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Few personality constructs have
remained as controversial and as pro-
ductive of research over the years as
extraversion-introversion. First es-
tablished by Jung (1923) as a "di-
mension" of the pormal personality,
the construct has since been extended
in many directions; it has been linked
with physiological processes and mor-
phology, with perceptual and cogni-
tive behavior, with sociocultural phe-
nomena, with physical and psycho-
pathological disorders of one sort and
another. Early attempts to demon-
strate these relationships produced
little in the way of definitive results;
researchers began to doubt the va-
lidity of the construct, and in the
early forties, it looked for a time as
though extraversion-introversion had
had its day. Like the proverbial bad
penny, however, the construct has
continued to turn up, notably in
factor analytic studies, and over the
past decade it has gradually been
reinstated as an important focus in
personality research. In a review of
factorial studies of personality, Ey-
senck (1953) observed that although
the picture is not as clear as one might wish
. . . its main outlines are becoming more and

1 The writer wishes to express her apprecia-
tion to E. Lowell Kelly for his valuable advice
and assistance in the preparation of this
paper, and to Warren T. Norman and Richard
D. Mann for their reading of the manuscript.

more definite. . . . At the type level, i.e., at a
level where concepts are based essentially on
the intercorrelations between traits, three
main dimensions appear to have been estab-
lished: Neuroticism, Extraversion-introver-
sion, and Psychoticism. These three dimen-
sions appear to be relatively orthogonal to
each other, and also to "g" (Thurstone's sec-
ond-order factor of cognitive functioning) (p.
318).

Eysenck's conclusions as they ap-
ply to extraversion-introversion em-
brace two issues of longstanding con-
cern—briefly, the unidimensionality
of the construct, and its relationship
to "neuroticism" or, more broadly,
adjustment. These issues were not
adequately resolved at the time of
Eysenck's review; they have gained
importance in the years since, as a re-
sult of renewed interest in extraver-
sion-introversion. In this paper, the
two issues will be examined in the
light of more recent evidence, in an
attempt to clarify the current status
of extraversion-introversion as a per-
sonality dimension.

THE ISSUES
Is extraversion-introversion a uni-

tary dimension? Doubt concerning
the unidimensionality of extraver-
sion-introversion was a natural conse-
quence of the conflicting results of
early research; it was reinforced by
the repeated finding of low to mod-
erate correlations (averaging about
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.35) between various measures of
the so-called dimension (Bernreuter,
1934; Guilford & Hunt, 1932; Hovey,
1929; Moore & Steele, 1934; Stagner,
1932; Vernon, 1938). While recogniz-
ing that the measures were partly at
fault, investigators began to suspect,
in addition, that they were not deal-
ing with a single dimension.

Unidimensionality is clearly im-
plied in Eysenck'sconclusions,above;
in support of his position, he points
to factors in rating and questionnaire
studies (and a few objective and pro-
jective test analyses) which, though
bearing different names, seem to re-
flect extraversion-like characteristics.
However, many inconsistencies can
be found in the factors, and empirical
evidence for their identity is virtually
nonexistent.

In the past few years, many psy-
chologists have become increasingly
convinced that extraversion-introver-
sion is an important dimension of
personality; yet there is curiously
little agreement as to its essential na-
ture. Cattell (195 7 b), for example, has
presented evidence to indicate that
extraversion-introversion is largely
of environmental origin; Eysenck
(1956a) is as firmly convinced by his
research that heredity plays a major
role. The persistence of such dis-
crepancies strongly suggests that ex-
traversion-introversion may not be a
single dimension after all, and that
the impression of unity may have re-
sulted from the too hasty attach-
ment of a familiar label to a number
of quite different dimensions, on the
basis of superficial similarity.

Is extraversion-introversion inde-
pendent of adjustment? The relation-
ship between extraversion-introver-
sion and adjustment was argued at
length by early theorists, some fol-
lowing Jung (1923) in maintaining
the independence of the two dimen-
sions, others sharing Freud's (1920)

belief that introversion was a fore-
riinner of neurosis. Researchers gen-
erally accepted Jung's formulation,
but ran into difficulty when it came
to measuring the two dimensions.
Guilford (1934) pointed up the prob-
lem, calling attention to
the very troublesome situation found by those
who construct tests of IE [introversion-extro-
versionjandof "neurotic tendency,"a difficulty
in keeping the two types of tests from corre-
lating significantly with one another (p. 343).

Again, the measures were suspect,
but with repeated attempts to im-
prove them, measures of extraversion
continued to correlate as highly with
adjustment measures as they did
with each other (Bernreuter, 1934;
Vernon, 1938). Thus, the possibility
of an intrinsic relationship between
the two dimensions could not be ruled
out.

The problem has been less appar-
ent in factorial research, where, as
Eysenck has noted, orthogonal fac-
tors resembling extraversion-intro-
version and neuroticism frequently
appear in the same analyses. In
many instances, however, the char-
acteristics associated with "introver-
sion" continue to have a strong mal-
adjustive flavor.

Clarification of these issues must
be sought in multivariate research,
examined in the light of well-defined
criteria for unidimensionality and
factorial independence. The follow-
ing criteria appear useful; they guide
the presentation of evidence, below,
and provide a framework for subse-
quent evaluation.

1. If extraversion-introversion is a
major, unitary dimension of person-
ality, (a) it should be represented as a
factor in all measures and media cov-
ering the personality domain, and
(b) the factors so obtained should be
interrelated.

2. If extraversion-introversion and
adjustment are independent dimen-
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sions, (a) factors corresponding to
the two dimensions should be uncor-
related, and (&) to the extent that the
same variables appear on factors of
extraversion-introversion and adjust-
ment, indicators of "good" and
"poor" adjustment should as fre-
quently be associated with extraver-
sion as with introversion.

THE EVIDENCE

In the present discussion, attention
will be focused on research which has
appeared since Eysenck's 1953 re-
view. However, exceptions will be
made in the case of earlier studies
which are particularly relevant to the
issues outlined above. The evidence
to be considered comes chiefly from
the researches listed (with code sym-
bol and reference citation) in Table 1.

Analyses of Ratings

Few factorial rating studies have
been published in recent years; the
one contribution of interest here is a
second-order analysis by Cattell
(CaD) of "life-record" data, based on
observations of behavior in life situa-
tions. Cattell's second-order extra-
version factor has positive loadings
on F, Surgency (.70); E, Dominance
(.54); A, Cyclothymia (.38); and H,
Parmia (.17), the latter associated
with gregarious sociability and im-
pulsiveness. At the introvert pole,
the factor is defined by M, Autia
( — .54), linked with extreme subjec-
tivity and "inner mental life."

The results of this analysis are es-
pecially noteworthy, in view of Cat-
tell's longtime insistence that extra-
version-introversion (E-I) was noth-
ing more than a broad cluster of re-
lated trait elements, and, as such,
not a very useful construct (Cattell,
1945,1946,1950). Having discovered
second-order E-I factors in rating and
questionnaire data, he now suggests
that

it is perhaps worth while to make a deter-
mined attempt to rescue the label "extravert-
.vs-introvert" from the scientific disrepute and
uselessness into which it has fallen through
popular adoption (Cattell, 1957b, p. 267).

Analyses of Questionnaires

Much of the factorial research
relevant to E-I is based on question-
naires which evolved from a series of
early factorial studies by Guilford and
Guilford (1934, 1936, 1939a, 1939b).
Among these questionnaires are Guil-
ford's Inventory of Factors STDCR
(1940); the Guilford-Martin Inven-
tory of Factors GAMIN (1943a); the
Guilford-Martin Personnel Inven-
tory (1943b); and the Guilford-Zim-
merman Temperament Survey, or
GZTS (1949), which incorporates 10
factors, from the preceding inven-
tories

Analyses of the Guilford
Questionnaires

It can be seen in Table 2 that an-
alyses of the Guilford questionnaires
have consistently yielded E-I factors
defined by a similar pattern of vari-
ables. Factors obtained by Denton
and Taylor (De) and by North (No),
in analyses of the STDCR inventory,
have their principal loadings on R,
Rhathymia (freedom from care) and
S-, Social Extraversion.2 R and S-
also appear on Lovell's factor (Lo)
along with G, General Activity, and
A, Ascendance, from the GAMIN in-
ventory. The same four variables are
distributed on three of the factors ob-
tained by Thurstone (Thu) in a re-
analysis of Lovell's data. A second-
order analysis of Thurstone's matrix
by Baehr (Ba) pulls together R, S-,
G, and A on an extraversion-like
factor, Primary Function, which is
defined by Thurstone's Factors VII,
Impulsivity (.85) and V, Dom-

* Denton and Taylor's factor also has a
loading of ,29 on an objective test factor
called Verbal Versatility.
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TABLE 1
MAJOR CHARACTERISTICS OF MULTIVARIATE STUDIES RELEVANT TO

EXTRAVERSION-lNTROVERSION (E-I)

Investigator

Baehr (1952)

Becker (1959)

Cattell (19SS)

Cattell (1956b)

Cattell (19S7b)

Cook & Wherry (1950)

Denton & Taylor
(1955)

Eysenck (1956a)

Foster (1955)

Franks, Souief, &
Maxwell*

Guilford &
Zimmerman (1956)

Heron (1954)

Hifdebrand (1958)

Himmelweit, Desai,
& Petrie (1946)

Karson & Pool (1957b)

Karson & Pool (1958)

Kasaebaum, Couch,
& Slater (1959)

Lovell (1945)

Symbol

Ba

Be

CaA

CaB

CaC

CaD

Co

De

Ey

FoA

FoB

Fr

Gu

He

Hll

Him

KaA

KaB

Kas

Lo

Sample

(Same as Thu, below)

32 male, 30 female col-
lege students

250 USAF pilot trainees

500 USAF pilot trainees

181 male & female col-
lege students,
227 USAF trainees

544 male & female col-
lege students

111 naval submarine
candidates

170 high school seniors

104 twins (13 pairs each
male identical & frater-
nal, female identical &
fraternal)

54 state highway patrol
officers

28 college student vol-
unteers

100 male, 100 female
adult volunteers

(Same as Lo, below)

80 male unskilled fac-
tory workers

95 male neurotics

64 male surgical patients

71 maladjusted USAF
officers

71 maladjusted USAF
officers

160 male college fresh-
men

122 male, 78 female col-
lege students

Number and
Type of

Variables"

9Q

25 Tc

15 Q

64 T

113 T
15 Q

15 Q

12 R

'J9
2 C
1 R

8 T
5Q

34 T
11 PT
2 R
2 SR
1Q

8 PT
2 T
1 C

8Q
4PT
41
3T

7 Q

69 Q

19 T
4 I
1 C
1 R

1ST

f ?

16 T

18
30 Q

16Q

32 Q

13 Q

Type of Analysis'1

Second-order, oblique

First-order, orthogonal

First-order, oblique

First-order, oblique

Second-order, oblique

Second-order, oblique

First-order, orthogonal

Second-order, oblique

First-order (rotational cri-
teria not specified)

First-order, orthogonal

First-order, orthogonal

First-order, orthogonal1'

First-order, orthogonal
(ft, cosine-pi approxima-
tion)

First-order, orthogonal
(Hurt's simple summation)

First-order'

First-order orthogonal (rj;
unrotated)

Correlational

Second-order, orthogonal

First-order, orthogonal

Second-order, orthogonal

Num-
ber of

Factors

6

8

IS

16

4

6

6

6

6

4

5

3

18

4

4

2

—

6

3

6

" Classified as follows: C, clinical observation; I, interest or attitude inventory; PT, projective test; Q, question-
naire; R, behavioral rating; SR, self-rating; T, objective test.

k Unless otherwise noted, all factorizations began with centroid analyses based on Pearson r, factors subse-
quently rotated for simple structure.0 Plus 7 retest measures, 5 random variables, 6 items of background information.d Unpublished study, 1958.6 Not rotated for simple structure; rotational criteria described in text.
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TABLE 1 (Coniimud)

Investigator

R. D. Mann (1958)

R. D. Mann8

Nelson & Shea (1956)

North (1949)

Royal (1950)

Scheier & Cattell
(1958)

Singer, Wilensky,
& McCraven (1956)

Thornton &
Guilford (1936)

Thurstone (1951)

Tyler (1951)

Welsh (1956)

Wheeler, Little,
& Lehner (1951)

Williams &
Lawrence (1954)

Wood (1957)

Symbol

MaA

MaB

MaC

Ne

No

Ro

Sc

Si

Tho

Thu

Ty

We

Wh

Wi

Wo

Sample

100 male college students

100 male college students

100 female college stu-
dents

19 male, 33 female col-
lege students

155 male, 15 female col-
lege students

100 male college students

86 male college students

100 male schizophrenics

75 male, 25 female col-
lege students

(Same as Lo, above)

107 female graduate
students

150 male VA medical &
surgical patients

112 male college students
(matrix 1)

100 male VA neuropsy-
chiatric patients

56 male & female college
students

Number and
Type of

Variables

26 Q
8T
5 I
1 R

26 Q

26 Q

15 Q

5Q

12 PT
3Q

90 T

'38

9PT
9T
4 R
1 SR

!&
13 Q

15 Q

16 Q

12 Q

17 PT
'«$

18 Q

Type of Analysis

Second-order,' orthogonal

Second-order, orthogonal

Second-order, orthogonal

Correlational

Second-order, orthogonal

Correlational (rpj)

First-order, oblique

First-order, oblique (r0);
second-order, oblique

Correlational

First-order, oblique

First-order, orthogonal &
oblique

First-order, orthogonal
(unrotated)

First-order, orthogonal

First-order, orthogonal &
oblique (r* for T & PT
variables)

Correlational

Num-
ber of

Factors

7

5

5

—

2

—

15

4
2

—

9

5

3

4

4

—

* With respect to Q variables only. However, factors discussed here have no important loadings except on Q
variables, hence are essentially second-order factors.

« Unpublished analyses, Univer. of Michigan, 1959. Based on data obtained by Weitzenhoffer (1956).

inance (.80). However, Thurstone's
first factor, Reflectiveness, with its
principal loading on T, appears in-
stead on Baehr's Emotionally Un-
stable factor. From this analysis—
and from the preceding ones—it
looks as if T, Thinking Introversion,
is essentially a maladjustment fac-
tor,8 and that the core of E-I as meas-
ured by the Guilford questionnaires
consists of Factors R, S, G, and A.

A question about the relationship
of R to extraversion has been raised

' However, its GZTS counterpart, Thought-
fulness, loads several extraversion-like factors
obtained in joint analyses of the Guilford and
Cattell questionnaires, discussed subsequently.

by Guilford and Zimmerman, who
have recently carried out another
analysis (Gu) of Lovell's data. In
order to have several variables repre-
senting each factor, they divided each
of the factor scales into three or more
short "tests," by sorting the items in-
to apparently homogeneous sub-
groups. Sixty-nine "tests" or varia-
bles were obtained in this manner;
another—the subject's sex—was
added. The matrix of intercorrela-
tions for the 70 variables yielded fairly
good approximations of the 13 origi-
nal questionnaire factors, along with
a second C factor—C2—and four
residuals, Minor changes in meaning



TABLE 2
QUESTIONNAIRE FACTORS: GUILFOKD AND CATTELL FACTORIAL QUESTIONNAIRES

Variable'

Guflford factors'*
G, General Activity
R, Restraint

(R, Rhathymia)
A, Ascendance
S, Sociability

(S, Social Introversion)
E, Emotional Stability

(C, Cycloid Tendency)

O, Objectivity
F, Friendliness

(Ag, Agreeableness)
T, Thoughtfulness

(T, Thinking Introversion)
P, Personal Relations

(Co, Cooperativeness)
M. Masculinity
— , (I, Inferiority)
— , (N, Nervousness)

CatteU factors
A, Cyclothymia
B, General Intelligence
C, Emotional Stability
E, Dominance
F, Surgency
G, Super-Ego Strength
H, Parmia
tPremsia
L, Protension

M.Autia
N, Shrewdness
O, Guilt-Proneness

Ql, Radicalism
Q2, Sett-Sufficiency
Q3, Will Control
Q4, Ergic Tension

Factor Identification (Analysis & Factor in Series)

De
V

71

-51M

42M
01M

-03M

Lo
I

73

71
70

-70M

-02M
-23M

25A

-08A

-08M

06
—02
-38M

COM

Non

75

-75M

01M
-24M

-03M

Thu

I-

-02

41
-03

-29

-26
-35

08

-03

-76

03
00
05

-01

V

-04

07
55

—42

00
-12

00

-01

00

07
01

-04
00

vn

60

45
00

-06M

05M
01M
13

-03

-02M

-03
-04
-17
-05M

CaCn

45

10A
-01

48
—01

33A
01

-13M
-51
-09
-07M
-42
-38
—OlA
-09M

KaBn

51
03
24A
54
75

-06
84A

-23M
-02M

02M
11

-34M
02M

—23
-19A
-06M

Be
V

81

-17A

—61

09A
-07

-OS

-39

-18

-15
06M

-08

MaA

m

60
-07

56
70

18

06
07

04

11

06

22
03
11
36
31
22
68
10

-22
-08

21
-30
. 09
-30

06
05

rv

04
-64

02
06

10A

04A
-31A

-51

-11A

08A

05
-13
-02A

28
57

-28
09

-35
33M
13M
34M

-17M
02
11

-34
01M

MaB

in

62
-25

83
77

19

09
-28

23

-01

09

31
-15
-11

51
49
20
85

-06
11
11
05

-29
01

-32
-15
-03

IV-

02
-67

-21
00

OOA

05A
OlA

-72

05A

13A

08
05
23A
06
50

-45
00

-37
-05M
-11M
-05

09M
-05
-23
-51A

07M

MaC

n

64
-48

77
80

29

19
-25

-08

03

19

30
-02
-03

55
55

—11
86

-11
-10

30
02

-15
09

-34
01

-07

m-

-07
-51

-19
11

03

-17
07

-58

-08

—41

23
-15
-04
-30

27
06
01
03

-10
-10
-18
-04
-52
-38
—07
-03

IV

29
-26

-15
-22

OlA

-05A
04A

— 17

-10A

-04A

-04
02
08A
23
09

-45
-12

25
DIM
33M

-01
19M
17
31

— 59A
-14M

g

s
SB

Note.—In this and subsequent tables, decimal points omitted, factor loadings reported to two decimal places. Vacant cells indicate variables not represented in study. A and M (attached
to factor loadings) indicate variables appearing on "adjustment" factors (>.30) in same analysis, and direction of loading (A=adjustment, M = maladjustment).

£ Loadings reflected where necessary to agree with direction indicated by factor scale title.
b Listed by title in Guilford-Zimmerman Temperament Survey. Earlier equivalents, if different, given in parentheses. Note change hi direction for R and S.
• Additional loadings: Maudsley Personality Inventory E, Eitravereion, 82; N, Neuroticism —28M; 16 PF second-order Anxiety —14M; 16 PF second-order Extroversion (sum A, E

F, and H), 68.
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were indicated for several factors, and
rather substantial ones for R. Half of
the "tests" from the R scale went to
other factors: reticence to A, impul-
sivity to C2, and rapport with the en-
vironment to O. In view of these
modifications, particularly the last,
Guilford and Zimmerman have ques-
tioned the relationship of R to Jung's
extraversion, with which it has gen-
erally been identified. However, the
remaining attributes of R—carefree-
ness, unconcern, and liking for ac-
tion, along with the cheerfulness and
energy formerly associated with Fac-
tors D and G—seem in a broad sense,
at least, to be consistent with extra-
version.

Analyses of the 16 PF Test
Cattell's E-I questionnaire factor

emerged from a second-order anal-
ysis (CaC) of the Sixteen Personal-
ity Factor Questionnaire, or 16 PF
test (Cattell, 19S7a). This factor,
shown in Table 2, is similar to the
previously discussed rating factor,
differing chiefly in the omission of E,
Dominance, and the addition at the
introvert pole of two primary factors
unique to questionnaire data—Ql,
Radicalism, and Q2, Self-Sufficiency.

The 16 PF extraversion factor
obtained by Karson and Pool (KaB)
resembles Cattell's in F, Surgency,
and A, Cyclothymia, but the two
factors are otherwise quite different.
As seen in Table 2, Karson and Pool's
factor adds E, drops Ql, and has a
negligible Q2 loading; more im-
portant discrepancies are found in H,
Parmia, and M, Autia. Cattell's
factor has its highest loading on M,
and a relatively small one on H; Kar-
son and Pool's E-I factor, on the other
hand, has its highest loading on H
and no loading on M, which appears
on their anxiety factor (.72). Sim-
ilarly, M contributes little to the ex-
traversion-like factors obtained in

joint analyses of the Guilford and
Cattell questionnaires, but in three
of these analyses (MaA, MaB, MaC)
it has substantial loadings—.44, .59,
.54—on maladjustment. Further-
more, Wood's 16 PF intercorrela-
tions (Wo) show M to be virtually
uncorrelated with the other extra-
version primaries, but closely related
to the major components of Cattell's
second-order anxiety factor (L, 0,
Q3, Q4). Contrary to Cattell's re-
sults, then, these studies suggest that
M is primarily a maladjustment fac-
tor.

The various studies do differ in sev-
eral respects, and while the discrep-
ant results are not adequately ac-
counted for by these differences, it is
well to mention them. In the first
place, Cattell's factors are oblique,
Karson and Pool's factors—and fac-
tors from the joint analyses—are or-
thogonal. The use of different rota-
tional criteria might be expected to
result in somewhat different factor
patterns; it is not a sufficient ex-
planation, however, for the correla-
tion matrices themselves are quite
dissimilar. Cattell's matrix shows M,
for example, to be a relatively inde-
pendent factor, having its highest
correlation ( — .36) with F. On the
other hand, Karson and Pool, Mann,
and Weitzenhoffer (1956)—whose
matrices were used in Mann's B and
C analyses—found M to be sub-
stantially correlated with several fac-
tors, notably the adjustment pri-
maries. It should be noted, too, that
Cattell's matrix consists of correla-
tions between the primary factors, the
others of correlations between factor
scores. However, for the sample on
which Cattell's analysis is based, the
correlations between factor scores do
not differ greatly from the primary
factor intercorrelations (Cattell,
1957a). Finally, the various analyses
are based on somewhat different pop-
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ulations—i.e., Karson and Pool's on
Air Force personnel, Mann's on col-
lege students, Cattell's on a combined
group of college students and Air
Force trainees. On the basis of popu-
lation differences, then, it would be
expected that the greatest discrep-
ancies would be found between Kar-
son and Pool's analyses and Mann's.
Quite the contrary, these studies
yielded the most comparable inter-
correlations, and the Karson and Pool
E-I factor is closely paralleled by
one factor from each of Mann's anal-
yses (MaA and MaB III, MaC II).
Moreover, these studies unanimously
fail to support M as a major E-I vari-
able. Thus, while some of Cattell's
primary factors—notably F and H—
seem well-established as nuclear parts
of the extraversion pattern, the role
of M remains unclear.

Joint Analyses: Guilford and Cattell
Questionnaires

Inasmuch as the questionnaires of
Guilford and Cattell cover a wide
range of personality characteristics, it
might be expected that the measures
would overlap to some extent, and
that the two sets of extraversion
factors would be closely related. The
nature of the relationship can be
seen in Table 3, in the GZTS-16
PF intercorrelations obtained by
Weitzenhoffer. It is interesting to
note that the questionnaire scales
with consistently high loadings on
E-I factors-—Guilford's R, S, G, and
A, and Cattell's F and H—form a
highly correlated "cluster," and that
except for E, Dominance, the re-
maining extraversion primaries from
the two inventories are only tan-
gentially linked with the cluster.

Of greater interest is what happens
to the cluster when the intercorrela-
tions for the Guilford and Cattell
scales are jointly factored. Relevant
factors from Mann's analyses (MaA,

MaB, MaC), and Becker's (Be), ap-
pear in Table 2. One of the first
things to be noted is that only one of
the joint analyses yielded a factor
which clearly corresponds to the
cluster described above: Factor II in
Analysis MaC, which has its principal
loadings on 16 PF E, F, and H, and
GZTS G, R-, A, and S. The MaA
and MaB analyses split the cluster
and distributed its variables on two
factors—Factor III, Social Extrover-
sion, which combines GZTS S, G, and
A with 16 PF H and E, and Factor
IV, Lack of Self-Control, which links
GZTS R- (and T-, one of the "fringe"
variables) with 16 PF F. Becker's
factor seems most closely related to
the latter, by virtue of its loadings on
Guilford's R- and T- and 16 PF G-,
Lack of Internal Standards, Unfor-
tunately, comparison is hindered by
the fact that 16 PF A, E, F, and H
are represented by a single score in
Becker's analysis (see footnote, Table
2). Finally, looking again at the MaC
analysis, it will be noted that Factor
II, despite its sizeable loadings on all
of the cluster variables, is most heav-
ily weighted by GZTS S, G, and A,
and 16 PF H; in short, it is most
similar to the Social Extroversion
factors from the MaA and MaB anal-
yses. MaC Factor III-, with its
GZTS R- and T- loadings, and Factor
IV, denned principally by 16 PF
G- and Q3-, Lack of Will Control,
may be a further split of the Lack of
Self-Control factors obtained in the
MaA and MaB analyses.

From Mann's analyses, then, it ap-
pears that two or more factors are re-
quired to account for the intercor-
relations between E-I variables from
the Guilford and Cattell question-
naires. Moreover, the factors show
remarkably little overlap; only F,
Surgency, has loadings as great as .30
on the two factors from the MaA and
MaB analyses. It would seem, there-
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TABLE 3

INTERCORRELATIONS BETWEEN E-I VARIABLES:
GZTS AND 16 P. F. QUESTIONNAIRES

(From Weitzenhoffer, 1956)
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\7o-InU1aV aria Die

16 P. F.
A

E

F

H

M

Qi

Q2

G

16
07
29**
39**
30**
40**
47**
45**
10
33**
13
06

-19
-08

R

-15
97**
if 1

-26**
-07
-60**
-54**
-36**
-40**

06
-30**

29**
06
23*
26**

GZTS

A

19
20*
44**
47**
26**
28**
74**
69**
04
17
19
11

-11
-28**

S

28**
29*
37*
34*
44*
41*
74*
81*

-18
05

-14
06

-45**
-44**

T

-05
-05

17
-04
-17
-29**

06
-02

32**
15
37**
40**
28**
17

Note.—Intel-correlations baaed on 100 males, 100 females, respectively. Italicized coefficients indicate reversals
of expected sign.

* SigniBcant at .05.
** Significant at .01.

fore, that these factors represent rela-
tively distinct dimensions.

As to the nature of the dimensions,
Mann (1958), in a discussion of his
MaA factors, has suggested the possi-
bility that
Factor III corresponds to the American con-
ception of extroversion, with its emphasis on
sociability and ease in interpersonal rela-
tions, while Factor IV corresponds to the
European conception of extroversion, with
its emphasis on impulsiveness and weak super-
ego controls (p. 108).

Mann's distinction appears to be a
valuable one; perhaps, however, it
can be more precisely tied down in
terms of the major variables denning
the two factors.

Looking first at Social Extrover-
sion, the vitality and enthusiasm
associated with GZTS G, the aspira-
tion to leadership and interpersonal
interaction reflected in A and 16
PF E, the seeking of (and pleasure
in) social contacts described by
GZTS S and 16 PF H, all appear

to be ingredients of response to the
environment and its "objects," i.e.,
people. A dimension described by
these variables might then be broadly
conceptualized as one of response to
external stimuli, with the extremes
characterized as approach vs. avoid-
ance. Thus denned, Social Extrover-
sion would seem to approximate
Jung's (1923) conception of extraver-
sion, the essence of which is the rela-
tive importance accorded the "ob-
ject" and objective events. The
negative pole of the factor might like-
wise be identified with Jung's intro-
version—emphasis on the self and
inner, subjective processes—to the
extent that avoidance of the external
world can be viewed as a consequence
of such self-preoccupation.

Mann's Lack of Self-Control fac-
tor, on the other hand, suggests a
very different conception of E-I.
Among the variables defining this
factor, GZTS R- contrasts happy-go-
lucky unconcern with seriousness and
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self-control; T- is associated with
mental disconcertedness, as opposed
to reflectiveness and self-observation;
16 PF F reflects carefreeness vs.
introspectiveness and brooding;4 G-
is associated with lack of dependabil-
ity and indolence, as opposed to per-
severance and conscientiousness; Q3-
contrasts laxity with control. The
essence of these characteristics seems
to be their relevance to the handling
of impulses; the dimension they de-
scribe might be thought of as one of
response to stimuli arising from
within. Viewed in this way, Mann's
Lack of Self-Control factor is readily
identified with Eysenck's conception
of E-I. In his Dynamics of Anxiety
and Hysteria, Eysenck (1957) char-
acterizes the neurotic extravert as
undersocialized (schematically, id
+ego>super-ego); the neurotic in-
trovert, on the other hand, is de-
scribed as oversocialized (super-ego
+ego>id). An empirical link with
Eysenck's viewpoint is provided by
the high R loading on Lack of Self-
Control. Eysenck considers R to be a
good measure of his dimension; he
has used it both as a research crite-
rion and as the basis for the Extraver-
sion (E) scale in the Maudsley Per-
sonality Inventory (Eysenck, 19S6b).
Of further interest is the fact that
until recently, at least, Eysenck has
been unwilling to include sociability
as part of his extraversion constella-
tion. In view of the independence of
Social Extroversion and Lack of Self-
Control, it appears that he may have
been quite correct.

Several implications can be drawn
from the joint analyses reported here.
One concerns the relationship be-
tween E-I and adjustment. On the

4 F also contrasts enthusiasm, cheerfulness,
and talkativeness with incommunicativeness
—a contrast more relevant to response to the
environment. That F loads both factors is
thus not surprising.

basis of the MaA analysis, a good case
can be made for identifying Social
Extroversion as a factor of "well-
adjusted" extraversion. It can be
seen in Table 2 that the factor (III)
tends to have positive loadings on
variables associated with "good"
adjustment, negative ones on vari-
ables related to maladjustment. On
the other hand, the MaB and MaC
counterparts (Factors III and II,
respectively) do not reflect this
tendency. It should be pointed out,
however, that the highest-loading
variables on Social Extroversion—
GZTS S and 16 PF H—have small
but consistently positive loadings on
adjustment factors, in every analysis
which included them. It cannot be
denied, moreover, that in a culture
such as ours, which places a high pre-
mium on interpersonal interaction,
the characteristic avoidance of such
interaction—associated here with
social introversion—might be con-
sidered maladaptive.

On the other hand, if Mann's Lack
of Self-Control factor is correctly
identified with Eysenck's dimension,
it would appear that both extremes
of this factor are linked with malad-
justment. Presumably the individual
whose ego mediates a more harmoni-
ous relationship between the expres-
sion and control of impulses—i.e.,
the individual falling near the middle
of the dimension—would be better
adjusted than individuals at either
extreme. However, to the extent that
society rewards self-control and con-
formity to cultural standards, the
factor might be looked upon as con-
trasting maladjusted extraversion
with well-adjusted introversion. The
latter interpretation is favored by the
MaA analysis, where Factor IV tends
to have positive loadings on "mal-
adjustment" variables, negative ones
on variables reflecting "good" adjust-
ment (see Table 2). Again, however,
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the MaB and MaC analyses do not
concur.

Further implications stem from
the independence of the two factors.
While the relationship to adjust-
ment requires further clarification, if
it should turn out that Social Extro-
version and Lack of Self-Control do
reflect well-adjusted and maladjusted
extraversion, respectively, the lack
of overlap in the two factors might
suggest that extraversion and intro-
version are differentially manifested
in individuals falling at opposite ends
of the adjustment continuum. Dis-
crepancies between the Ma A and
MaB factors, based on male subjects,
and the MaC factors, based on female
subjects, suggest further a qualitative
sex difference in E-I. A final implica-
tion concerns the unidimensionality
of E-I. In view of the independence
of Mann's factors, it is quite clear
that the dimensions they represent
cannot be subsumed under the same
label.

Analyses of the MMPI
With a few exceptions (Abrams,

1949; Cottle, 1950; Wheeler, Little, &
Lehner, 1951 [Matrix 2]), factorial
studies of the Minnesota Multiphasic
Personality Inventory (MMPI) have
consistently yielded bipolar factors
with contrasting loadings on Ma,
Hypomania, and D, Depression.
That these factors (Table 4) may be
related to E-I is suggested by several
analyses, in which the MMPI clinical
scales have been supplemented by
various "personality" scales de-
veloped for the inventory.

Two factors from Tyler's analysis
(Ty) are relevant. As Table 4 shows,
Factor II, a "hysteroid" conflict
factor, adds to the Ma-D contrast a
dimension of responsibility (Re) not
uncommonly associated with intro-
version. The appearance of Hy, Hys-
teria, at the "introvert" extreme re-

quires comment, however. Accord-
ing to Eysenck's theory,6 hysteria is
associated with extraversion, and the
negative Hy loading—here, and on
several other factors in Table 4—
would thus seem to be inconsistent.
It will be seen later, however, that
the MMPI Hy scale is essentially un-
related to Eysenck's E-I dimension.
Of the remaining variables defining
Tyler's second factor, the prominence
of Pt, Psychasthenia, and Sc, Schizo-
phrenia, might suggest that the fac-
tor is one of "maladjusted" introver-
sion, but the overall resemblance of
the factor to E-I is not impressive.

Tyler's third factor, Social Ag-
gressiveness, differs somewhat in the
orthogonal and oblique rotations.
The oblique factor links Ma with Do,
Dominance, and St, Social Status,
and has its highest loading on an-
other scale suggestive of Eysenck's
extraversion—Pd, Psychopathic De-
viate. D does not appear on the
factor, but the variables defining the
negative pole do not seem incon-
sistent with introversion. The orthog-
onal factor, on the other hand, is less
well defined, and the substantial Pt
and Sc loadings suggest that it would
have to be looked upon as a factor of
"maladjusted" extraversion. In gen-
eral, Tyler's analysis seems to con-
firm the presence of an extraversion-
like dimension in the MMPI, but the
exact nature of the dimension is by
no means clear.

Welsh's analysis (We) is not
strictly comparable to other MMPI
analyses. It is based chiefly on prime
scales—modified versions of the orig-
inal scales containing no multiple
scored items and, hence, not subject
to the spurious intercorrelation in-
troduced by item overlap. Several
other special scales are included:

6 The reader unfamiliar with Eysenck's the-
ory will find a brief discussion later in this
paper.
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TABLE 4
QUESTIONNAIRE FACTORS: MMPI

Variable

i. Lie Scale
F, Validity Scale
K, Suppressor Scale
Bs, Hypochondriasis
D, Depression
By, Hysteria
Pd, Psychopathic

Deviate
Uf, Masculinity-

Femininity
Fa, Paranoia
Ft, Psychasthenia
Sc, Schizophrenia
Ma, Hypomania
Do, Dominance
FT, Prejudice
Re, Social

Responsibility
Si, Social

Introversion
St, Social Status

Factor Identification

Co
III

-34
02M

-23M
-48
-43

-38M

01M
-17

10M
14M
56M

Fr

II"

46

79

33

15

IIIb

06A

30

30M

03M

Kas
II-

—40
-02M
-07A

01M
-40M

03

20M

-10M
-06M

OOM
11M
63M
20A
14M

-46A

-58M
42A

Ty

II-C

-29, —
-35, -31
-39, -34

—

—-41. -43
-44, -45
— 3O. —

32, 31

—32, 30

-49, -48
_

—

Ill0

33, 32M
— M

— , 39

60, 58

—
27, S6A
55, — M
50, 36M
84, 44
— , 34A
— , -28M

-48, —

— , -33M
— , 33A

We
II-

-13 A
-18M
-39A
-46A

-13M

-38
-34
-05M
-02M

52M

-24M

Wh
IV-

—
—-_

-60M

—

—

—
—
—
—60

A, Anxiety
Ac, Achievement via

Conformance
At, Achievement via

Independence
Fm, Feminine

Masochism
Cm, Maladjustment
le. Intellectual

Efficiency
1m Impulsivity
Ja, Judged Anxiety
Lp, Leadership
M, Mania
OI, Originality
R, Repression
Rp, Role-playing

Ability
Sp, Social Presence
Sy, Sociability*1

To, Tolerance

Factor Identification

Kas
II-

(con'd.)

-02M

-28 A

-17A

-37M

12A
56M

26A

-28A
-69

ISA
44A
S5A

-19A

We
II-

(con'd.)

-11M

-49M

-23M

45M

-88

Note.—In this and subsequent tables, dash (—) indicates variables for which no loading is reported, though included in study.
" Additional loadings: STDCR C, -04; D, 01; R, —01.
b Additional loadings: STDCR R, 76; C, 14M; D, -12M.
* Orthogonal and oblique loadings, respectively.
d Formerly Social Participation.
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Gm, consisting of items scored for at
least three MM PI scales and thought,
therefore, to reflect some general
MM PI dimension, presumably mal-
adjustment; Ja, a rational scale of
anxiety; and three empirical scales—
A, Anxiety, M, Mania, and R, Re-
pression—made up of items found to
differentiate between subjects scoring
at the high and low extremes on the
Gm, Ma', and D' scales, respec-
tively.

Welsh's second factor contrasts
Ma' and M with D' and R, and has a
small loading on Si', Social Introver-
sion; it also brings in at the "intro-
vert" pole the rationally-derived mal-
adjustment scales (Gm, Ja), although
Pt' and Sc' do not appear on the fac-
tor. Inasmuch as Welsh's factors are
unrotated, the analysis as it stands is
not very satisfactory. It does, how-
ever, provide added evidence for an
E-I dimension in the MM PI—a
dimension which apparently trans-
cends item overlap in the scales.

By far the most impressive results
are those from Kassebaum, Couch,
and Slater's analysis (Kas), Their
second factor, Introversion-Extra-
version, links D with R, Si, Re, and
L, Lie Score; Ma appears at the ex-
travert pole, along with Im, Im-
pulsivity, and several scales sugges-
tive of a "social" orientation. The
factor thus incorporates several scales
associated with the other factors in
Table 4, and adds a number of "per-
sonality" scales which further iden-
tify it as an E-I factor.

In their discussion of the factor,
Kassebaum et al. have called atten-
tion to the fact that two of the scales
defining introversion—R and L—
consist solely of items scored for a
"False" response; a third "introver-
sion" scale, D, likewise has a pre-
ponderance of "False" items, whereas
Ma, associated with extraversion,
contains significantly more "True"

items. On the basis of these facts, the
writers suggest the possibility that
what we have labeled extraversion is associ-
ated with a general tendency to agree with
any item whatever the content, while what
we have called introversion involves a con-
verse tendency to disagree or mark False
(Kassebaum, Couch & Slater, 1959, p. 230).

The extent to which such a "response
set" may be involved in the various
E-I questionnaire factors will be con-
sidered later.

It can be seen in Table 4 that
most of the MM PI scales contribute
substantially to maladjustment fac-
tors. Hence, in Kassebaum, Couch,
and Slater's analysis, all of the E-I
variables except R and L have load-
ings of .48 or above on Factor I, Ego
Weakness. The nature of the rela-
tionship between these two "dimen-
sions" is clarified to some extent by a
further step in the analysis. Kasse-
baum and his colleagues reasoned
that if their first two factors were cor-
rectly interpreted as Ego Weakness
(maladjustment) and Introversion-
Extraversion, it should be possible to
identify more precisely the character-
istics of "normal" and "disturbed"
extraversion and introversion by ro-
tating the axes 45 degrees and redefin-
ing the factors in their new positions.
The axes were shifted accordingly,
yielding two fusion factors, so named
because they were thought of as
combinations of the primary refer-
ence axes. Fusion Factor A, contrast-
ing maladjusted introversion with
normal extraversion, was labeled So-
cial Withdrawal vs. Social Participa-
tion. It had its principal loadings on
Si, D, and Fm, Feminine Masochism,
and, at the negative pole, on the "so-
cial" scales Sp, Sy, and St. Fusion
Factor B, Impulsivity vs. Intellectual
Control, contrasted maladjusted ex-
traversion with well-adjusted intro-
version. Its largest loadings were on
Im, Ma, and, negatively, on Re, To,
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Tolerance, and Ac, Achievement via
Conformance. As would be expected,
the two factors shared substantial
loadings on a number of scales related
primarily to maladjustment.

The conceptual similarity of the
fusion factors to Mann's Social Ex-
troversion and Lack of Self-Control
is apparent. And, just as Mann's
analyses split the cluster of extraver-
sion variables from the GZTS and 16
PF questionnaires, the two fusion
factors obtained by Kassebaum et al.
show a clear separation of the MM PI
scales contributing to their E-I
factor, with the exception of R, Re-
pression, which has sizeable loadings
on both A and B. Again, there seems
to be a clear implication that differ-
ences in adjustment may be associ-
ated with qualitatively different mani-
festations of extraversion and intro-
version.

Joint Analyses: MMPI and the
Factorial Questionnaires

Relationships between the MMPI
and the Guilford and Cattell ques-
tionnaires have been explored in sev-
eral studies. A recent analysis by
Franks, Souief, and Maxwell (Fr)
is based on seven scales from the
MMPI and STDCR inventories,
selected as likely measures of E-I or
neuroticism: Guilford's D, C, and R
scales, and MMPI K, Hy, Pd, and
Pi. The second and third factors ob-
tained in the analysis are shown in
Table 4; they were rotated orthog-
onally to Factor I, Neuroticism, so
as to obtain a zero loading for R on
Factor II. Thus rotated, Factor II
has a large loading on Hy, smaller
ones on K and Pd, and is identified as
Extraversion-Introversion. Factor
III , Rhathymia, has its principal
loading on R.

This study raises several questions
which, unfortunately, go unan-

swered.6 Nowhere do the writers offer
an explanation for the seemingly ar-
bitrary rotation of Factors II and III.
The deliberate elimination of R from
the E-I factor is puzzling; Franks
himself has used R as a measure of
extraversion (Franks, 1956; Franks
& Laverty, 1955; Laverty & Franks,
1956), and, moreover, the R scale
was included in the present study be-
cause of its previously demonstrated
relationship to the E-I dimension.
The rationale for the interpretation
of Factor II is equally unclear. The
authors cite studies by Eriksen
(1954a, 1954b) and by Eriksen and
Davids (1955), which showed that
college students obtaining high Hy
and Pt scores, respectively, had cer-
tain characteristics in common with
Eysenck's extraverted and intro-
verted neurotics. However, these
findings do not seem especially rele-
vant; Pt has a small loading on Fac-
tor II, but in the same direction as
Hy! Apparently, then, the interpre-
tation of Factor II rests on Eysenck's
association of hysteria and psycho-
pathy with extraversion. Yet data
from one of Eysenck's studies (1952)
show that Hy—the highest-loading
variable on Factor II—does not dif-
ferentiate between hysterics, psycho-
paths, and anxiety states, the latter
an "introvert" group; moreover, Hy
correlated negatively ( — .115) with
the hysteria-anxiety dichotomy.

Franks et al. are undoubtedly wise
to make a conservative interpreta-
tion of Factor III, in terms of its
major variable, R. Nevertheless, the
identification of this factor (rather
than Factor II) with E-I would seem

8 The writer was privileged to read and
comment on Franks' manuscript some time
ago, and understands that it is undergoing
revision before being submitted for publica-
tion. Perhaps the issues raised here will be
dealt with in the revision.
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to be more defensible on the basis of
existing evidence.

A broader picture of the relation-
ships between E-I variables from the
MM PI and the factorial question-
naires comes from two correlational
studies—one by Nelson and Shea
(Ne), using MMPI and the STDCR
inventories, the other Karson and
Pool's study (KaA) of the MMPI and
16 PF. Relevant coefficients from the
two studies are reproduced in Table
5. It can be seen that only the Si
scale is consistently related to the
extraversion primaries from the two
factorial questionnaires. Ma and D
tend to correlate with the principal
scales from the previously described
extraversion "cluster" (Guilford's R
and S, Cattell's F and H) but with
no others; and the remaining MMPI
scales—K, Hy, Pd, and L—have
little in common with the factorial
measures.

Karson and Pool's data shed
further light on the nature of 16
PF Factor M, Autia. M correlates
not only with K- and Si, but also with

MMPI Pt (.48), Sc (.48), Mf (.47)
and F (.46)—all scales which are
linked with maladjustment (see Ta-
ble 4). Thug, earlier indications that
M may be essentially a maladjust-
ment factor seem to be borne out
here.

It is regrettable that the authors of
these studies did not carry out factor
analyses of their data. In Karson
and Pool's publications, complex rela-
tionships between the scales are not
readily disentangled by inspection
of the matrix, although some clarifi-
cation is provided in a separate arti-
cle (Karson, 1958). Nevertheless, the
two studies are of interest in provid-
ing an empirical link between MMPI
Ma, D, and Si and the principal ex-
traversion primaries from the fac-
torial questionnaires.

Questionnaire Factors and Acquies-
cence

That E-I questionnaire factors
may reflect certain response tenden-
cies—as has been suggested by Kasse-
baum, Couch, and Slater in connec-

TABLE S
INTERCORRELATIONS BETWEEN E-I VARIABLES:
MMPI, STDCR, AND 16 PF QUESTIONNAIRES

(From analyses Ne and KaA)

-i r • i *
VaTlaDIG

STDCR
S
R

16 PF
A
E
F
H
M
Qi
Q2

MMPI'

K

13
23
08
27*

-48**
-10
-22

D

28*
-39**

-11
-11
-26*
-24*

17
22
01

Hy

-24
-07

20
05
05
05
16
30*

-03

PA

-15
-06

-09
02
01
00
29*
19

-02

Ma

-46**
50**

00
10
24*
19
17
11
03

Si

69**
-50**

-33**
-27*
-48**
-69**

32**
11
32**

Note.—Italicize coefficients indicate reversals of expected sign.
s L not included in analysis Ne, did not correlate significantly with any 16 PF extraversion primaries.
* Significant at .05.

** Significant at .01.
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tion with their MM PI factor—is
a possibility which merits careful
consideration. Evidence has been
presented to show that an E-I dimen-
sion can be demonstrated in the vari-
ous questionnaires. However, that
evidence rests on the assumption that
the questionnaire factors can be
validly interpreted in terms of the
"psychological meaning" of the vari-
ables which define them. If the co-
variation among the factor variables
can be accounted for on some basis
other than common meaning, the
label extraversion-introversion would
seem to be prematurely applied, and
perhaps inappropriate.

In order to examine the suscepti-
bility of the various "extraversion"
scales to agreement response set, or
acquiescence, the principal ques-
tionnaire variables have been listed

in Table 6, along with the percent-
ages of "agreement" and "disagree-
ment" items they contain. Looking
first at the Guilford scales, it can be
seen that, in general, extraversion
does tend to be associated with a
higher percentage of agreement
items, the only exceptions being
GZTS S, which contains equal num-
bers of "True" and "False" items,
and T, where the trend reverses.

An attempt was made to rule out
various response tendencies in the 16
PF test, by balancing the number
of "Yes or a" and "No or c" items
scored for each scale (Cattell, 1956c).
However, many of the items are not
of the simple endorsement type, re-
quiring instead a choice between al-
ternative statements, e.g., "I would
prefer the life of (a) an artist, (b) un-
certain, (c) a secretary running a so-

TABLE 6
PERCENT "TRUE" AND "FALSE" ITEMS IN THE PRINCIPAL QUESTIONNAIRE

SCALES LOADING E-I FACTORS
(Includes all items indicating agreement [True, Yes, Always,

etc.] and disagreement [False, No, Never, etc.])

Scale

GZTS
G
R-
A
S
T-

STDCR
g

R»
GAMIN

G
A

16PF»
A
E
F
H

No. of
items

30
30
30
30
30

52
70

24
38

10
13
13
13

%
True

63
60
S3
50
23

58
60

87.5
61

10
46
46
38.5

%
False

37
40
47
50
77

42
40

12.5
39

0
38.5
15.5
38.5

16 PF
(con'd.)

'M-
Qi-
Q2-

MMPI°
L-
D-
Ma
ImA

Do
R-
Re-
Si-
Sp*
St
Sy

No. of
items

13
10
10

15
60
46
26
28
40
32
70
27
34
32

%
True

23
30
30

100
67
76
85
25

100
75
50
56
44
69

%
False

31
40
30

0
33
24
15
75
0

25
50
44
56
31

Note.—To facilitate comparison, percentages for "introversion" scales have been reversed, as indicated by minus
sign, e.g., R—. Thus, percentages indicate "True" and "False" Items scored for extraversion,

T Items differentially weighted. Maximum score includes S3 points (62%) for Yes, 32 (38%) for No responses.b Excluding "neutral" items (see text).
° Excluding scales with inconsistent factor loadings (e.g., Hy, Pd), and Cm and M (data not available).a Unpublished keys; percentages based on data supplied by Harrison Gough.
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cial club." Such items can scarcely
reflect acquiescence, but, by the same
token, they cannot be counted as part
of the balanced distribution of items
intended to rule it out. Thus, in de-
termining the susceptibility of the 16
PF scales to acquiescence, these
"neutral" items must be disregarded
and consideration given only to the
items which reflect agreement or dis-
agreement. It can be seen in Table
6 that H and Q2 are equally weighted
with "True" and "False" items; A,
E, M, and Ql differ by one item only.
F, however, contains enough more
"True" items so that scores on the F
scale might be affected to some extent
by acquiescence.

Turning to the MM PI scales, it
can be seen that a "response set"
interpretation of the factor obtained
by Kassebaum, Couch, and Slater is
supported not only by R, L, Ma, and
D, but by the percentages of "True"
and "False" items in the Re, Sy, Sp,
and Im scales as well. Contrary to
such an interpretation, however, are
Do and Si, which, though related to
extraversion, contain more "False"
items than "True" ones, and Si,
whose items are evenly divided be-
tween the two categories.

It is quite possible that "psycho-
logical meaning" and acquiescence
are confounded in a number of the
questionnaire scales defining E-I
factors, and until some means is
found for distinguishing the two com-
ponents, factor interpretations must
take both aspects into account. At
the same time, it is apparent that the
E-I factors cannot be "explained" in
terms of acquiescence alone. For the
present, then, interpretations based
on "psychological meaning" may be
considered as having some validity.

Analyses of Objective Tests

Several objective test analyses re-
lated to E-I have appeared in recent

years-—some carried out by Cattell
and his associates, others from Ey-
senck'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 "per-
sonality sphere." As might be ex-
pected, the test batteries used in the
two sets of studies differ consider-
ably, and the resulting E-I factors
are not readily compared.

Analyses from Cattell1 s Laboratory

Cattell's objective test Factor UI
32, formerly Schizothyme With-
drawal, is now described as an extra-
version factor (Cattell, 1957b); it
has been renamed Exvia-Invia. One
of the least confirmed objective test
factors, UI 32 has appeared in only
three analyses (CaA, CaB, Sc). As
seen in Table 7, the loadings are gen-
erally small, and they vary some-
what from study to study. Never-
theless, there is some agreement as to
the relative importance of fluency,
ego strength, and inaccuracy—char-
acteristics not infrequently associ-
ated with extraversion. A further
link with E-I is provided by Cat-
tell's CaB analysis, in which 16 PF
Factors A, E, F, and H were found to
correlate with UI 32. However,
these findings are not supported by
the more recent Scheier and Cattell
analysis (Sc), in which only one
of the questionnaire primaries—A—
has a sizeable loading on UI 32. As
Table 7 shows, F and H contribute
little to the Scheier and Cattell E-I
factor, and M, the highest-loading
variable on Cattell's rating and ques-
tionnaire factors, has a zero loading;
M appeared instead on a separate
Autia factor (.40) and, negligibly,
on UI 24, Anxiety vs. Dynamic
Integration. M apparently failed to
correlate with UI 32 in the CaB anal-
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TABLE 7
OBJECTIVE TEST FACTORS: CATTELL'S LABORATORY

Variable

Fluency on own characteristics
Fluency on self (vs. others) criticism
Fluency on dreams
Rate of reading (delayed feedback)
Correctly articulated words (delayed feedback, reading)
Correct word rate in reading (delayed feedback)
Immediate memory for words
Myokinetic movement
Objects perceived in unstructured drawings
Accuracy in gestalt completion
Ratio accuracy /accomplishment
Slanting line errors in CMS
Handwriting pressure
High self-estimate of experience in various skills
Self-confidence in untried performance
Ego strength: Little shift to successfuls
Authority suggestibility
Ratio acquaintances/friends
Preference for familiar (vs. strange) material
Preference for weak (vs. strong) smells
Speed of regularly warned reaction time
Pupil dilation at stress
Increase in heart rate after startle
Systolic blood pressure

C: Free anxiety
Q: 16 PF A, Cyclothymia

E, Dominance
F, Surgency
H, Parmia
M, Autia

Factor Identification

CaA
VII

23

13

09
-14

-10

13
20

-22

CaB
XV

45

21

49
-32

-31

30
03
06

39«
46"
46>
43"

—

Sc
V-

26
44

-22A
-22
-36A
-21
-26

—
—

-22A
29

-31
20
10
30A

-22M
24

-24
-42
-28

24
25

28M
53

11

01

Note.—Tests from The Objective-Analytic Personality Test Battery (Cattell, 19S6a).
0 Correlations between questionnaire scores and objective test factor.

ysis as well;7 at least, no coefficient
is given in a recent report of the study
(Cattell, 19S7b). In view of Cat-
tail's insistence that "autia, M, be-
longs very definitely with the 'in-
troversion' factors" (19S7b, p. 317),
his identification of UI 32 with E-I
would seem to require clarification.

Analyses from Eysenck's Laboratory
Before turning to the objective test

analyses carried out by Eysenck and
7 Although it had a substantial loading

(.46) on UI 24, according to Cattell and
Scheier (1958).

his colleagues, it is necessary to say a
few words about the underlying ra-
tionale. Eysenck's research over the
years has culminated in a rather elab-
orate theory of extraversion-introver-
sion (Eysenck, 1957)—essentially a
rapprochment of the early views of
Jung (1923) and McDougall (1926,
1929), Pavlov's concept of inhibition,
and Hull's learning theory. Ey-
senck's theory has been criticized re-
cently for its frequent failure to ac-
count for data it claims to explain
(Storms & Sigal, 1958). It does,
however, have much to recommend
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it, one of its chief assets being the ease
with which it can be operationalized.
Tests of the theory have been based
for the most part on comparisons of
two broadly defined groups of neu-
rotics, believed to represent the ex-
tremes of the E-I continuum—
hysterics, a group consisting of con-
version hysterics and psychopaths,
and dysthymics, a combination of anx-
iety neurotics, depressives, and ob-
sessionals. The rationale for these
groupings comes chiefly from Jung
and McDougall, who regarded hys-
teria as the characteristic neurosis of
extraverts, psychasthenia (anxiety,
depression) as the typical introvert
disorder. Eysenck added the remain-
ing categories, and in an early fac-
torial study (1944), obtained a
"hysteria-dysthymia" factor which
seemed to describe the two criterion
groups.

It was noted above that analyses
from Eysenck's laboratory have gen-
erally made use of tests selected for
their relevance to particular person-
ality dimensions. Since E-I has been
a major area of interest for Eysenck
and his co-workers, their analyses
have generally included tests found—
or hypothesized-—to differentiate be-
tween hysterics and dysthymics. A
number of such tests were included
in Eysenck's first large-scale objec-
tive test study (1952), but while sev-
eral factors emerged, none could be
identified with E-I. Other analyses,
however, have yielded factors which
are at least suggestive of Eysenck's
E-I dimension; these factors are
shown in Table 8. The factors ob-
tained by Heron (He) and Himmel-
weit, Desai, and Petrie (Him) have
been discussed at length elsewhere
(Eysenck, 1952, 1953) and require
only brief mention. Appearing on
these factors are a few tests found
previously (Eysenck, 1947) to differ-
entiate between hysterics and dys-

thymics—tests of persistence, and a
couple of measures derived from level-
of-aspiration experiments. Personal
tempo loads one of the factors
(Him), but Eysenck, in the publica-
tion just cited, has shown that his
two criterion groups do not differ in
this hypothetical E-I characteristic.
Other tests supposedly related to E-I
have negligible loadings on the fac-
tors; a few—fluency, quick approach
to timed test (He), speed/accuracy
ratio (Him)—have no loadings at all.
In general, then, the relationship of
the two factors to Eysenck's E-I
dimension is not impressively dem-
onstrated.

In a more recent analysis (Ey),
Eysenck obtained an E-I factor de-
fined by two sociometric measures of
"sociability" and an index of per-
formance speed—all theoretically re-
lated to extraversion, although the
last one, at least, does not differenti-
ate hysterics from dysthymics (Him-
melweit, 1946). Apart from these
measures, there is little to identify
the factor with E-I. As Table 8
shows, the remaining E-I variables8

have negligible loadings on the fac-
tor; others, hypothesized as measures
of E-I, had essentially zero loadings:
two tests of rigidity, a cognitive
humor test, an affective discrepancy
measure related to level-of-aspira-
tion, and self-rated extraversion. The
latter measure and teacher-rated ex-
traversion, which has a loading of .18
on the factor, were based on rating
scales adapted from Guilford's R
scale—which, as noted previously,
Eysenck regards as a good measure
of his dimension! On the whole, then,
the factor obtained in this analysis
does not seem entirely consistent
with E-I as Eysenck defines it.

The most impressive study coming
8 Excluding projective test loadings, which

appear in Table 9 and are discussed in con-
junction with projective test analyses.
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TABLE 8
OBJECTIVE TEST FACTORS: EYSENCK'S LABORATORY

Variable

Measures of E-I
Porteus Mazes: Starting time

Crossed lines
Lifted pencils
Wrong directions

Track Tracer: Speed
Accuracy
Accuracy cost

Personal tempo: Handwriting
O'Connor Tweezer Test

Rigidity: Alphabet test
Humor preference: Sex

Orectic humor
Body build: Stature /trans verse chest diameter
Sociability I
Sociability II

I: Interests
Q: STDCR S, Social Introversion
R, Rhathymia
R: Extraversion

Measures of E-I and Neuroticism
Persistence: Leg

Hand
Breath

Level of aspiration: Mean goal discrepancy
Absolute goal discrepancy
Judgment discrepancy
Index of flexibility

Measures of Neuroticism
Crown Word Connection List: "Neurotic" score
Track Tracer: Performance under stress
O'Connor Tweezer Test: Evenness of improvement
Body sway suggestibility: Total sway

Reversals
Static ataxia: Total sway

Reversals
Dark vision
Systolic blood pressure6

Diastolic blood pressure6

Pulse rate after stress"
Sublingual temperature6

Finger temperature0

I: Annoyances
Q: Maudsley Medical Questionnaire (MMQ)
MMQ Lie Scale
C: Mental health
R: Neuroticism

Unclassified Measures
Perseveration: S-Z-SZ

237 and reversed
Strength of grip (hand dynamometer)

I: Food aversions
Zygoticity8

Direction"

Quick
Many
Many
Many
High
Low
Low
Fast
Fast
Low
High
High
Short-round
High
High

Few
Low
High
High

Poor
Poor
Poor
Low positive
Low
High positive
High

High
Poor
Poor
High

High

Poor

Many
High
High
Poor
High

Low
Low
Strong

Many

Factor Identification

I?&

— 11
01
38
16

15

16

63
57

18

-23
-01

-01

-13
-23
-12

20
30

-20*

17

22

He
II

-14

-32

-18

28M

44
46

-24

33

-08M

-20M

30

27
28
18

42

Hil
III

20
43d

01
36

22M

26

47Ad

S6<«

07

05
26d

18
07

-01M
-26M
-3 7 A

Him
II

IDA

34A
26A

17M

22M
50

17
50

-14
52M
13M

11M

28

24

Note.—Variables with no loadings >.10 omitted from table; among them, several tests of E-I (see text) and
intelligence.

* For unclassified measures, Indicates scoring direction. For others, indicates predicted direction for extraversion
(first two groups of variables) or neuroticism (third group). Variables reflected, when necessary, to agree with
direction as listed here. Thus, positive loadings support prediction, negative ones do not.b Projective test loadings for this factor appear in Table 9.

° No "adjustment" factor obtained in this analysis.d Differentiates between 45 hysterics and 45 dysthymics at .05 or better (see text).
* Directional prediction not stated.
' Modified for chUdren.8 Coded as follows: monozygotic, 1; dizygotlc, 2.

from Eysenck's laboratory is the
one reported recently by Hildebrand
(Hil). Hildebrand tested 25 male
normal subjects and a large group

of male neurotics, including 45 hys-
terics (25 conversion hysterics, 20
psychopaths), 45 dysthymics (25
anxiety states, 10 depressives, 10 ob-
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sessionals), and 55 cases with mixed
symptomatology. In accord with Ey-
senck's theory, the conversion hys-
terics and anxiety states were re-
served as E-I criterion groups; these
two groups, together with the normal
subjects, constituted criterion groups
for neuroticism. A factor analysis
was then carried out, using intercor-
relations based on the remaining 95
subjects. Rotational criteria are not
described in Hildebrand's article, but
in a personal communication,9 he
indicates that Factor III, Extraver-
sion-Introversion, was rotated to
Guilford's R scale.

As Table 8 shows, all of the pre-
dicted E-I loadings on Hildebrand's
factor are in the expected direction;
some, however, are extremely small.
Sizeable loadings on Guilford's R and
S scales identify the factor with the
previously discussed STDCR extra-
version factors, but a question might
still be raised about its relationship
to Eysenck's dimension.

The question is answered by the
second part of Hildebrand's analysis,
in which E-I factor score comparisons
were made for the various groups of
subjects. Normal subjects were
found to be the most extraverted,
followed by hysterics, mixed neu-
rotics, and dysthymics, in that order.
Significant differences were obtained
between conversion hysterics and
anxiety states, and between the larger
hysteric and dysthymic groups as
well.

The results of these comparisons
demonstrate convincingly the rela-
tionship of Hildebrand's E-I factor to
Eysenck's dimension; they likewise
seem to lend impressive support to
Eysenck's theory. Not to be over-
looked, however, are some important
problems in the study itself and in

9 Hildebrand, H. P., Personal communica-
tion, March 4, 1959.

the interpretation of the results. In
the latter category, the greater ex-
traversion of the normal group pre-
sents some difficulties, although, as
Hildebrand suggests, it may simply
reflect an unfortunate choice of con-
trol subjects. However, there is con-
siderable evidence to indicate that
conversion hysterics, at least, are no
more extraverted than unselected
normal subjects; they have con-
sistently been found to score at or
below the "normal" mean on E-I
questionnaires (Eysenck, 1959; Sigal,
Star, & Franks, 1958; Storms &
Sigal, 1958). Calling attention to this
finding, Eysenck (1959) notes that
it "is not quite in line with expecta-
tion, but has been repeated on several
samples and must be accepted"
(p. 6).

Concerning the analysis itself,
Storms and Sigal (1958) found from
Hildebrand's original data (1953)
that the groups pooled for the factor
analysis differed significantly in vari-
ance on some of the tests. Discrim-
inant functions computed for Hilde-
brand's data by Storms (1958) dis-
tinguished between conversion hys-
terics and anxiety states better than
the factor scores, yet showed hys-
terics and psychopaths to be the most
widely separated groups in terms of
test performance. Hamilton (1957)
has called attention to a similar lack
of homogeneity within the dysthy-
mic group, noting that on a dozen or
so measures used in Hildebrand's
study, either anxiety states or obses-
sionals performed more similarly to
hysterics than to the other dysthymic
subgroups. It is hard to tell whether
these various inconsistencies can be
attributed to the particular tests
used, or whether they inhere in the
criterion groups themselves. What
evidence is available, however, seems
to favor the latter explanation. In
his early studies of hysterics and
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dysthymics, Eysenck (1947) repeat-
edly found larger standard .devia-
tions for the dysthymic group, lead-
ing him to suggest the possibility
that "the dysthypiic group con-
tains several distinct subgroups" (p.
251). Moreover, data from a later
study (Eysenck, 1952) showed no
significant differences between hys-
terics, psychopaths, and anxiety
states on tests of persistence, speed,
accuracy, goal discrepancy, judgment
discrepancy—all tests found previ-
ously to differentiate hysterics from
dysthymics (Eysenck, 1947).

While these findings cast some
doubt on the validity of the hysteric-
dysthymic dichotomy, the fact re-
mains that the two criterion groups
are significantly differentiated by
the major variables defining Hilde-
brand's factor (see Table 8) and by
their E-I factor scores. Hildebrand's
analysis thus establishes an impor-
tant link between Eysenck's concep-
tion of E-I and the questionnaire
factors defined by the Guilford scales.

Finally, brief mention should be
made here of Becker's analysis (Be),
discussed previously in connection
with analyses of the Guilford and
Cattell questionnaires. It will be re-
called that Becker's E-I factor ap-
peared to resemble the Lack of Self-
Control factor obtained by Mann;
its relationship to Eysenck's dimen-
sion is indicated by loadings of .81
and .82, respectively, on Guilford's R
and Eysenck's E scale. The selection
of objective tests for Becker's study
was guided by Eysenck's recent the-
orizing about the relationship be-
tween E-I and "cortical inhibition"
(1957). Among the tests were meas-
ures of reactive inhibition (reminis-
cence, response alternation), satia-
tion (kinesthetic aftereffect, Archi-
medes spiral, Necker cube), and basal
inhibition (GSR conditioning, anisei-
konic lens tests, flicker fusion). Of

the 32 variables derived from these
tests, not one had a loading as great
as .35 on the E-I factor. The only
crucial variable to load over .30 was
a kinesthetic aftereffect decrement
score, which appeared to reflect little
more than noncrucial differences in
baseline, and which proved to have a
retest reliability of zero. Thus, while
the questionnaire loadings on Beck-
er's factor readily identify it with
Eysenck's concept of extraversion, it
does not lend impressive support to
more recent extensions of the con-
cept.

Analyses of Protective Tests
The search for projective test

counterparts of E-I has focused on
the Rorschach test—the most widely
studied projective instrument, and
the only one linked by theory with
the E-I dimension. It might be men-
tioned, however, that Sirota (1957)
has identified an extraversion-like
factor in another projective instru-
ment—the psychoanalytically-ori-
ented Blacky test (Blum, 1950).
Sirota's factor, Impulse Expression
vs. Impulse Control, may be related
to the previously discussed "malad-
justed extraversion" factors, but at
present no empirical comparisons can
be made.

The theoretical link between E-I
and the Rorschach test is provided
by Rorschach's concept of experience
balance, expressed as the ratio of
human movement (M) to color (Sum
C) responses given to the Rorschach
inkblots. Extratensive subjects, with
a ratio favoring color, are said to be
outwardly oriented, by virtue of
their responsiveness to objective re-
ality, i.e., color stimuli present in the
blots. The perception of movement,
on the other hand, has no correspond-
ing external reality, and thus requires
an intervening subjective process.
Consequently, introversive subjects,
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with a preponderance of movement
responses, are described as having a
more active "inner life" and less con-
cern with external, objective reality.

While Rorschach (1951) denied
any relationship between his experi-
ence balance concept and Jung's
extraversion-introversion, the two
viewpoints seem to have much in
common. Rorschach's distinction be-
tween objective and subjective ori-
entation is the crux of Jung's theory,
and descriptions of the two Ror-
schach "experience types" are re-
markably like Jung's characteriza-
tions of the extravert and introvert.
Moreover, evidence from several
studies indicates that some of the em-
pirically found differences between
extratensive and introversive sub-
jects correspond to hypothesized or
observed differences between extra-
verts and introverts (Bash, 1955;
Bieri & Messerley, 1957; Mann,
1956; Palmer, 1957; Singer & Spohn,
1954).

Analyses of the Rorschach Test

Several Rorschach analyses have
produced factors which appear to be
related to experience balance, and
which also have loadings on some
non-Rorschach measures suggestive
of E-I. The relevant factors are
shown in Table 9, as are the projec-
tive test loadings for Eysenck's E-I
factor (Ey), discussed above.

Eysenck included a number of
Rorschach variables in his analysis,
and obtained from a Rorschach "ex-
pert" opinions concerning their rele-
vance to E-I. As Table 9 shows,
Eysenck's extraversion has loadings
on Rorschach D, FM:M, F%, and
P; introversion is defined chiefly by
M% and a composite pathology
score. Expert opinion concurred with
all but the F% loading, and Eysenck
concludes that, on the whole, his re-
sults support the hypothesized rela-

tionship between E-I and Rorschach's
extratension and introversion. It
will be noted, however, that Ey-
senck's analysis included no color
variables; his results thus say nothing
about a relationship between extra-
version and extratension. Nor can
such a relationship be inferred from
the fact that M% appears at the
introvert pole, for Rorschach factors
denned by M are not necessarily re-
lated to experience balance, as will
be seen presently.

More pertinent to the experience
balance question are two of the
factors obtained in Singer, Wilensky,
and McCraven's analysis (Si). Fac-
tor III, Emotional Surgency, com-
bines positive loadings on the Ror-
schach color determinants with a
small negative M" loading; Factor IV,
Introspectiveness, has substantial
positive loadings on M and on a re-
lated measure, movement threshold
(Barren, 1955). These factors, in
turn, have loadings of .50 and —.32,
respectively, on the first of two sec-
ond-order factors reported by the
authors, and thus seem to reflect a
bipolar dimension of some sort. The
movement-color contrast suggests
that the dimension may be experience
balance, and that Emotional Sur-
gency and Introspectiveness cor-
respond to Rorschach's extratension
and introversion.

Concerning the relationship of the
two factors to E-I, it might be noted
that the ratings which appear on
Factor III reflect a responsiveness to
the environment (albeit a negative
one!) which might suggest extraver-
sion; likewise, acquiescence to au-
thority and general disinterest in ex-
ternal events, associated with Fac-
tor IV, do not seem inconsistent with
introversion. Moreover, the small
level-of-aspiration loadings agree
with Eysenck's (1947) findings for
hysterics and dysthymics. Addi-
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TABLE 9

PEOJECTIVE TEST FACTORS

Variable

Barron Movement Threshold
TAT Transcendence Index
Rorschach:

W
Wo
Wv
D
it
FU
Fv
C'
PC
CP
C
P
K

Rorschach ratios, %, etc.:
P+%
Special P+% (highly

articulated responses)
Sum shading
SumC
M: Sum C

T: Wechsler-Bellevue
Full Scale IQ
Verbal IQ
Vocabulary
Digit Span Scatter

Wechsler Number-Square
Initial performance
Level of aspiration

Porteus Mazes
Authority Reaction Test
Motor inhibition
Time estimation
Digit Frustration

C: Anxiety
R: Aggressiveness

Cooperativeness
Interest level
Diffuse energy level

SR: Planfulness
Q: MMPI

L, Lie Scale
P, Validity Scale
A, Suppressor Scale
Bs, Hypochondriasis
D, Depression
ay Hysteria
PA, Psychopathic Deviate
Pa,, Paranoia
PI, Fsychasthenia
Sc, Schizophrenia
Ma, Hypomania
A, Anxiety
R, Repression

Bernreuter
Fl-C, Confidence11

F2-S, Sociability11

I: Allport-Vernon
Theoretical
Economic
Aesthetic
Political

Factor Identification

3

51

24

FoA

I

63

14

50

71

14

18
60
69

08
44

65

II

-33

-45

22

28

-68

-24
21
50

-81
-62

24

III

-07

75

-75

34

70

86
05
00

06
07

-14

FoB

I

32
00

35

36

-06
-11
-02

72

52
22
94
87
14

-80
-24

27
-37

37
-10

II-

02
43

-56

-53

-51
-63
-47

-09

25
-02

03
-01

27

24
66

-64
10

-27
67

IV

-47
-66

-53

08

00
06

-05

13

13
16
06
16

-18

-01
15

16
-52

42
-24

V

-26
-02

-02

-09

20
01

-20

-43

44
-07
-03

31
77

26
00

22
26

-26
44

Si

I

56
-03

81
-07

-19
07
02

07

22

01

-18
23
48
04
69
17
24

-11
64
23

-04
02

HI

01
42

-27
52

57
56
37

53

-08

19

18
-27
-07

11
00
28
05

44
-53

04
35
07

IV

62
38

65
52

-14
15
06

44

14

-12

-07
15

-13
57
12
02
60

-06
-15
-59
-21
-13

III-11"

06, 48°
26, 36
33, 39

09, 26
65, 48
00, -12
20, -06
04, 35
27, 44

00, -08

-42, -20
25, 12

-39, -33
-07, -25
-03, -40
-48, -54
-03, -09

07, 04
14, 09
22, 19
59, 39
09, -17

-SI, -55

Note.—Variables with no loadings >.10 omitted from table.
• Additional loadings: Rorschach M%, -63; PM: If, 50; composite pathological score, -40; F%, 29; B+A :Hd+Ad,

-19; Fm+m:Pc+c+C', -12: Rosenzweig Extrapunitiveness, 12.
6 Additional loadings: Rorschach m, 47, 49; i, 28, 35; P, -20, 37; PC, 17, 12; K, 16, -07; c, -01, 17.
* Orthogonal and oblique loadings, respectively.
d Bernreuter loadings reflected to agree with direction indicated by scale title.

tional evidence might be sought in
Porteus Maze performance; the
quantitative score used here is essen-

tially an index of accuracy, and it
ought to be closely related to the
component variables—crossed lines,
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wrong directions, etc.—previously
associated with extraversion (Table
8). As Table 9 shows, however, the
maze score contributes to neither
factor above; it is found instead on
Factor I, Motor Inhibition. This
factor, like Introspectiveness, is sug-
gestive of introversion; yet, despite
some important similarities, the two
factors are negatively correlated
( — .15). Moreover, Motor Inhibition
appears on the other second-order
factor, which has zero loadings for
Emotional Surgency and Introspec-
tiveness. It would seem, then, that
in addition to a pair of factors cor-
responding to experience balance,
Singer et al. have uncovered a sec-
ond, independent "introversion" fac-
tor in the Rorschach test. The latter
factor, though unrelated to experi-
ence balance, seems as reasonable a
match for E-I.

Singer et al. consider the three
factors just discussed to be similar
to Thurstone's Reflectiveness and
Impulsivity factors (Table 3), and to
the Emotional Drive and Inhibition
factors obtained in two analyses by
Foster (Table 9). Thurstone's factors
can be related to Singer's only by in-
ference, but in the case of Foster's
factors, some direct comparisons can
be made.

Factor I in Foster's first analysis
(FoA) is called Emotional Drive; it
shares with Singer's Surgency high
loadings on Rorschach R and the
color determinants (Sum C here).
Factor III, Delay and Inhibition, ap-
pears most similar to Singer's Intro-
spectiveness, although an important
discrepancy is seen in the F-\- load-
ings.

In his second study, Foster used a
modified Rorschach procedure to
control for differential responsivity.
Subjects were instructed to give at
least three responses to each of the
first nine cards, and at least six to

Card X; the analysis was based on
the required minimum (33 responses)
for each subject. As can be seen in
Table 9, the factors obtained in this
analysis (FoB) are quite unlike those
in the first study. Factor I, Delay
and Inhibition, has a small M;Sum
C loading, but the unusually high
loadings on MM PI Ft and Sc—and
on the Bernreuter Fl-C scale—mark
it as a probable maladjustment fac-
tor. Factor IV, Emotional Drive, re-
sembles its FoA counterpart in W,
although the absence of the color
component here argues against the
identity of the two factors.

It is curious that in the search for
factors comparable to their own,
Singer and his associates overlooked
the second factor in Foster's two
analyses. These two factors have
important loadings on Vocabulary
and Verbal IQ, and Foster describes
them as Verbal Adjustment factors.
However, the prominent loadings on
Rorschach M and Sum C (or M: Sum
C) indicate that the two factors are
closely allied with the experience bal-
ance concept; they seem to parallel
the second-order experience balance
factor obtained by Singer, Wilensky,
and McCraven (1956). Some other
variables appearing on the two fac-
tors (particularly the FoB factor)
suggest a relationship to E-I; Bern-
reuter F2-S, MM PI Ma, perhaps the
Allport-Vernon Political scale, which
seems to be linked with extraversion
(Eysenck, 1954). Even the strong
verbal component might be looked
upon as favorable evidence; Himmel-
weit (1945) has shown that dysthym-
ics do better on vocabulary tests than
on nonverbal measures of intelli-
gence, whereas the reverse is true for
hysterics.

The foregoing studies seem to sup-
port the validity of the experience
balance concept, and they at least
hint at a relationship between this
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concept and E-I. On both points,
however, there is equally impressive
evidence to the contrary. Several ex-
tensive Rorschach analyses have
failed to produce anything resem-
bling an experience balance factor
(Borgatta & Eschenbach, 1955; Kar-
son&Pool, 1957a; Wittenborn, 1950a,
1950b), and inasmuch as these analy-
ses do not seem to differ from the
preceding ones in any consistent way,
the discrepant results leave some
doubt about the dimensionality of
experience balance. In a similar vein,
Williams and Lawrence (1953) ob-
tained two factors with small con-
trasting loadings on M and C; in
both cases, FC appeared at the "in-
trovert" (i.e., M) extreme, and CF
had no loading at all. Even the ap-
pearance in Singer, Wilensky, and
McCraven's analysis of an "introver-
sion" factor unrelated to experience
balance muddies the waters consid-
erably, although it does not, of
course, rule out a relationship be-
tween E-I and experience balance.
Finally, there is the evidence from
comparisons of Rorschach measures
with the various multidimensional
questionnaires, below.

Joint Analyses: Rorschach and
Questionnaire Measures

In an early attempt to demonstrate
a relationship between E-I and ex-
perience balance, Thornton and Guil-
ford (Tho) correlated various meas-
ures from the Rorschach test with
Guilford's factors S, E, M, R, and T.
They obtained no significant correla-
tions between these factors and
Rorschach M, M%, C, C%, or log
M/C. Later, Royal (Ro) undertook
a similar task, using the S, T, and
R scales from the STDCR inventory.
He was unable to find a single sig-
nificant correlation between the three
scales and a dozen potential Ror-
schach indices of E-I, including M,
Sum C, and M: Sum C.

Similar results have been obtained
with the MMPI. Palmer (1956) re-
ports that chi square comparisons of
the MMPI scores for 30 extratensive
and 30 introversive subjects indi-
cated no relationship between experi-
ence type and Si scores; other dif-
ferences were "so few as to be
of doubtful significance" (p. 208).
Williams and Lawrence in a joint
factor analysis (Wi) of the Rorschach
and MMPI, obtained an "expressive-
repressive" factor, shown in Table 9.
The MMPI loadings on this factor
are reminiscent of the E-I factor ob-
tained by Kassebaum, Couch, and
Slater. The Rorschach loadings,
however, certainly do not correspond
to experience balance. Foster's sec-
ond analysis (FoB) is also relevant
here. Of the three factors discussed
above, only Factor I, Delay and In-
hibition, has any sizeable MMPI
loadings. The appearance of MMPI
D on the factor is consistent with in-
troversion, but equally so with mal-
adjustment—a more reasonable in-
terpretation in terms of the other
loadings. Factor V in Foster's analy-
sis, (Hypo) Manic-Depression, has
not been mentioned previously. This
factor, shown in Table 9, resembles
the MMPI E-I factors considered
earlier, but it has no important
Rorschach loadings.

The projective test studies re-
viewed here attest to the unreliabil-
ity of "apparent similarity" as a
basis for matching factors. Some
of the Rorschach factors appear to
reflect certain characteristics asso-
ciated with E-I; the identification is
strengthened by occasional small
loadings on E-I variables from other
media. None of the evidence is very
impressive, however, and the results
of the joint analyses just discussed
indicate that E-I questionnaire fac-
tors, at least, have little in common
with the extraversion-like factors
obtained from the Rorschach test.



EXTRA VERSION-INTROVERSION 355

EVALUATION
To what extent has the nature of

extraversion-introversion been clari-
fied by recent multivariate research?
What more—if anything—can be
said about the unidimensionality of
the construct, or its relationship to
adjustment, on the basis of this re-
search? These questions can perhaps
be answered best by summing up the
evidence in terms of the criteria set
forth at the outset.

Extraversion-introversion and
Unidimensionality

The foregoing analyses indicate
that it is possible to identify in all
extensively studied measures and
media at least one factor which
bears some resemblance to tradi-
tional conceptions of E-I. The favor-
able results of early rating studies
find confirmation in Cattell's dis-
covery of an E-I factor in data from
behavioral observation. Clear-cut
factors have likewise emerged from
analyses of various multidimensional
questionnaires. Objective test bat-
teries have in most cases yielded
factors suggestive of E-I; in general,
however, the factor loadings have
been small, and interpretations some
what uncertain. In the realm of
projective tests, an extraversion-like
factor has been found in the Blacky
test, and factors identifiable with
Rorschach's experience balance have
appeared sporadically in analyses of
the Rorschach test; the latter factors
are linked by theory, at least, with
E-I. In the various media, then, the
situation remains essentially as Ey-
senck found it in 1953, with well-
defined E-I factors appearing in
questionnaire and rating studies, sug-
gestive ones in analyses of objective
and projective tests. True, a great
deal more evidence has accumulated,
particularly in the questionnaire
medium, and much of it is favorable.
Nevertheless, in terms of the first

criterion'—the consistent appearance of
E-I factors in all media of observa-
tion—the unidimensionality of extra-
version-introversion has not been
conclusively demonstrated.

In terms of the second criterion—
the interrelatedness of the obtained
factors—the evidence is meager. No
empirical comparisons have been re-
ported for the objective or projective
test factors obtained by different in-
vestigators; similarities have been
noted in some cases, but the diversity
of the variables, procedures, and
populations represented in these
studies makes speculation hazardous.
Evidence from questionnaire studies
shows that, in general, repeated
analyses of the same instrument
yield similar-appearing factors which,
on the basis of "psychological mean-
ing," can be identified with E-I.
Such factors have been found in the
questionnaires of Guilford and Cat-
tell, and in the MMPI. Factor load-
ings vary from study to study, and
variables are sometimes added or
dropped, but there remains in each
of the questionnaires a "core" of
variables which appear consistently
on E-I factors, regardless of the
population studied, or the factorial
procedure employed. Moreover, evi-
dence from several studies shows that
the core variables from the various
questionnaires are at least moder-
ately interrelated. Weighing against
these very favorable findings, how-
ever, are the results of several joint
analyses of the Guilford and Cattell
questionnaires, showing that at
least two independent factors are re-
quired to account for the inter-
correlations between the E-I vari-
ables.

Little information is available con-
cerning the relationships between
E-I factors from different media.
Cattell's rating and questionnaire
factors appear similar, and a few of
the questionnaire variables are re-
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lated to his objective test E-I factor,
although inconsistently. Objective
test factors from Eysenck's labora-
tory are linked by one study with the
Guilford questionnaire factors, by
another—though less certainly—with
some of the Rorschach variables. On
the other hand, joint analyses of
the Rorschach test and various ques-
tionnaires suggest that the extra-
version-like factors from these in-
struments are probably unrelated.

It appears, then, that despite an
impressive accumulation of relevant
multivariate research, the unidimen-
sionality of extraversion-introversion
has not been unequivocally demon-
strated.

Extraversion-introversion and
Adjustment

Except for the projective test
analyses, where what constitutes
an "adjustment" factor is not readily
ascertained, virtually every analysis
which has produced an extraversion-
like factor has also yielded a factor
identifiable with some aspect of ad-
justment. The latter factors, known
variously as ego strength, general
adjustment, neuroticism, anxiety,
etc., appear to be essentially inde-
pendent of E-I. The independence
resulting from orthogonal rotation,
while itself not impressive, tends to
be supported by the few analyses
employing oblique rotation. Cattell's
second-order questionnaire factors of
E-I and anxiety, for example, cor-
relate — .02. Thus, according to the
criterion of uncorrelated factors, ex-
traversion-introversion and adjust-
ment appear to be independent.

In many cases, however, it has
been noted that the E-I factors seem
to incorporate elements of adjust-
ment. A glance at the factor pat-
terns (Tables 2, 4, 7, 8) shows that
most E-I factors share at least a
few variables with adjustment fac-

tors from the same analyses. Look-
ing at the questionnaire factors, it
can be seen further that in analyses
which have yielded a single E-I fac-
tor, the shared variables tend to
align with that factor in such a way
that "good" adjustment is asso-
ciated with extraversion, "poor" ad-
justment with introversion. The
tendency is most apparent in anal-
yses of the Guilford and Cattell
questionnaires (Table 2); in only one
instance (Factor C in Analysis De) is
an important ex/raversion variable
linked with maladjustment. As might
be expected, the tendency is less
pronounced in the case of the MM PI
factors (Table 4), where many of the
variables are intrinsically related to
maladjustment. Nevertheless, only
two conspicuous exceptions are found
—the Ma and Pd scales, which tend
to be related to both extraversion
and maladjustment. It is doubtful
whether Pd should be counted; the
Pd loadings on E-I factors are some-
what inconsistent. And while the
Ma scale does appear consistently at
the "extravert" extreme, there is
some evidence that it may be related
only to maladjusted extraversion. In
the case of questionnaire analyses
yielding more than one extraversion-
like factor, there are some indica-
tions that adjustment may be in-
volved in the split. It has been
noted in connection with these anal-
yses that one of the factors generally
bears some resemblance to "well-
adjusted" extraversion, while an-
other appears to reflect maladjusted
extraversion. It has also been noted
that such pairs of factors share few
E-I variables, and thus seem to repre-
sent qualitatively different dimen-
sions.

Turning to the factors from other
media, it should be mentioned that
none of the variables defining Cat-
tell's E-I rating factor have loadings
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as great as .30 on his second-order
anxiety factor. However, the ex-
traversion factor has a substantial
negative loading on M, Autia, and
if this primary rating factor is a true
counterpart of questionnaire factor
M, there is reason to suspect that in-
troversion and maladjustment may
be confounded in the E-I rating
factor. By the same token, the ap-
parent absence of M from Cattell s
objective test factor UI 32 favors
the independence of the latter factor
from adjustment. Indeed, it can be
seen in Table 7 that the few "adjust-
ment" variables which appe^fr on
UI 32 are about evenly divided be-
tween the two poles of the factor.
Unfortunately, the absence of M also
raises a question about the relation-
ship of UI 32 to Cattail's E-I factors
in other media. Among the objective
test analyses represented in Table 8,
Eysenck's study yielded no adjust-
ment factor, but his E-I factor links
introversion with "pathology" as
reflected in the Rorschach test. The
remaining factors shown in Table 8
are similar to Cattell's UI 32 in
the division of "adjustment" vari-
ables. As was the case with UI 32,
however, the identification of some
of these factors with E-I might be
questioned.

If it is asked, then, whether extra-
version-introversion and adjustment
are independent, in the sense that
variables reflecting "good" and "poor"
adjustment are as frequently associated
with extraversion as with introversion,
a clear-cut answer cannot be given.
It is evident that many of the ques-
tionnaire factors do not meet this
second criterion, and for most of the
factors which are independent in this
sense, there is some doubt about their
relationship to E-I.

CONCLUDING REMARKS

The present review was prompted

by the recent burgeoning of interest
in extraversion-introversion, and by
the fact that current assumptions
about the unidimensionality of the
construct, and its independence from
adjustment, cannot be justified in
terms of the research covered by the
last comprehensive review (Eysenck,
1953). An examination of more re-
cent research has shown the evi-
dence on both issues to be equivocal,
and the status of extraversion-in-
troversion as a dimension of per-
sonality thus remains somewhat
tenuous.

In concluding, it is well to point
out what appear to be the major im-
plications of the research reviewed
here. First, the "nomological net-
work" developing from Eysenck's
earlier review has begun to be tied
down to observable data—a repli-
cated factor here, a series of inter-
correlations there—and, while a
great many gaps remain, there is rea-
son to believe that further research
along these lines will not be wasted.
Second, the most profitable directions
for such research seem to be clearly
indicated. There are variables whose
relationships to extraversion and ad-
justment need to be clarified. There
are factors whose widely differing
patterns across studies need to be
accounted for. There are areas
which have not been—or are just
beginning to be—systematically ex-
plored. There are hints that extra-
version-introversion may be differ-
entially manifested in males and fe-
males, and in well-adjusted and mal-
adjusted individuals; both possibili-
ties need to be followed up. Finally,
and perhaps most important, there is
a need for broadly conceived analyses
oriented toward extraversion-intro-
version and its relationship to ad-
justment. Such analyses would
necessarily include a wide array of
variables from all media-—variables
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selected for their relevance to the
two dimensions, and, when possible,
variables of known factorial com-
position, so that the resulting factors
could be compared empirically with
previously discovered ones. Until
such further steps are taken, the
issues raised here are not likely to be
resolved.

In the meantime, a word of cau-
tion seems in order. If the term
extraversion-introversion is to con-

tinue in psychological usage—and,
judging from past history, there is
little likelihood that it will not—care
must be taken to specify its concep-
tual and operational referent. What
appear to be minor distinctions be-
tween the various conceptions may
in fact be crucial ones; to discard
them too hastily is likely only to
propagate the illusion of a unity not
yet established.
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