly
needed if thlS mgher order factor ts to be replicated and studied
more thoroughly. More generally. there is a prevalent need for
more. "independent verification" (Howarth, 1972) between the measures
adopted by Eysenck and his associates as a result of iareful
experimentation in perception learning, and psychophysiology

and those found by Cattell and his_associates through extensive
factor analytic studies. For example, if thislﬁgher-order factor
'fviS‘replicable, many of the empirical disagreements with aspects of
Eysenck's theory of extrover51on may be largely a result of the
.h-lack of concordance between the theoretical construct and the

EPI or other measuring devices | Improvements in 1nstrumentation

. are obviously crucial to the further advancement of multivariate

. personality theory (Cattell, l973b). .On ‘the other hand, criticisms '
that Cattell‘s_source traits are not extensively_verified-outsidev
ofyfactor‘analyses -could b:_ met' by the establishment of further |
e,congruences with the experimental work of Eysenck and his'colleagues.l
For example, in more recent work, Gray (1970, 1972, 1973)Rha5"

: SUggested an elaboration of Eysenck s concept of extroversion that

. essentially splits the concept into two-lower-order ‘components resembling -

‘ "sociability~and impulsivity' Hhile Gray develops these components

in terms of traditional learning theory, he does not explicitly
- show their relationship to other replicated first and second order
‘ factors or to factors ‘that may be replicable at: the third-order

level. It may well turn out, for example, Gray' s concept of. A
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"soc1ab111ty" 1n terms)of 1nh1b1tory mechan1sms in the "Stop system"
| is an elaboration of the nature and iunct1on1ng of a primary trait |
such as H, Parmia vs. threctia or F Surgency |
As another example. although earlier work by Eysenck (1956b) empha-
s1zed the hereditary component in his extroversion concept, recent work
" by Eaves and Eysenck'(1975) has been interpreted by the authors to N
demonstrate a substantial env1ronmenta1 determinat1on to extrover-
sion, as measured»by the EPI Thws accords with Cattell's views of
‘the:possible etioiogy of.exviagmentioned ear]ier (see Cattell, 1973a).
On the other hand. Catte]]'s suggestion that the third-order factor
'upon which exvia loads in Q- data ‘may have a "temperamental genetic
basis" is more in accord w1th Eysenck 3 biological theory of extroversion.
| Recent work by Royce (1973) has been concerned with :Le o b
appropr1ate h1erarch1calﬂstructuring of affect1ve tra1ts. particularly
| those of Eysenck and CattelT This eftort has had to contend’with
a great deal of conf11ct1ng and confusing resu]ts and factor 1nter- -
pretat?ons, part1cu1ar1y with respect to the concept of extroversion
| The”present results g1ve support to the basic structura] arrangement
o for. extroversion oresented most recently by Royce and McDermott‘(1976){
,.In thws arrangement, a h1gher—order factor (which they term "extro-
‘.vers1on") is Tinked to factors of "social inhib1tion" and quneral
‘,1nhib1t1on" at the 1ower-order. wh1ch-1n turn are linked to the
"bas1c primaries for extroversion (Q1) and good upbr1nging (QVIII) or

A

-»-general 1nh1b1t1on respect1vely
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A similar hierarchical representgtdon.based on the present
study is given in figure‘3 (. 148).' In this view, the higher-
order factor is identified with Cattell's FIII, "Temperamenta1 ‘
araér". in T-data,,and his recent Qu, "Inhibition" in Q-data
Conceptually, this factor may be Eysenck S construct of extro-
vers1onr; At the ]ower-order,_two factor; are hypothesized which
| emphasize social inhibitjon and generaj 1nh1bition.respect1ve1y.
They.are extrorersion - 1ntroversionv identified-nith‘CatteTi's
QI, exvia, and'U I. 32, exvia, along with Carrigan 3 concept of
"Soc1a1 extroversion" or “Sociab111ty", and second1y, good Up-
bringing, 1dent1f1edaw1oh Cattell's QMIII, good upbringing, and
u.1. 17, 1nh1b1t1on. aTong w1th Carrigan S. concept of . "Lack of '
 self contro]“ or “impu]sivity“ ‘ ‘ o [
The higher-order factor hypothes1zed here may resemble L

the fourth order factor found in the Hendr1ckson Nhite hierar~

..chical so]ut1on which combined three markers for’ U I. 17 inhibition,_:__ L

fburnarkers for u.I. 32, exvia, Impu151v1ty. and the Difference score from ;*ﬁ

Eysenck's 1emon-drop measunp of E- I As shown in Figure 3 i
_is 1dent1f1ed with a higher-order factor previous1y found 1n ‘
: obJect1ve tests- (Hund]eby, Paw]ik and Catte11 1965) and ques-
| tionnaires (Cattell 1975) _

.- The higher-order obJective test factor, FIII or "TemperamentaT
ardor has been reported ear]ier in this paper as one of two higher-
order factors marked by extroversion the other being FI

50c1alization factor ‘As previous1y reported (p. 16f), Catte]l and
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his associates interpreted FI as an "external control" factor,

based on ear1y learning experiences, and FIII ith its emphasis

on dominance and insusceptibility to threat, as an fextrojection"

hfactor based on conStitutiona] features such s those Eysenck has

i suggested for extroversion itse]f Third order Factor Qa from

~ Q-data has definite conceptual 1inks not only to FIII above, but H'»,
also to Eysenck s traditional concept of extrover51on

The theory of extroversion that could evo]ve from such a
. strugéure may acknow]edge a spiral interaction among primary
factors.,molding extroversion as a resu]t of social experiences,
while in .addition recognizing that higher-order constitutional
and deveiopmental inf]uences also act as determinants Infiuences
in such a stratum model could act on extroversion from above or..
below, depending on the extent of}theirtinfiuence e]sewhere in
persona]ity structure (Catte11 1965)

The present study supports Carrigan s (1960) contention that
Cattell' s concept of extroversion resembles "social -extroversion”
'.from other analyses. but is in disagreement with the view that :

Eysenck s measure of extroversion is better aiigned with the
,a1ternative concept of "Lack of self contro1" or "1mpulsivity
Rather, Eysenck's measure is fairly c]ose to Catte]] s, within
the 1imits of reiiabi11ty-of the two questionnaires. NhI]e thiS\
may simply indicate that Eysenck s theory of extroversion will

eventua]]y merge. w1th Catte]l s views for exvia-invia, Eysenck s conceptua-

lization of extroversion might more closely resemble a higher-



order factor shared by_botn "Socia]hextroversion“ (QI) and "Lack of

self control" (QVITI).

mental studies are required to settle this issue.

In sunmary, the following conclusions may be offered:

« The persona11ty construct of extroversion is rep1icated and .

close]y resembles Eysenck s E-1 and Catte]] s QI from the EPI

and 16 PF respect1ve1y These latter COﬂStrUgt»;htfﬁ>E]VéS‘

are corre]ated about 0. 70

QIv (Independence) QVI (Idea]\sm). and QVIII (Goodgppbringnng):

-Independent ver1f1cat1on s1m11ar to that found for QI is heeded'

for these factors

ObJeg‘gve test factors U. I 16 (Assert1veness) -U.T. 21

" (Exuberance), U.I. 28 (Self—assuredness), and U.I. 32 (Exvia)

~Both factor analytic and traditional expeni-

5o

are substantiated. The boundary conditions for objective tests -

as markers for specific factors must be clarified in further

research. e ‘

Omjective test factors U.I. 32 and U.1. 17 appear to match with.

QI and possibly QVIII respectively The Cross—media matches of
u.I. 19 (Independence) with QIV and U. I 22 (Cortertia)*with .

QIII were beyond the scope of the present study | {U.I. 21 and

u. I 16 most c]ose]y resembled QIII and QIV respect1ve1y )

Hierarchical ana]yses rep11cated th1rd order factors prev1ously

found in Q-data. In part1cu1ar corre]ated factors of "Soc1a1

y .:;-
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inhibition" (marked by QI and U.I.'32) and "General inhibition"
(marked by QVIII anp measures for U.1.-17) were 1dentif1ed and -

a higher-order “Inh1b1t1on“ factor resemb11ng Catte]] s Qu in Q-

data and FIII in T-data was found.

6. Sociab1]ity ("Social extroversion") and'Impu]sivity ("Lack of
' . [ §

se]ficontro1") were identified with Social and General inhibition
respective1y. Since Eysenck consjders spciabi]jty and impu1sivjt&
sv“dual" aspects of extroversipn, his concept of extroversibn‘may
be identified with the_h1gher—ogger Inhibition factor which loads
Social ‘and General inhibition. 1In accordance with this view, snprt
scales for sociability and impulsivitylfrom the EPIL 1oaded on]yddn .
the o two factors'respecttver, and Eysenck's‘Difference score from
‘ tﬁ‘ﬁ‘emon drop test. loaded on the higher-order Inhib1tion factor.

Catte11 s exvia-invia is identified w1th the concept of Socia]

- inhibition.

- 7. AdJustment is pos1t1ve1y c0rre1ated with exv1a. a lack of socia]

1nh1bit1on and soc1ab111ty, and negat1ve1y correlated with poor
.moral upbr1ng1ng. a lack of general 1nhibition and 1mpu1s1vity
dThe h]gher -order - 1nh1b1t1on factor probably has less re1ation to
adJustment. Th1s is also the case for Eysenck's concept of extro-
'version. |

In-general the present study cOrroborates the carefu]ness and

'prec1sion that both Eysenck and Cattell ‘have displayed at the empir1ca1'

1eve1 Their concepts are 1ndeed 1n many respects very close empirical]y

bThe theoretica] dwfferences are. revea]ed 1arge1y by imp]wcat1ons from
‘the factors and the. factor structure rep]icated here. The results

‘demonstrate the 1mportance of careful empirica1 analyses -- factor .

ana]ytic and experimental -- 1n the "disti]lation" of extroversion as a

’

funct1ona11y unitary source tralt Ll _ éfki - ;5§;,

-
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Footnotes‘ '
'.j‘: Some wrlters continue to use the derivation from the French vextra" |
and "vertere s d.e., extraverslon," rather than “extroversion " f
2.. McDougall (1929) hypothes1zed that because of a chemlcal 1nh1b1tlon‘
in the cerebral cortex,. thought flourishes at the expense of
emot1onal expression for the 1ntrovert He also speculated that.
‘some 1ntox1cat1ng excitatory secretion accounted for extroversion.
7Even prev1ous to McDougall major theoretical contrlbutlons were
‘_ made - by wundt urging a dimensional rather than categorical
- -analys1s of personal1ty, 0 Gross. prOposing phys1olog1cal bases L
“for personal1ty, and G. Heymans. who deman%ed quant1ficat1on and'f_
a 1uY;‘fr1gorous exper1mentat1on in the field of- ’ersonality theory |
~ (see Eysenck, 1970, b; 19073). | | -
: 3. Scales for & (General activ1ty), A (Ascendance), M (Mascul1n1ty),.' _"
‘ I (Infer1or1ty feelwngs) and N (Nervousness) formed the later o
' .GAMIN Inventory (Gu1lford and Mart1n 1943a), and scales for o
0 (0b3ect1v1ty) Ag- (Agreeableness). and Co- (Cooperativeness)
| 'ithe Personnel InventOry I (Gullford and Martin 1943b)
4. ‘It w1ll become 1mportant to note that since there 1s substant1al
| 1tem overlap among the,G§1lford scales. lG of the 28 R scale items
selected for the E- I scale were also items “for G (General Actlvity),t
A (Ascendance) and/or S (Social extroversion) (see Bendig, 1962a). |

o Im fact, stud1es to be. d1scussed show a h1gher correlation of E I

' .w1th G A and S than w1th R (e g ,_Bendlg, 1962a) The correlation‘ o

L of S with E I and N 1s therefore at least partly a result of item
°"e'”‘ap Q’%‘Q‘% L e

_\§.I Eysenck s contrast1ng positton is clearly expressed 1n a note .
L 4 g . .

e 3
.

f'reported by Jacob Cohen f .
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If you regard, as I do, traits (i.e., primaries) simp]y as habits
in the Hullian sense, then clearly they must be relatively un="~ "~
stable, shading into each other, and extremely difficult to
circumscribe in any unambiguous fashion... (Eysenck, personal .
communicat1on to Jacob Cohen. reported by Cohen, 1966, p. 859)

Cattell and Warburton (1967) define a marker as "a variable which

‘1s among the top three of four in loading na given factor and
which has 1ittle 1oad1ng iara yrother~£aclor" (p. 13). ?} |

Carrigan (1960) recbnci]es the two v1ewpo1nts by suggesting that

'ka lack of soc1ab1]ity (1ntroversion) and a. Tack of se]f contro]
,(extrovers1on) are ma1adapt1ve. so that the conceptua11zat1on of

| extrovers1on that ba]ances both sociab111ty and 1mpuls1v1ty w111
‘show no re1at1onship to adgustment | | |

:Guilford‘and Z1mmerman (1949) found R 1nconswstent1y ident1f1ed 1n

’:;nftheir reana]ys1s of Love11 s data Reanalyses of other Gu11ford R

' factors were performed by Reyburn and TaﬂOr (1943).

;“5Bend1g subsequently used a’ Iarge number of factored 1tems to

‘.produce the Pittsburg Scales of quial Extroversion - Introversion

ky and- Emotiona11ty (Bend1g. 1962b)

10,
3‘than 1mpuls1v1ty scale (+0 71 vs +0 39 Crookes and Pearson 1970)

1.

Exv1a (QI) corre?ates more h1gh1y withﬂ;ysenck 'S sociabi1ity scale

}As an- examp]e re]evant to exV1a Cattell (1973%): cites the typical

::: f1nd1ng the physical sc1ent1sts show overa11 1ntroversinn (A-

12.

but higher overal] extroversion (A+ F* Qz -) (Drevdahl and Cattel}

~ F-, Qz+) but an extroverted “adventurousness (Y while gertain

153 -

’
.

highly creat1ve indwviduals show more suscept1b11ity to threat (H ), R

1958; Cattell and Drevdahl 1955)

S

M. I numbers represent specif1c test var1ab1es as cata]ogued by -
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Master Index numbers in the compendium of Catteii and Warburton

‘ (1967) U.I. numbers correspond to those proposed by, Cattell

‘ (1957b) far a universal index system for psycho]ogicai factoﬁ?.

‘By "obJective", Catteil means "the subJect does not reaT]y (he

- may beiieve he does) know for certain in what way his behavior

is being measured or what kinds of personaiity 1nference will be

\.v-““, . \
' drawn from hi&»test reactions" (Catteli and warburtOn, 1967“'b 16).

- More generai]y, Catte?] 1958) distinguishes the obJective vS.

-

| self appra151ng stimuius situation, the seiective ‘% 1nventive

.(open ended) response opportunity. and the “conspec;ive" vs

‘"n‘"rative" scoring baSis. the former fn each case usuaiiy distin-
"gu1shing his objective personality tests - '_f
. See Catte11 and Harburton, 1967 p 25 fn. 4. In addition of

course. no.iinear dependencies exist among variables subjected to

3 factor anaiy51s together. R o o

;Reported "1oadings" are, in fact, reference structure 1oadings"'

- }?Catteii and Harburton (1967, p. 279) defer to HundTeby, Pawlik _

and Cafte]i (1965) on this point where it is made eﬂpiicit

g ,(p 131f, expeciai]y fn. 1)..

16

'f_Laboratory of Personaqity Assessment and Group Ana]ysis, Summer 1971.

‘Personai communications wifh Dr. L R Schmidt and R B. Catteii

-%;'The type of 1emon_juice used in this study ( ﬁealemon ) has been

,=d1fferences at j sff:;
R l'_:'ﬂ"

'Eysenck and Eysenck f4§ﬁ§f95" }emon’Juice (mean Difference score -4:
0. 4450 gm );- The meawﬁbifference score in this study was 0. 6809 9m , .y;.

S

o i
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19.

‘91,

, useful' }oadmg for factor est‘lmation is conservat1ve1y taken ’.V\;‘

o 1j5
1nd1cat1ng that th1s lemon Jmce was qu1te effectwe (mean Trial 1
score was 0.1913 gm ). Since 1t was poss1b1e as Eysenck and
Eysenck suggest,'. that one sahvates faster, ‘rather than more, to.
fresh lemon }U‘lce the lemon drops were p'laced on the tongue for .

30 seconds, a time m-terva'l that they show 1s suff1c1ent to

3 e .

m1n1m1z?#h oasﬁfﬁty - C ) Y

Tests were 2! étao*asséss the error of - meaﬁure&nt @sefby aH .

the lemon d@rbemg absorbgd b)',ﬁ_fe cotgx ‘roia’m the subject s"
mouth Ibe me(an error was 0. 140, gmc ot"im”of the average Tr1a'l

.2 measure. A/H measurements mrs"rrnade ?n a. Mett1er electric ba1ance

"

'y
Prev1ous research (e 9.y Far]ey. 1970) has been negligent in
J

reporting SC°H"9 procedures, a"d th1s information was not com-

.a

."mumcatsd When'b personal query was made

Cattell states, ‘, severa] of the scales in the test underwent " " .
cons1derab1e revision and 1nten51ficat1on between 1961 and 1968" ‘

to ?mprove the va11d1ty and cons1stency of, the 1962 vers1on wh1ch

'15 st1ﬂ most w1de1y used (Catte]] Eber Tatsuoka, 1970 p. 29).
- In defense of the somewhat arb1trary use of +0.25 as the' cut off o

“for s1gmf1cant 1oad1ngs, Catteﬂ and Klein (1975) state. "...a

<

ﬁb be 0. 30 or above (actually the ¢ orre]at1gg - which i the bas1s-' .

- of sigmﬁcance est1mat1on - as g1ven in the fagtor structure

~matrix should be above. 0 25) " Cit1ng recent w.ubhshed f1nd1ngs

o (Cattell, kabemer and Vaughpn, 1974) whlch show that" tﬁicalﬂy

’.any 1oading above 0 20 1s s1gn1f'icant at the p < .05 1eve1 1n o
~ their rotatmns (Zo 0 15) Cattel] and K]ein conclude that

+0 25 ns an appropriatg cr'Bter'lon for a marker Variab]e
S -n@ ‘ - L .
b RS w _ :

R S * .' . . RV B

-~ . ©»

4‘ . . . ‘. ) c .
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1
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22,

- 24,

“ Only one additional variable -- from Table VI, T121 (CMs), M.I. 15,

‘more use of circles (i.e., quick, assertive performance) -- is

: .(sa11vation measures without st1mu1atibn) are- comparable to. the

fCatteﬂl and K]ein (1975) recent]y had diff1Cu]ty replicating the

156

Z was originally calculated through a batch program (DEST06) which
N

proved too inexact (average error of 0.00205 between X'X and L,

N

" while an average error of only 0.0000123 between G'G and L). An

APL z score program was subsequently app11ed so0 that the average

~error between X'X and L w‘ﬁeduced (to 0. 000689)
' N

23.

The same matrix with the lower-order variables in "raw-score" form

is available from the author. Also, the separate sex intercorrela-

.tion matrices for both T-score and "raw-score" variables are -

available from the author.

related to both ETand QI for males-enly. There is a s]fght

trend forreXpertence and copfidence~in»skillsiﬁm variables (14)
12* and (32);28-respeetjve1y --‘te.be:nore correlated with QI than
E_I.'A; ; ‘_ B | | - | > - | | .
If one concedes tha; Catte]l s measures M. I 455a; b from 7233

(20

-
ol

Trial 1l measure above, then one cou]d suggest that the Tr1a1 1
measure. 1s a better u.I. 17 marfer than M I. 455a b have been

(Theoretica]ly, Catte]l points out that M I. 455a, b should be -

"l,‘strong markers ‘for U.I.-17). This might suggest the presence of
: Y1017 4n the Extrover51on pattern. . However there 1s,no |

?*fsubstant1at1on for M.1. 455a, b as markens for U.1. 17..

- .-

U.1. 32 pattern w1th a Jun:or h1gh schoo1 samp1e Their test

' battery does not over]ap with the present battery to a degree that

‘would al]ow comparison of their. . I 32 battern to that found here.

¥ | s
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:27; F does appear as a slgnlflcant marker in the Efg'proportional to _'
L solutions in this study. , _ h - |
28. The loading fdr M is much higher in the P'P proportional to L
solution. / p ‘ "
29. Refraction factors, according to Cattell (1961) are'factors which"
appear when variables from difterent media are factpred together,
. .\. so that certam factors may be 1dent1f1able, but show up- separately}' -
"1;??;,é?€%§§#f1r5t order solut1on because they represent "refract1ons
) a:single funct1onal unity "through" d1fferent quia
'3O.T In a further analySIS of the present data, a principal components
’,aanalys1s with qur1s-Kalser independent cluster transformation was
-performed on the 30 objective.test variables alone. The resultant
factor sCores;were correlated with the Image factorf5cqres on all
49‘yariab1¢§; Factors 2 (U,l.'le,‘7 (U.1. 32), 81(U.If 28) and
13 (U.1..16), along with teSt‘specific factors 4; 5.and 10 all ©
correlated at least +.85 with corresponding factors from the Image

‘ analys1s. The'U.1I. 32 factor correlated 0.33 and 0.40 with Eysenck's
. E 1 anG-Cattell s QI respect1vely, ‘and 0 4l with Factor I (extroversion)

prs
>

from the present study.
31. From the intercorrelations of variables, it 1s clear that the

lemon dr0p test was d1fferent for males and’females 1The

variables_are highly correlated for females and both have the same

low relation to extroversion, while for males ;hey are not highly

related, and unrelated to extroversion. In fact salivation (even ¢ i

if hlghly unreliable) may. be partly determined by Cortertia in J

this test situation for females. "cortically alert" females



salivate somewhat less than "pathemic" females. Salivation on

Factor VII (exvia) is in the opposite direction to Eysenck's -

prediction for extroverts. | ' |
32. ‘Eysenck's neuroticism scale (N) from the EPI was-a]so_scbhed;-u
although it was nat included in the present study Mean and
standard dev1at1on were 11.7 and 4.6 respectlvely N COrrelated
~with Cattel] s QII, anxiety, 0 66, and with Factor II1, anxiety,
0.67. As expected neuroticism and "Soc1a] extroverSIOn" (i@ﬁ?,'“ﬁ :

! Factor I, extrovers1on) were negatlvely re]ated (r = - 26),

ey
"1

': ﬁﬁg} it was interesting to- note that neurotic1sm and "Lack of
sﬁ}@écontrol" (i.e., Factor IX, good upbringing) were pos1tive1y

. Cb?ré?ated (r = .23), in accordance with Carrigan's. expectat1ons

3”.*“‘ﬂiihcorre1ation of neurot1c1sm with Cattell's QI, exvia, was -0 16

and with Eysenck s E-I was -0.12.
A
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were reading» for pleasure‘ v It is hot 2 test to seeiio ast you can . i'

. one obeys the instructions ar% foliows along with .the. others in the
e

. ‘

ERD
-

e T},{ “Knowledge of Peop]
‘“Please read the i structions bit do not: start the test.dm .

~-when I ca]T time. circle the Tine number which you have reached at

B MAY BE ASKED ouesqons ABOUT WHAT -Y0U READ. "

" APPENDIX A . ;
. PROCEDURE -
"This. experiment is a series J’f‘ very short tests which we are .

going to do in unison Therefore. it is. very important !‘at every—

group There wi‘lf be one group of tests, for about an hour. co
fonowed by a break and then another grOup of tests If everyone

keeps up, we shou]d be finished in two hours easily One ruTe

4 c .3 )
. . ‘|'

please do not smoke during the test session R l .' ' ' Lo

"'ATright, Tets get started' Plnase take otuhe first test frﬂ -

f

. Your test envefope. Vand sign yom- name%gt the top R L3 gp-‘; s

T . . ‘”'.,6 e a

76 "This is a. Reading Comprehension Test“ B “"?z |

~

';,"l wam you to read}»at four ordinary, ffaturgi ra@s if you ' i
2y ,

read The passages are too Teng(_for anyone to reactnthe end S ' " '

the momeq‘t I 'say 'Stop'. DO NOT MARK FURTHER THAN YOU READ, FOR YOU

Time.»« l minute for each 8 _sage x 4 passages (‘4 minutes, Timed

s Characteristics." SR

Instructions are- given. ' time to: read- them before timing the T

,” . . . . R ,'. :

test ) “Any questiOns-?" e e L e e

Time 4 minutes (2 minm‘ for each page) Timed.‘?' L '

~

s : .
. o . -

?

2 2



- ' “1. !
T20 “Modernist1c Drawings *

"P1ease be sure that’ you have 8 drawings 1n your test " S is

presente%wwith the first picture Instructions are given ora11y. as

§§fo1lows~""This {s -an 1maginat16n test On theseénages you will see

o

qb.things You. wil] be al]owed 1/2 ute on each drawing.-apd 1n

some modernﬁstic drawings ?It is not very clear what - 1s 1n these

o
drawings but different peop]e manage to see a number of dffferent
.& W Qo

1 'l

that time I want you to Qkite down as many ‘things as’ you can that

ﬁ’ you ¢an rea11y seé in it Don't wasté’ time vritind out your answer

‘5‘ .-I_".‘ 1

o in full but just wr1te down one short word on eaghiline fbr one

, obiect or‘happe&%ng thag
W. .' ‘ ) ’ -'-?:

'a»t}Time 4 m1nutes JU!N

723 .'"Ideas about Past and Future' - If' ;é;.;”

' each page and when"o‘

 see.! ,."1 w111 say whem fb turn

U W ST
N N Sm
. each page)‘g%%medu e '

‘,»—

mi

%*“'a 0“ "'.,',-ﬁ

' "Do not spend time writing your 1deas OUE'in thT;jbut Just use

| fa word or two in. a phrase “For. example, &ou might say. when givieg

* ;‘enxelope when you. are. finfshed..but ‘do ot take- the next test out.,,sl-ﬂlf“fﬁgss

' _some pleasant 1deas from the past
.;;%:1th Jonp »or in your worrde@ abouttf '
o examinations s 'wisdom tooth' (meaning 'I“ve got to get my decayed

‘f1wisdom tooth out ) You have 8 minutes on the/who]:e *

: may start.nqw

f 1endship

Y wonderfu] 1cn1cs

e re

iy ture..‘il]ness 5 passing

'TY:fTime Allow 4. inutes for the entire test T\med /‘ - Zf;t e

' 5v“f25: “Book P\t}
o e “Please read the 1n$tructions(and g ahead with the test it A T

Wiﬁ

‘ 1s not strictIy timed “1="P1ease put the test in the Back of the i?}[f\i;ﬁl?]fow

;qm'mwmubsmmsmumunmmwmmmﬁefﬂf



‘ ”'yourse1f. - Any

"' w1 1 say when to &grn each page and when to stop Turn the paye " ;-

i Fease read the 1nstructions to yourself, w questions?"

w

and star?. After 4 bhges say "PIease read the 1nstruct10ns to

tions? ."Turn the page and start." ,;-Instruct'lons , ‘%; o

are giVen.

Time: §ect1on AT, Compaf‘ison of-letters _30 sec.

2 s sec. g
RENE DR © . 45 sec. R
. . . o . ! . ". -
| L 4 L ‘ Y 30 sec. k |
Section B 1. Comparison.of numbers ' 30 sec. o ‘
¥ ‘f' M B . g

oo -3, L

. el g A
T45 @'Judgment of Lines e ‘ '

' “P'lease read the 1nstructions \%ut do '%ot turh the page [n “Any c

:_Pase “ 4dns .
V Time' 30 sec. f'or each page = 2 minutes tota‘l Tj-nle_teSt.- " :,1,:"-, "

‘questions?" : "Go ahead .and start on. the :

1;.T64,. uBest Friends and Aequaintances.

| :“friends“ 'part._ Then ask them t° HSt ,
| ’Page. ‘After 2 minutes sa.v StOP" v Next read the "acquaintanr.es“

questions?"‘ "Tum the page and start " After 30 sec. .. SAY "Turn the o

Ene T R SO

truct'lons are given. AT

Read the ﬁrst page of the test copy out 1oud First, .read the =




® | R YT
part. Then ask them to iist their‘aCQuaintances-on the last page.
‘After 2 minntes.-say'"stop". ‘ | w0
Time: 2_minutes each.paft = 4 minutes tota]. Timed.test.. ;
T2l ‘"Ob'stac]es' " | | e o
. : “P]ease check that you have 6 pages not 1nc1uding the first _, Y .
| page "I am- go1ng to ‘read the 1nstruct10ns out 1oud " Read ‘the .‘- o
. 1nstructions th Toud. Then say "w111 you please now read thesed‘~
| ﬁmstructions to yourse}f. so that you know exactly what to do .
(pause 30 sec. ). Any‘questfbns? Al] right. 1ook at the marks on |

the examﬂie. on this page OnTy. to show you how 1t s done. (pause S e

10 sec V. Ahy question51 Bgfore we turn over there 1s one 14
) p01nt to be. madé «0|.the firnt run along the top path of each of
the six pages“ I sha11 sho&ﬁ over' as you get near the end of each v

'. over at once and start on the same path on the next page " I-want to

.’g\

see al] pages turned at exact1y the same moment. Do not forget. you

. “,,
~‘Vcan use only six c1rc1es 1n each obstacle course. There are 4

_" obstacle courses. each of which goes across 6 pages. Ready? Turn Jig)":_;'}.__:
v;:1°Ve' ﬂ“d besin at path number 1 . After 12 sec. exactly call» nver A ip }
'j'LRepeat his unti] page 6 where at 12 sec. you call “stop“t "Pencils'f?h
if_down Now turn back to ‘the ﬁbver page. This time we—shall do the .. ‘."31
' Tsecond ]ine down a11 six-pages 1n Just the same way.} Ready? Turn L
‘;Lsover and start at path number 2. :‘*'Yf‘f'7m§‘3 f!_;;;;;--"

Repeat as’*or the first one. Repeat tor paths_3’!nu~4} but

ar thea-

fﬂiﬂbefore beginning say.h“You wil] have to ‘90 a 11tt1e faster 3
”vfff1rst path th}s run“ Allow onl!*ﬁ sec. per lfne. fOr fourth line




'.(N’

Time: _Paths 1 'andzg, 12 secy ‘ age X 6 pagﬂﬁﬁ sec per path »

144 sec. Paths 3.and 4, ; ¥ page x.6 pages = 36 sec. per

path < Fsec. Total ti 216 sec. = 3 m'ln 36 sec.,

"Task Checking A . N “ | o ‘ |
. [Tell the S "In Part T-write down things you do- weli " Then”
" ns over the page and in Part Il \f{nds instructions to turn back
‘and rate how: much he likes doing the things he has already written
- down, (Give the S two minute‘s: for Part I ) '} ' R '_i.'

Time: 4 min. approximateiy Not a timed test ,-’

T187 “"Jokes and Tricks:.". "

"Please read the instructions and go ahead " I'nsftrucvt_ion's'are. i

given, . B o , , _ : ,
Tinfe-qqn. approximgtely Nota timed test. :" A i Q
~T361 - "Short: Attitude Survey. w: -‘- SR < R 1" SN ¥
‘ Take care that n‘6 one turns the title page unti] the si “?is' o .
gwene 2y, "Read through ‘the instructions on the first page. Hhen
. you are finished look up "Any questions? Turn the page and ' S
begin " After ex\ct]y 3 min ‘say. _"Stop! Put the test in the back . o
) ; of ﬂie enve]ope W - ,\ = L o ‘- o SRR
Time 3 min, ‘ Timed Test ‘ r/ : o v"a ;91
EPL ' "The Eysenck Personalit,y Inventory w4 :c ' S
. . Please fii] ih;;our name. your age and your *sex.. Hhen you have Foe o )
\,,ﬁdone that, p]ease read the 1Pst\ructions and proéeed e “After this f/ :;t
 ‘test there will be‘s short break."” Ask them to r& the: i”nstructions L
- and proceed " '_ v " T
/ Tini a min. approximate]y Not atimedtest o | .



BREAK _ \ _
' Anow a res& for about 5 min‘ No one allowed out except for

: +
washroom SN '\-

_.w,.

“"Please take the 2 answer sheets out of your test envelope.'
wr1te your name ‘on the top of both pages Introduce them to the ..
answer sheets "The answeﬁsheets will be used for the remaining
tests " "pomoar wr] te on the question sheets and DO NOT put the
quest16n sheets “into your test enVelope . Leave them on the table." h

- 18 . "Goq,dness of Nork Mot j '_- o
B "P]ease read the 1nstruct1ons For T8. allow them to read the .,
) s, . b " ' . H"v"
| 1nstructions Pause fov} question and say You may eg'in After }WE
" 3 min., say "Stop" " "Do .n _3_ put the test in your enve1ope "

A4 s

T1me 3m1n'*T1me test -

_T19 "Estimaﬁon of ‘Time Required W | - : e :
- . "‘P'iease &ad the- 1nstructions.'f Allow them to. rea‘d-the ‘instruc- |
G t1ons PausWr questions and‘say "A‘;ter you have done Part I,

L go on to Part ‘II but notice that Part Il’ asks you how 1ong it would

take OTHER PEOPLE to do things. not you. Just think’ of the average J o ﬂ
the test

B ‘. persons _you know ' "Go ahead » Aftemards "Do not p

S N ’ ’ . L -
.. Time aI\Uovrabout 5 - 1& min Nof a timed test. L@
»%rva&ﬁf Experience and SkKits:” - ‘7"“ S e el
"Please re;a the instructions a_nd proceed with the test " I’mov e

“in your enve] ope

S

proceed i v ';- , -

‘

them t_o”r?ad fhe ﬁns‘tructions fPause for questions and then let them )

,T~1‘me~ Al‘loy about 4 min Not 2 timed test

. A - . i e
RN . o !
AL . PRI P . \ ‘ .



a s B V)

"-T49d “Counting Letters and Numbers moe
"Please read the 1nstructions but do -not begin the test. Allow
them to read the instructions. Pause for questions, then say ;Start"

at the beg1nn1ng of each part Say "Stop" after 30 sec. each time.

' Time 4 parts x 30 sec. each = 2 min Timed test.. ~?»
| o tes .
197 "Criﬁand Punishment. " ‘
. e

"PlggRe read the 1nstruct10ns ‘"P1ease ignore numbers. 15'f”' .

; "\n your answer sheet " Al]ow them to read the instructions _
J. ] _.4,

: uest1ons, then say "Start"‘and after 2 min., say "Stop“ ""’

£

. 5 T1med test. oo AT T {
| tpux that ‘answer sheet 1nto the. back of your envelope Thenitake :

. out the answer sheet for the TGPF Please put your name, sex, andoage
' (N sofr

o on. the answer sheet Then. read the instructions and proceed Nhen

52
: -you are finished put the answer sheet in the back of your envelope

bﬂ jand Teave the test on your tab]e._ Then ‘bring your envelope with you
. TR e
to Room 305 across'the haTl A very short lndividuaTTy administered , _;;2//4
Y N
test will be g1ven there That will conclude this, experiment._ PTease A

‘ UL out. your experiment cards while you agg uaiting.-and br1ng them

v,with you too ) : § ,.- ......
S fLemon Drop Test bif E ~t:f:-? s ;f‘ .'.T“A 'ftjljjtf:j “,“!»7 o 4;;,j
s "This 1§ an experiment to compare how much different peop]e ijt_pifz'--j

| ”;saltydte to the same st1mulus F1rst I wii] ask yOu to put a cotton

IR T under your*gongue- to get 3 measure of your normal salivw rate._

{V_Then 1 w111 ask yqu to put another cotton,roll under your tongue and ‘*L.N\N
oL J
T w111 put a coupTe of drops of a harmless‘iiquid on your tphgue



180

P

~ with an eyedro'ppef Do not try to swa]]ow or move your mu*th at. al]

'+ while you have a cotton roll in your mouth." R

e s
* /.

~ After this- test subjects are thanked profusely and given a

“Feedback" paper for their 1nfo?'mation conceming the nature of the

.. - | excferﬂ:#nt , - RO
& ORI [ A

p—~



f'_ communa}1ty, _@ﬂ&’

: represented ,

T ) S
. whexge Z, g,,end«gfare_ﬂ”persons.by n variables, and .

and s1nce L e

| 181
S APPENDIX B ) . o
i MMBIM%AMUQS(Mhﬂ 1963)° .; I ' |
- Harr §* ge Analysis involves the decompositfon of eachnnspre,

255 intoa? p%rt prqpictable from the other variables (the "image“).

‘pia’ and the part remainlng (the "anti image"), i This is |
e . . . . » : ,

R DY . )
X ..:_f-- N '. . " oo ZB

. : £ ~ S .
P T ' ;ﬁ iy,
where (Q ﬂ) s the matrix of betawweights:de ed from SETERPERE

_) be1ng the cdrrelation matrix of the variab]es and S (n?l@ﬂ be-. L

1ng the d1agonal matr1x of uniqueness estimates Since the squared -

e

mu1t1p1e correIat\on (smc) of variahle j is the lower bound on its R
REALN T

‘o

. ::, . . o o X e

ﬁ% ..J-”srﬂ

B L

‘-.1, : I

“swhere_rji'ﬁsithefjth d?agohe1;efementfefig..,iehene'&s.V e f“f

. - . Lo .
o . A . T N . PR .
LR . i IS . . R ' . ' E 4 2 . A
. - BN . . . S T
. . A R el [ o ., y
.- 33 . Lt PR S LY e, BEARN Sty
. : . . & PR Vo Do .

..l‘ .‘ . - ’ .
LS

_ Therefore,,the Image Model may be represented analogous1y to the R I

Component and Common Factor Models as 5 v'f“;v_
. T'P = xFl s . .

i, . e . .,_“‘r .' ,, S . “
where X (N X. r) 1s the matr1x of facf%r scores and F (n x r)
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is the matrix of beta-weights to be applied to the factor scores tq{;
predict the images. This is comparable to i
Z ='XF'
and
C = XF'
for khe Componentvénd Common Factor Models respectively.
~& The factor pattern matrix, -F, may be derived in two ways. A
covariance matrix, G, of images | |

G=P'P
ez
o .

is the source of Image factors. G consists of smc's in the diagonal,
and covariances rather than correlations in the off-diagonéls.' As

Q, the covariance matrix of anti-images

Q =E'E
N
approaches diagonal, it has been shown that G approaches the common

factor model E_- y?. Therefore Image Analysis is an approximation

tojfhe4Connnn Factor Model with the Component Model féaturé that it
is exact. Faétor.scores, then, as in the componént model, are exact
Tinear combinations of scores on the data variables. r
Harris Image Analysis is a result of Harris' (1962) epic paper
delineating the relations among the above models. While it is
possible to factorJg by a roots and\;EE%GFE'decomposition of §_direct1y,
G = VAV’
it is more universa] to qum.the Harris matrix, R*, and perform the
roots and &ectors decomposition thereupon:

R* = 5 Tgg!

o R*

W'
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Then it may be shown that the eigenvectors of G are equal to W and the
eigenvalues of G are a simple réscaling of the eigenvalues of R*,

namely, (I - 1)2r"‘f. Therefore, the "unrotated" factor pattern

matrix,s F, is

F=sw((r-12eh 172

Image Analysis is more recently becoming adopted as a potent
practical model for substantive factor analysis (e.g., see Harris,
1971). Some more theoretical aspects are summari;ed by Wardell (1975).
b. CALCULATiON OFiREFERENCE VECTOR MATRICES

The referénce structure matrix, ¥, and the‘matrix of correla-
tions between reference vectors, ¥, were derived as follows from
the primary pattern matrix, P, tﬁe primary structure matrix, S, and
the matrix of correlations beéween primary axes, L. A is the

original unrotated matrix. Given that G is the transformation matrix

from A to S: _
T S = AG

and A is the transformation matrix from A to V:

V= AA
then it may'bevshbwn that | ; |
e . ; : | L. éﬁg : (
,and .
- ¥ = AA.

Givgn that D is the matrix of correlations between the primary axes

and the reference vectors
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then D is the'diégonal trans{ormation matri; from the primary pattern
to the refereﬁce.strhctyre
\ ] V = PD.
D can be derived from the following equation:’ k
e . 0=Tdtag WHYV2
Therefore, giv?h o ~ NN
‘ | S = AG \
“then 6= (A7 At
and then +° . L=66
o Lo ‘D= [diag whHr2, N
Given S D=G'A
then ,"v | _ ¥ o= A'A, : '

-
[}
.

V is given by V = PD.
The§e‘ca1cu1ations and fhe derivation of Image factor scofes were made
Qsing the interface of.the Michigan Terminal System (ﬁTS) with on-line
processing bi A Prbgramming‘Landhage (APL) 6n.the 1BM 360/67 sy;téh

at the University of Alberta.



RESULTS: PART I.

E (Ektroversjon)
QI (Exvia)

QI1 (Anxiety)
QIII (Cortertia)

QIV (Independence)

E (Extroversion)a
QI (Exvia)
QI1 (Anxiety)

A )
QIII (Cortertia) v

‘QIV (Independence)

\ APPENDIX €

Five Higher-order Factor Vartables.

185 °

Means
\ b
t; Combined sexes . k Males Females
S 12.60 12.53 12.68
4.8787 5.0247 4.6945
5.9425 ? 5.8472 6.0627
5.4944 5.4198 5.5884
5.8912 . 6.0541 5.6858
!
. Standard Deviations
Combined sexes _ Maies - Females
3.86 3.45 4.31
1.7518 ©1.6297 - 1.8785
17792 1.7924 1.7551
1.7034 | 1.6968 1,707
17428 1.7608  1.6978

.
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RESULTS: PART I. 53 Lower-order Yariables (see Table VI)

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)

(9

(10)
(1)
(12)

(13)

(14)
(15)
(16)
(17)
(18)

19)

20)

(1)

(22)

S
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Means
. Combined sexes Males Females
2.7 22.04 23.68_
34.50 31.43 38.37
86.62 46.52 '46.76
4.06 3.78 4.40
7.85 " 7.56 8.22
6.36 6.40 6.30
9.98 9.72 10.32
18.87 18.99 18.72
o228 20.97 N 25,25
15.86 ° 15,24 16.59
14.fﬁ':/// 13.41 14.97
16.00 15.53 16.79
18.75 - 18.56 1§.00
44,53 43.35 46.01
10.72 10.22 11.34
17.28 15.47 19.55
14.83 13.65 16.33
29.35 30,34 28.09
13093 3.0 -~ 30.78
13.60 13.44 g///ftiﬁﬁs.79
8.26 8.41 "8.07
31.71 31.85 31.52



RESULTS: /g:RT I. (Cont'd)

(23)
(24)
(25)
{26)

(27).
(28

(29)
(30)
(31)
(32)
(33)
(38)

(35)

(36)
(37)
(38)
(39)
(40)
(41)
(42)
(43)
(44)
(45)

187
> 'S
. Means
Combined sexes Males Femates
8.24 7.77 8.80
10.15 9.88 10.50
61. C; 61.48 61.55 ¢
.08 38.84 43.90
.25 .18 11.34
8.72 8.47 9.04
8.5 o . 27.38 30.08
98.51 97.42 99.88
20.51 20.80 20.14 -
8.49 " 7.97 19.13
0.19133 0.20470 0.17448
0.68092 0.69527 .0.66283
* 0.52 1.00 0.00
9.5 9.09 10.12
\ 878 8.68 8.91
. 18.28 14.36 14.17
1302 14.18 11.79
> 15.93 15.33 160 |
10.94 1.12 10.72
12.29 12.62 11.87 .
11.42 9.79 "l;13.48 |
9.06 9.76 8.17
13.17. 13.22 _}3.12



- RESULTS:

(46)
(47)
(48)

\

PART 1 (Cont'd)

188

Means
Combihed sexes Males Females
N . 8.89 8.52 9.37
0 - 11.33 10.66 12.18
Q, 9.81 11.09 8.21
Q, 11.33 * n.a .22
0, 10.89 1.6 10.55
0 13.99 13.28 14.88
Impulsivity  1.77 1.67 - 1.89
Sociability  4.70 4.67 4.73 : ‘( 3

.



RESULTS:

(2)
(3)
(4)
(5)
(6)
(7). -
(8)

(10)
()
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)
(20)
(21)
(22)

PART I

(Cont'd)

Standard Déviations

189

Combined sexes

6.
1
7.

58
.39

72

.58
.10
.00
.51

.74
.66
.22
.98
.03
.27

.59

Males
7.16
.11.53
7.45
2.47

22

.06
.66
.07

.33

.89

12

3
3
2
4
9.0i
3
2
3
2.36
5

.30

(2]

.39

s o

77
.20

L L - )

.03
.82

w

3.41
5.69

14 .

Females
5.65
9.95
8.04
2.66
2.90
2.92
2.27
3.26
7.45
2.92

N

.75
14
.58
3

[3,] N -On N

.23
n

-

.14
.21

w

.93
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RESULTS: PART I (Cont'd)

Stanﬂgrd Deviations

Combined sexes - *Males Femalesl
(23) 3.34 3.41 3.18,
(24) 3.40 3.30 3.50
(25) 10.25 9.65 1%f96\)
(26) - ‘ 8.84 9.20 XY,
(27) 3.98 3.93 4.05
(28) 2.8 2.7 2.0
(29) 6.52 . 6.73 5.91
(30) | ‘ 33.91 33.46 34.41
(31) ), 3.8 ! 4.23 .60
(32) 2.31 217 & 2.3
(33) 0.17380 0.19833 0.13487 >
(34) 0.62186 " 0.68210 0.53588
(35) 0.50 ‘ 0.00 0.00
(36) - a0 2.95 3.41
{37) S U 7R 1.77 1.69
(3) ~o3.90 - 3.73 7 "4.09
(39) -#\JZL\;:? 3.75 4.19
(40) 4.70 451 . 4.8
(41) . 3.46 - 3.29 3.65
(42) 5.68 | 5.30 5.055
. (43) 3.89 3.55 3.28
(44) | 3.20 © 3.17 3.0

(a5) 3.59 | 3.82 4 3.27



RESULTS:

PART I (Cont'd)

191

Standard Deviations ’iﬂ
Combi'ned sexes Males Females™. 7%; ﬁ:
2.75 2.79 "2.63 - ;jg§$
3.67 372 gy &
3.54 348 2 8
3.35 3.39 1 20
3.12 > 96 0
" 4.5 4.84 e
J.25 1.08 1.43
~2.04 1.97

X

!
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RESULTS: PART II. Intercorrelation Matéix,(Combined sexes, T-score
data).

_Note: The first 53 ;ariables are the separate sex mean-deviated

1ower-oréer variables as given in Table VI. The next five variables

are the five higher-order factor variables as given in Table VI.

(Note that variablgsﬁ3, 1, td, and 26 were dropped from the

see ANALYSIS sectibn, stage four.) Similar

factor.analysés:
separate sex T-score matrices and the corresponding combined sexes

and separate sexes "raw-score" matrices are available from the
S .

. .author.
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APPENDIX D
| FACTOR ANALYTIC RESULTS o
= PART III. Primary Factor Pattern Matrix, P.  (Note: Factors II,
111, VII; and XII are reflected (i.e., all signs reVerged)' |

L

from original appearance,)

Estyimates of uniqueness from Image analysis (szj =] - smcj).

54 .5 63 .1 67 .42 .63 .48
43 48 6l 58 .3 45 53 g8
6 .78 \J1 .58 .52 .42 .63 - .48
77 73 .69 66 .77 3 L 61
80 .46 42 .33 58 .26 JL )
53 .69 .44 .66 .64 .49 4 62
.33 | |

Estimates of uniqueness from Principal Axis analysis (uzj =] -’hzj)

.64 39 2 .77 .73 13 .54 .40.
.37 39 .63 .54 . .27 4 53 e
72T 8 55 53 42 g7 g
79 s 3. .85 .9 .99 g6
.83 .43 .26 .20 .44 2 .36 .44

45 4572 68 .40 51 .64
.30 | L
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PART IV. Primary Factor Structure Matrix, S. (Note: Factors II,

111, VII, and XII are reflected (i.e., all signs reversed)

from original appearance.)
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PART V. Correlations between Primary Axes, L. (Included are the
correlations ‘of the five higher-order factor variables with
the 13 factors.) (Note: Factors II, III, VII, and XII are

reflected (i.e., all signd reversed) from original appearance.)
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PART VI: Higher-order Factor Analyses.

a.
b.

C.

Cattell-White Hierarchical Analysis
Hendrickson-White Hierarchical Analysis

Schmid-Leiman Hierarchical Analysis
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b. Fourth-order Solution . b. Fourth-order Solution
from 49 variables _ . from 13 Image factors.
Communalities |
1 0. -0.42 1 0.191- 0.437
2 o.ggg ho.zsg 2 0.290 - -0.538
3 o.on 0.106 3 0.1¥ - 0.373
-4 0.o07 0.266 4 0.372 -0.610
6 0.164 0.405 -6 0.180 . 0.425
7 0.084 -0.290 7 0.451 «=0.671
8 .0.133 -0.365 8 0.023 - 0,153 "
-9 0.40 = -0.374 -9 0.088 - 0.297
10 0.045 -0.212 10 0.444 0.666
1 0.069 -0.263 1. 0.043 _ =0.207
12 0.032 -0.178 12 o0.0m - -0.08
13 - 0.275 Tt -0.528 13 0.358 0.598
14 0.048 - -0,218 . . _ - ,
15 0.054 -0.232 . 2f822 » 2.822
16 -0.009 -0.096 - B
17 . 0.085 -0.292
18 0.042 -0.206
19 - 0.000 0.008
20 0.056 . +0.237
21 0.055 0.234
2  0.127 . -0.356
- 23 0.120 -0.347
24 0.123 -0.351
25 0.004 © -0.067
26 0.1g8  =0.434
- 27 0.033 =0.180
28 0.000 -0.010
29 0.019 -0.138 .
30 0.107 -0,327
31 0.004 ' 0.062
2 0.029 - <0370
3  0.080 - -0.283 o
k3 0.073 -0.270
35 0.021 - -0.146
36 0.010 -0.101
37  0.005 - -0.072
38 0.033 - -0.182
39 0.004 - 0.062
4 - 0.064 « 0,254
41 0.128 -0.358 Sl
. 42 0.002 -0.039 o ' -
.43 0.097 0.311 ' -
44 0.026 -0.160
45 0.033 . -0.182
46  0.063 -0.251
- 47 0.040 : 0.201
- 48 0.210 0.453

49 . 0.004 -0.064 |
- 3.2715 3,275
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APPENDIX E - '
A SHORT GLOSSARY

- Affectothymia (A+) vs. Sizothymia (A”).
~warmhearted,'0utgoing,‘Easygcing, Participating vs. Reserved.,
Detached, Critical, Aloof, Stiff. o

'High Intelligence }B+) Qc. Low'Intelligence’(B').

Higher Ego Stréngth (C+) ws. Emotional instability-ar Ego

Weakness (C7). .
Emot1ona]]y Stable, Mature, Faces Rea11ty, Calm vs. Affected
by Fee11ngs, Emot1ona11y less Stable, Eas11y Upset, Changeab]e

Dom1nance (E+) Vs, Subm1ss1veness (E7).

Assert1ve, Aggreséive, Coﬁpetitive, Stubborn vs. Humble,
‘ > _ . « . .

7

~ Mild, Easily. led, Docile, Accommddating;

Surgency(F+) vs. Desurgency (F7).
Enthus1ast1c Heedless, Happy go-]ucky vs. Sober,-Taciturn,:
Serious. _ _ . :

Superego Strength or Character (G+) vs Low Superego Strength

- or Lack of Acceptance of Group Moral Standards (N )
Conscientious, Pers1stent Moral1stic Staid vs. D1sregards
ru]es, Expedient. | | '

Parmia (for "parasympathetlc immnity to threat") (H+) VS,

"Threct1a (for "susceptabi]ity to threat") (H ).
Adventurous,"Th1ck sk1nned" Soc1a1ly Bold vs. Shy; fimid.'

| Restrained, Threat sens1t1ve | | | |

Premsia (for "projected emot1ona1 senstt1v1ty") (I+) vs. Harria (I ).
Tender-m1nded Sens1t1ve, Dependent, 0verprotected vs. Tough- ’

. minded, Rejects 111u51ons



Protension (for "projected inner tension") (L+) vs. Alaxia (L").

Suspecting, Jealous vs. Trusting, Acoeptihg Conditions.
Autia (fof "eufistic“ or "internally autonomous“)'(M+) Qs.
Praxernia (M). | |

Imaginative; Bohemian, Absent-minded Js. ﬁrectiCa], Has

"Down to Earth" Concerns.

.’Shfewdness (Nf) vs. Naivete (N ). Astute, Worldly vs.

‘Forthright, Unpretentious.

neness (0+) vs. Untroubled Adequacy {0°).

Guilt

Apprehgnsive, Self-reproaching, Insecure, Worrying, Troubled

vs. Se f-assured Plac1d Secure. Complacent.
Radicalism (Q1+ VS, Conservatnsm of Temperament (Q]-)
Exper1ment1ng L1bera1 Ana]yt1cal Free- th1nk1no VvS.

f
specting Est@blished Ideas, Tolerant of

Conservatjve,
‘Traditional Difficulties.

Se]f-Suffjciency (QZ+) VS. Group‘Deoendency (02}).
‘Self-sufficient, Resourceful, Prefers Own Decisions vs.

_ Socially Groop Deoendent, A “Joiner", and Sound Fo]1owef.

 High Strength:of Self—Sentimeﬁt (Q3+)'vs; Low Self-Sentiment
JIntegratlon (Q</) | ) o .
‘Controlled,\Exacting Will Powers Soc1a11y Prec1se Compulsive, |

216

Follow1ng Se]f-Image vs. Uncontro]}ed, Lax, Fo]]ows,pwn Urges, !

Care]ess of Social Rules.

‘tratedl dr1ve of any sort) (Q4+) vs. Low Erglc Tenswon (Q4 ).

Tense, Frustrated Driven, Overwrought Fretful vs Relaxed

Traanil Torpid, Unfrustrated Composed

).
/ .

. High Erglc Tension. (for tension resu1t1ng from unsat1sf1ed (frus-



