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ERRATA

Note: 1In Chapter I the word "matrix" has been erroneously
used to desoribe a table of correlations, While this opuld
pos8sibly be justified in terms of the literal meaning of the
word, such usage does not correspond tp statistical and
algebraic practice, emd hence in a thesis suoh as .this, it.
is inappropriate, However, there is no possibility of
ambiguity a8 the conventional mathematical use of the term
does not arise in this study. The reader, thersfore, is
asked to substitute the wpord "table" for "matrix" where it

occurs in Chapter I.

Insert, p. 20: "Secondly, this test measures the interests

of the subjeét;'rather,thanAhia behavior, In this respect-
it differs from all of ‘the othcwgﬁests coneddered.here |
except the Naimann-xﬁhiateét. l(Sea p. 20 for a discussion
of this point in relation to the latter test)."

Insert, p, 51: "convgrsqu.';tyia assumed that any approxi-
mate configuration mﬁ}'b@ é;nﬁqdod one or more times, untii
an exaoct cont;gﬁrat;ansii‘aehi&f&d."'fhis process of in-
ereasing the number of dimensions would be accompanied by

a deoreasse in the error of appfaximatian. and successive

changes in the correlation-distance funotion,"”
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INTRODUCTION

Primary Purpose of the Study

The original purpose of this study was to attempt
some contribution to the question, "What tests, or group of
tests, constitute a valid measure of introversion-extro-
version?"” Implicit in this question is another, "Is 1ntro-
version-extroversion a real part of personality?" An answer
to the first question will, of course, shed considerable
light on the second. From the theoretical or philosophical
poinﬁ of view it would appear to be more logical to determine
the existence of an entity and then define it before trying
éb find a measurse of it, The methodological Justifiocation
of the approach to be used in this study is given éggg;4169-

Aaide from the three questions implied above, i,e.,
the existenco, the nature and the measurement of introversion-
extroversion, many others could be postulated, The follow~
ing are merelexamples:

1. Assuming the existence of introversion-extroversion,
is it essential to the description of personality? GCan
peréonality be adequately desoribed without it?

2. 1Is introversion-extroversion a central aspect of

personality, or merely one of many traits? Yo express the
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same question in terms of factor analysis, is introversion-
sxtroversion a "general factor” of personality, or a "group
faotor"?

3, Is introversion-sxtroversion an uni-dimensional
tralt, or a ratio between two elements?

4, Is introversion-extroversion primarily determined
by inheritance or envirenment, or is it a result of both
influences?

$. Is introversion-sxtroversion distributed in the
normal population acecording te a "bell-shaped" curve or &
bimodal ocurve?

6. What is the relation of psychopathology to intro-
version-extroversion? I8 the optimum adjustment in the middle
ranges of the scale, in ambiversion; or 1s it achleved by
being "true to type" somewhere along the axis towards either
introversion or extroversion?

This 1list iz by no meang exhaustive, and yet there is
considerable disagreement, both theoretiocal and experimental,
in the literaturs pon all of these points, The answer to
these questions, and to others, dppends, of oourse, on the
three basic issues mentioned earlier, Inasmuch as it appears
to this writer that it is impossible at this stage to give
conclusive answers to the more basioc problems, no attempt
will be made to deal with the secondary ones, exoept as they
are involved indirectly in the issue of a valid measure of

introversion-extroversion.
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In dealing with this fundamental problem.of a valid
measure of introversion-extroversion 1t has been necessary
to restriot this investigation to oconform to the limitations
of a Masterts thesis, In part, the selection of a restricted
area of investigation was arbitrary, but in considerable
measure it was influenced by recent experimental work of
Bysenck and hi® collaboraters at Maudsley Hospital, lLonden
{27, 1947).- These important studies present both a theory
and a measure ef introversion-extroversion based on a con-
siderable group of tests, Thus, an evaluation of the work
of the "Maudsley group” would appear to be a logical pre-
liminery to 2uch a study as is proposed here, However, such
a "preliminary” would be a prodigious task, inasmich as the
work of this group involved more than forty separate investi-
gations spread over several of the war years, and involving
gome nine hundred neurotic and normal subjects,

The only other alternative would be to center attention
on an area of investigation that was neglected or willfully
omitted by Eysenck and his co-workers, 1In attempting to find
measures of introversion-extroversiomn they gave little or no
sonsideretion to inventories, judging that these instruments
bad too low a reliability for clinical purposes, While this
may be a legitimate basis for rejeotion, the fact remeins
that the inventory 1s potentially an extremely useful research

tool in spite.of its limited reliability, and there always
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remains the possibility that further research and development
will improve its e¢linical usefulness,

For these reasons, then it was decided to confine the
search for a valid measure of introversion-extroversion to
inventories. If the reader is interested inm the multitude
of other possible measures, he is referred to Eysenck's work
mentioned above, and to other reviews of the literature to
be cited later (p.xv).

Secondsry Purpose

A secondary purpose of this thesis 18 to present a
ecompendium of information on inventories of introversion-
extroversion, inasmuch a8 suoch a compendium does not appear
to exist elsewhere in the literatire, The text proper is
not concerned with this matter and hence do6s not attempt
to be comprehensive or inclusive, But the Index of Invent-
ories and the Bibliography attempt to cite all of the English-
language inventories that purport to measure introversion-
extroversion, and includes some inventories that purport to
measure related aspects of personality. For each inventory
cited in the Index, references are given to appropriate
bibliographic items, and to chapters of the text where the
inventories have been dealt with, In addition, some of
these inventories have been reproduced, in whole or in part,
in the Appendirx,

It should be noted that as a result of these two
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6bjeotives of the study, there will be a number of biblio-

graphic items that will mot be mentioned in the text, It
was found that if an attempt were made to make the Biblio-

graphy comprehensive with respeot to inventories of
introveraloan-extroversion it would quantitatively exceed
the limitations of a Master's thesis, Consequently it was
degided to make it represensative rather then gomprshensive,
Honfe, where possible, the definitive article for each

inventory is given, but ip general, papers dealing with
experimental findings with the inventories have bheen omitted,
exgept whers they are of partiocular importances to the main
text, Exesptions, therefore, irclude papers dealing with
the validity of the tests and intercerrelations between them,
In addition, for purposes of the orientation of the reader
unfamiliar with the concept of introversion-extroversien, an
offert bhas been made to ineclude bibliographic references to
the main reviews of the literature om this topic., These are
cited belew in the discussion of methodologieal prineiples.
Because of the extensive number of referepces that
bave to be deplt with in a few pages, particularly in
Chapter I, it hes been found necessary to abandon the
approved method of plaoing references on each page as foot-
notes, Instead, references are given in brackets within
the text, and sre indicated by the number of the appropriate
bibliographic item. This number is italicized (i,e. under-
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lined ir the typesoript) and is followed by the year of
publication if known, and the specific page reference if
required,

Methodological Considerations

It 1sﬁw1dely acgepted principle that psychology
may be classified into two broad categoriss - philosophical
and scisntific. Methodologically speaking, the former
catefory tends to be characterized by theoretloal processes -
logical and speculative; while the latter tends to be based
on experimental and observational methods, The content of
philosophical psychology-ténds to be qualitative while that
of seolentifie psychology tends to be quantitative,

Extensive coatributions to the literature of intro-
version-extroversion has been made from both points of view,
The foundation work of Jung is a ocase im point (61, 1923),

It 18 scientific in that it is based on observation and
eliniocal experience, but a great deal of the elaboration is
philosophical and speculative, and no quantification is in
evidence, The latter faot, is of ocourse, in part a funotion
of the development, or rather lack of it, of the science of
p3yohology at the time of Jung's basio writing.

While Jung has been able to combine the two approeaches
in hies work, sound methodology in a dissertation such as this
demands the seleogion of one or other of the two approaches,

This is further supported by the need for drastic selection
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and elimination in workimg through the vast amount of material
that exists on the topilo.

A preliminary survey of the literature was ¢arried out
with beth points of view in mind, The first striking con-
elusion that is reached after sush a survey is the consider-
able degree of contradiction im the literature, While this
is probably not uncommon in psychologlical literature,
nevertheless it constitutes a serious obstacle to further
progress. The writer Judged, rightly or wrongly, that a
large amount of disagreement hss arisen primarily from
semantic diffioulties generated in the theoretical and
qualitative aspects of the varipu® reports, Frequently terms
have been used in different senses by different authors, or
with insufficient pres¢ision, permitting broad generalizations
or syntheses which prove to be invalid under closer examin-
ation.

Theories and conclusions expressed in verbal descript-
ions are subjeot to a wide variety of interpretations, but
ir they are presented in operational or objective definitions
with relationships quantitatively determined, the results
become oommunicable and veriflable, and contradictions are
rapidly isplated and subjected to further analysis,

For these reasons it was decided to oonfine this
study primarily to quantitative and experimental findings,
with thegretiocal or speculative contributions relegated to



INTRODUCTION xiii

e segondary role, This does not mean to imply that theorei-
ical and philosophisal concepts are not essentlal to the
further developmsnt of psychology in general, and introversion-
extroversion im particular, It eimply means that the writer
believes that at this stage in the development of the ocon-
cepts of introversiop-extroversion, mere progress will be
made by confining the study to the experimenmtal fleld,
Reatricting the study in this way is certainly s ocon~
giderable narrowing of the general field of introversion-~
extroversion but it 8till constitutes an extensive investi-
gation that would exceed the limitations of this report,

It is further delimited by the primary purpose stated at the
E;gigng£§”2§’Eggxigggggyotian. In terms of this puppose, this
7investigation inte the yalidity of inventories of introversion-
extroversion, a8 indicated by quantitative, experimental find-
ings. But again there are many methods of validation reported

in the literature, and & ecareful analysis of one of these
methods seemesd to be indicated rather than a general survey
of all of them, Consequently, correlational techniques of
validation were selected as the partioular method to be
examined, and thus the field was finally narrowed to that de-
fined by the title: "A Correlational Study of Inventories of
Introversioa~Extroversion”,

The prosedure that was followed consisted simply of
colleeting all the corselations that oould be located in the
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literature between inventory soales of imtroversion-extroversiom,
and between these scales and other variables that might cast
light on the validity of the introversiom-extroversion variables,
Once these deta were sssembled, it became a matter of analyzing
the tables of oprrelations either by cenventional methods or

new methods evolved to meet the purposes of this study, It will
be noted that the report falls naturally into two divisions,

Part A, oconsists of a study ef sixteen variables for which a
partial table of correlations wes assembled, and Part B, deals
with amother thirteen variablee for whieh all of the corre-
lationse were obtained,

This study presumes that the reader is familiar with the
essential theory of the coneept and with the history of the
development of introversion-extroversion, Certainly, without
such & theoretical orientatlion, much of the significance of
this material will be lost,

For.thoee readers who may rot be famillar with the
background of the tople, certain references have been inoluded
in the bibliography that will faocllitate this orientation,
Historically the cpnceptsé, by thelr present name, originated
with Jung, and his defipitive, though voluminous amd complex,
work has already been cited (61, 1923), His definitions in
the latter part of the book are particularly useful in be-
coming familiar with his point of view, Wor those who are
disinclined to struggle with Jung's weighty and complex style,
Jacobl (59, 1942) ‘has prepared a presentation of Jung's theories,
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ineluding his conocepts of introversion-extroversiom, that has
been endorsed by Jung, yet 18 a considerable simplification,
Perhaps an apology is im order to the Jungians here ip that the
prevailing American spelling of "extrovsrsion" has been adopt-
ed in this study, rather than the traditional Jungian spelling
of "extraversion"”, except, of course, in the case of direct
quotations which use the latter spelling.

Surveys of the developments inocluding and since Jung's
work have also been listed in the Bibliography. Perhaps the
best oritical review is contained in Eysenck's book (27, 1947).
However, ii has two disadvantages or shortocomings, Ffirst,
the review of the literature is scattered throughout the book,
in various chapters, interrelated with reports of the experi-
menta) findings of his own group of research workers, Secondly,
a8 already msntioned, he omits almost entirely any treatment
of inventories of introversion-extroversion,

Cther useful reviews of the literature, in chronologiecal
order, include those of Freyd (22, 1924), Guilford and Braly
(31, 1930), Guilford (41, 1934), Collier and Emeh (15, 1938},
and Gray and Wheslwright (32, 1945), who, in contrast to
Eysenck, deal primarily witq:ieviow of inventories in their
papers, Of these reviews, that of Collisr and Emch appears
to offer the best critical discrimination.
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A STUDY OF SIXTEEN PERSONALITY TEST VARIABLES.



CHAPTER I

AN APPROACH TO VALIDITY

Ellis (22, 1946) has prepared a comprehensive and
oritical review of the literature pertaining to the valldity
of personality guestionnaires in whieh he finds doubtful
validity in the majority of cases., In a later paper (23,
1947) he brings this earlier study up to date and oconcludes
that the inorease of test walidity is 8tlll "the orying need®,
In the hope of making some contribution to this need, this
chapter pressnts an approach to the walidity of certain
inventories or questionnaires, primarily those purporting to
measure introversion-extroversion,

The Inventories

Nine standardized inventorles purporting to measure
introversion-extroversion have been selected from among
those available (see Index of Inventories) on the vasis of
the necessary experimental deta existing in the litarature,
These tests are the Beranreuter Perscnality Inventory (B3-I
Scale) (8, 1933); the Colgate Personal Inventory C2 by

Laird (64, 1925); the Colgate Personal Inventory 04, which
is Whitman's abridgement of the Laird test (94, 1929)

Conklin's test of introversion-extroversion interests (19,
1927} the Freyd-Heidbreder test (29, 1924 and 52, 1926);
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Marston's test (88, 1925); the Neymann-Kohlstedt Diagnostic

Test for Introversion-Extroversion (72, 1929); the North-

Western University Introversion-Extroversion Test by Gilliland
and Morgan (30, 1931); and Root's test (78, 1931).
In prder to extend .the frame of reference it has been

found useful to include a pumber of other tests in this study.

These include three tests that purport to measure neurotioism:

Bernreuter's Bl-N scale on the Bernreuteér Personality Inventory

(8, 1933); Thurstone's neurotic inventory (91, 1930); and
Willoughby's revision of the Thurstone (95, 1932). Thers
are also two teests purporting to measure ascendance-submission,

or dominance-submission: The A-8 Reaction Study by Allport and

Allport (3, 1928) and Bermreuter's B4-D scale (op. oit.).
The gtudy was further complemented by inoluding a genseral
factor described as "emotionality", extracted by Bernreuter
from seven of the aforementioned tests (10, 1934)., (Bee
Table I for a list of the seven tests)., Consideration was
given . to including the remaining Bernreuter scals (B2-9,
"self-sufficiency") but no data relating it to tests other
than the Berareuter gcales were found, so it was discarded.
Flanagan's 71-C ("Self-oconfidence") (7, date missing) was
included as it helps to “eomplete the piloturen of neurotiolism,
although no relations to introversion-extroversion (except
B3-I) are available at the time of writing. Flanagsn's

F2-8 soale was discarded for the seme reason ss the B2-8 scale,
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The complete list thue inocludes sixteen person-
ality variables that are l1listed in Table I, along with the
nbﬁrtviatioas that will be used to designate these variables
in this chapter,

The Method of Interoorrelations
A number of investigators have used the method of

correlations to explore test validity, and Ellis (22, 1946)
reports on many of these studies, Authors who have used this
technique with the introversiom-extroversion tests listed in
Table I include Bermreuter (10, 1934), Gilliland (31, 1934),
Guilford and Hunt (38, 1931), Hovey (58, 1929), Omwake et al
(74a, 1934), and Stagner (85, 1932). Ia general, with the
exception of Bernreuter (ses p.3s for a discussion of his
study), these suthors oconclude, becasuse pf the generally low
correlations encountered betweeu tests that purpert to measure
introversion-extrpversion, that if any one of these tests does
measurs this aspeot of personality, the others do not. 4s

, Gullford end Hunt (efci7)

have suggested that their results constitute a virtual dsath
blow to the theory of a gensral treit of personality that
might be called introversion-extroversion.

While the experimental results with correlations
are certainly imconelusive, nevertheless there are many
possible interpretations of the findings., A rather strong,
positive declaration such as that of Guilford and Funt
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T&BLE I.~-

Abbreviations for the sixteen variables studied in this
chapter, (For definitive references see p. 1 and p. 2;
for publieation details see the Index of Inventories and

Abbreviation Name of Test, Scale, or Paotor.

A-S The A-f Reaction Study (A Socale for Measur-
ing Ascendance-Submission of Personality),
by Allport and Allport.

Bl-N Neurotio tendenoy. BSocale of the Bsrareuter
Personality Inventory.

B3-I Tntroversion-sxtroversion, - Berareuter,

B4~D Dominance-submission. - Bernreuter,

BE Bernreuter's general factor of "emotionality
extracted from Bl.N. B;"I’ m. 04. F"Hg H’
and N~E, (See bibliography 10, 1934).

c2 The Colgate Personal Inventory €2, by Laird.

c4 Whitman's abipilgment of O2.

Gk Conklin's test of introversion-extroversion.
interests,

71-G Self-oonfidence, A scale based on Flanagan's
factor-analysis of the Bernreuter,

rP-R zhet?raydoﬂaidbreder introversion-extroversion

est,

M Marston's test of introversion-extroversion.

N-K Weymann-EKphlstedt Diagnostic Test for
Introversion~&xtroversion.

RW Northwestern University Introversion-~
Extroversion Test, by Gilliland and Morgan,

R. Root's test of introversjion-extraversion.

™ Thurstone's neurotlic inventory.

WTR Willoughby's revision of TN.

e e e e
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already referred to appears premature. It ocan only be
justified from these negative experlmental findings by a
rather eirouitous reasoning. In this study, a somewhat
different approach to validity by the method of correlations
will be uzed which, it is hoped, will lead eventually to
well-founded positive conclusions regarding these tests,

Two Concépts of Validity

The usual approach to the validity of a test is
to compare it experimentally with one or more criterila to
determine whether the test measures what it claims to measure,
The diffieulty, of courss, is to find a1 criterion tiat will
mest with general agreement, Inasmuch ag there ls extensive
disagreement in the literature as to the essential nature
of invroversion-extroversion, it would appear to be impossible
at this stage to settls on & criterion of this concept that
will receive general support.

Under these ocircumstances it seems more appropriate
to approach the validity of inventories of introversion-
extroversion from a diffserent point of view, The relimbilities
of the tests indicate that they measure spomething - presumably
some aspect of personality - with greater or less preoision.
Rather than endeavouring to find out if they measure what
they clalm to measure, it would seem to be in order to try
to £ind out what they actually do measure, When this is

accomplished, the test can be re-interpreted, and re-named
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if nocessary, in order to amkc valid instrumente of taem.

from this pcint ol view, it matters little if none of thenm,

or at best only one, proves to bé a valid measure of luntro-
version-extroversion. They are all potentlially useful tools
and a considerabls body of experimental data has been collectdd
by their use., But thls accumulated information 18 of 1little
or no value until the significance of the individual tests is
determined. AS the result of such determinations & more

vallé measure of introversion-extroversion may emerge, but

the £irst gain will bve the lnoreased usefulness of ilastruments
already availablse,

It would seem that the most promising method of
initiating this approach would be by the method of correlations,
IT & matrix of all the ocorrslations between the tests llsted
in Table I could bhe obitained, the resuli would be a meaningful
network having certaln Qegtelt properties, In itself the
matrix would not indicate what the individual tests measurs,
But in all probability the validity of certain tests in the
matrix would be known with ressonsble certainty, and by means
of the network the signifiocunce of the other tests ocould be
inferred. 1In effect, the matrix as a whole would become a
tool of investigatlon having & potentiality “greater than the
sum of its parts’,

Apalysls of a Partisl Matrix

A partial matrix of oorrelations between the variables

listed in Table I 1s presented in Table ITI. The numbers in
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7.
TABLE II.
Certain intercorrelations between siteen personelity variables,
(Numbers in parentheses refer to souges cited in Table III.)
i
— e — ————— —————————
Bl-N B3-I Bl(t-])) BE c2 c4 Ck rle F-B ' N-K Rw R ™ WTR
r .
A-S «76(1) .20(2) .38(3) 36(4) «43(5)
Bl-N .95(6) .80(6) .71(7) .3827) .952; .51(7) 16(7) .30(7) .92%! +65(7)
gz.ln( \ +65(11) .71(7) .64(12) .4)2(7) .gg‘) .55(7) .37(13) .15 -.09(13) .28(7) .91(14) .62(7)
- r L]

BE «61(7) .71(7) «32(7) «50(7) «T4(7)
c2 .81(15) .36(16) .42(17) .25(18) .50519) .10(13) .53(8)
c4 .44}7) «25(7) +38(7) .42(7)
!‘c]{—c .394a7) «27(17)
P-H .28(7) +35(7) .48(7)
M .20(21) .25(13)
gv-’K .72(22) .34(4) .22(7)
R ST
™
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parentheses following each correlation refer to the source
of the item whieh iz indlicated in Table III. In some oases
two or more values were located 1n the literature, some-
times with signifiocant diserepancies, Where this osoured,
the value used in the matrix i{s simply the erithmetic mean
of the several values that were found, It is possible that
at a later stage of development some method of selection or
waighting would be more effective, but thls doas not appear
to be Justified here,

It will be noted that values are given for only 65
of the correlations out of a possible 153, or roughly 42 per
oent. Thie constitutes a serious limitation to this analysis,
The potentialities of & totality cannot be realized when more
than half of the constituent parts are unknown, However, if
this analysis ylelds some migniflcant results it may de in-
ferred that a study baged on the completed matrix wil) be of
considerably greater value,

It is proposed to carry out the analysis of this
matrix in two steps: (1) the approximation of & "linear
continuum®, and (2) the isolation of "pairs, chains apd
clusters”, A detailed desoription of these steps follows,
Approximstion of & "Linear Continuum"

A preliminary step in arrenging a matrix of corre-

lations to approximste a lineer contipuum 18 to "concentrate"

the matrix by meking a8 many as possible of the signs positive,
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TABLE IIX.-

Sources of intercorrelations presented in Table II.,

(1) Berarsuter (], p. 4) reports three values: .81, .6
.82, Nean: .76
(2) Stagner (85, 1932) reports a value of .26; Broom LL!:
1930 reportn a value of ,13. Mean: ,20,
(3) Guilferd and Braly (37, 1930 cite Bender (§, 1928) as
reporting a value of .38,
(4) Stagner (85, 1932)
(5) Stagner o 1932) reports a value of ,51 and cites
Allport as repurting a valus of .35, Mean: ,43.
56) Bernreuter (7, p. 5).
g) pernreuter 0 193i
) Bernr;:ﬁar 3 pe 4) rapcrts two values: ,94 and ,91.
n: .
(9) Bermreuter (7, p. 5) reports a value of ,31, Omwake
ot a1 (T4a, 1934, p.70) report four values: .28,
> .10, and ,20, Mean: .23,
(10) Bornrsutor ( . 5) reports a value of .47. Omwake
o§ al s 1934, p. 70) regort four values: ,55,
‘l. &nﬂ .5‘1 m&nt .
(11) Bernreuter s P 5) reports a valne of .69, Omwake
et al 4n 1932§ p. 70) rogart four values: .15,
. . Mean:
(12) Berareuthr ( 4) reports two values; .76 and .69,
Gilliland ?2_, 1934) reports a value of .47,
2 Gilliland 19 4).
Stagner (88, 19 eitns Pernreuter as reportimg in
corresp anaenoe to Stagner a value of ,91.
(15) Whitman ( 4, 1929).
; Conklin é 19&7).
Hovey | “
¢illilan ( 1934) reports a value of ,30. Guilford
and Hun j_. 1931) report a value of .19.
Mean: 25
(19) Guilford and Hunt (38, 1931) report a wvalue of .62.
Stagner (85, 1 2) reports a value of .39. WMean:,50,
(20) nornrazter (%6 p. 5) reports two values: .11, ,04,
an: .
21) Guilford and Hunt (38, 1931).
22) Bermreuter (10, 1934 ‘reports a value of .60, Root (89,
19%2) reports a value of .83, Mean: .72

15
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This was accomplished in Table IJ by reversing the B4-D
scale, and hence reversing the sign of its correlations
from those given by the authors, This is indicated by
putting the letter "R"™ in parentheses after the abbreviation
of this variable to indiocate the reversal. It should also
be noted that there 1s some disasgresment among the authors
as to whether the Conklin test (Ck) has been reversed. Until
this point is clarified the possibility that the correlations
of the Conklin test with the others are aotually negative
should be kept in mind,

Definition: The term linear eontinuum is intro-

duced here to describdbe an arrangement of a matrix of corre-
lations that results in the higher correlations being dis-
tributed along the diagonal of the matrix, and the lower
values oconcentrating 4in the right-sngled corner. This is
illustrated schematically in Pigure 1 where the arrows
indicate the direction of increasing correlational values
along the rows, columns, and along the diagonal emanating
from the right-angled corner. The arrangement is based on
a ocomparison of the algebraic values of the correlations,
not of their absolute values, Henes the right-angled ocorner
may oontain either a concentration of low or negative corre-
lations, depending on the particular case,

It i8 not meant to imply by the term "linear" that
the configuration (for definition of "oconfiguration” see
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Figure 1, An illustration of a table of correlations
between eight variables (A to E) arranged in a "linear
contipuum®,
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Chapter IIY, p. #7) of the matrix is s straight line, but
rather that the variables may be configurated on a line
which may be stralght but more often will assume rather
complex survatures, Not all matrices will have the capacity
of being arranged ia a linear continuum, but the majority
ean be arranged to approximate this condition., Where it

can be done, the resultant systematization of the matrix
facilitates the apalysis,

The matrix presented in Table II is arranged mccord-
ing to the alphabetical order of the abbreviations for each
variable, In Table IV the gorrelations have been rearranged
to approximate a linear continuum, Meaningful inferences
could be drswn from this table as it stasnds, but inasmuch
ac these deductions are made pore explicit in the subsequent
stages of the analysis, they will be omitted here,

The Isclation of "rPairs, Clusters, and Chains"

Definitions: For the purposes of this study a pair

of variables shall be designated as two variables having an

intercorrelation equal to or higher than an arbitrarily
chosen value. A ghain shall eonsist of two or more pairs
linked by ocommon variables, A oluster shall be defined as
three or more variables, all of whose correlations are
équal to or greater than this arbitrarily chosen criterion,
The coholoe of the arbitrary value to serve as the

oriterion for pairs, chains, and olusters 18 a relative
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problem and the most suitable value may differ for different
matrices, Por this matrix the value ,70 has been selected.

An examinetion of the data of Table IV by this
criterion revesls the presence of only one cluster consisting
of four traits: #1-C, TN, Bl-N, and B3-I, Five of the six
possible correlations between these variables are reported
and these are all .90 or higher, sp that the cluster 1s closely
knit, Two of the four variables in this cluster purport to
measure neurotioism, and it is possible that Flanagan might
have designated his scals (F1-C) as neurotioism were it not
for the necessity of avoiding duplication of the name of
Bernreuter's Bl-N scale, Therefore this oluster will be
designated a8 the "neurctic cluster", The presence of B3-1
in this group will be discussed in detail in a later section
of this chapter (see p, 25).

B4-D and A-8 arce excluded from this eluster because
of correlations below ,70 (.65 and .43). Faoctor BE could
be included theoretlcally hecause the two correlations that
are known (both ,71) meet the oriterion. However, BE hes
been excluded because these correlations are low in relation
to the others in the ocluster, and bscauss of the possibility
of the unknown correlations being below the criterion.

Two chelne are present in the matrix:

1-¢ Bl-N
(1) A“s—-Bg-D<::? (2) \\\BE AN
Bl-N B3-I-—  F-H
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and twop pairs:
(1) c2 - ¢4 (2) R - N-K

Thus, using a correlation of .70 a8 & minimum
eriterion, an analysis of the data of Table IV revesls
one oluster, two ohains, and two palrs., The remanining
items mey be descrinhed as separate variables, These
results are summarized ip Table V, The question of revision
should not be overlooked when the matrix 1= completead,
There would certainly seem to be & possibility of one or
more pairs existing thet heve not been isplmted here. A
discussicn of there groupings, and the correlations them-
gelves, as they relete to test rationale will bhe undertaken
in Chapter II.

Summary and Conolusions

Recopnizing the need for the improved validity of
tests of introversion-extroversion, an attempt has been
mede to contribute to a greater insight into the significance
of existing tests by the analysis of correlations,

A partial matrix of correlations between sixteen
variables, nine of which purport to measure introversion-
extrovereion, 18 presented, The data Is arranged into an
epproximate lineer oontinuum, and the items are classified

into clustere, chains, palrs and separate variables, The
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TABLE V.-

Organization of the variables of Table IV inte groups
using a correlation of .70 as a minimum criterion.

(a) Cluster: ﬁ‘1|~cs>—<-—f-ai1-m
™ B3-I

(v) Chains:
Bl-N______WTN

(1) A-S 3413/?l~c (2) B
S$1-% B3-1— KI—H

(e) Pairs:
(1) C2———C4 {(2) R——N-K

(d) Separate Variables:
(1) cCk (2) ™ (3) Nw
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geignificance and potential contribution of this preliminary
analysis osn only be assessed in termz of the rationale of
the individual tests, This will be undertaken in the
succeeding chapter,



- CHAPTER TII

CORRELATIONS ARD TEBT RATIONALE

The first chapter presents an analysis of sixteen
personality test variables based on avallable correlations
between them. The groupings are tentative because of the
incompleteness gf the data, and because of certain dis-
orepancies, In addition, it is arbitrary in that the
classifiocations of Table V are based on the arbitrary
eriterion of a correlation of ,70.

In relating this data to individual test rationale
both of these factors should be kept in mind. The limita-
tion of the arbitrary criteron will be overcome in part by
supplementing the analysis with a verbal, qualitative
interpretation of correlations supplied by Garrett (29a,
p. 342), which follows;

r from .00 to 20 denotes indifferent or
negligible relationship;

r from .20 to .40 denotes low correlation;
present but slight;
r from .40 to .70 denotes substantial or

marked relationship;
rfrom .70 to 1.00 denctes high to very high
relation,
It will be noted that Garrett's coriterion for a "high to
very high relation” coincides with the criterion for the

groupings of Table V. In order to emphasize the fact
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that verbal descriptions are used to represent a fairly
specifio quantitative range they will be placed in
quotation marks when used in this chapter,

The Separate Variables

It 48 perhaps simplest to begin thls phase of the
study with the "separate variables®; the Conklin test of
introversion~extroversion intereats {(Ck), the Marston test
(M), and the Northwestern University Introversion-Extroversion
Test (NVW).

The Conklin test: Only four ocorreletions of this
test with the other variables, out of a possible fifteen,
are reported, and the highest of these is ,39 (with the
Freyd-Heidbreder test), Thus, there remains the possibility
that some of the missing correlations may be higher, but
there is also the possibllity, due to a lavk of olarification
on the part of the authors, that some of the ocorrelations
quotaé::iculd be negative, However, proceeding on the
assumption that the data as given in Table IV are correet
and representative, we conolude that the Conkiin test has
*low" or "slight"” relationships with the other tests that
purport to measuré introversion-extroversion or neuroticism,
This 18 understandable in terms of the basioc rationale of
the test, The authors aim differed significantly from the

purport of all, or nearly all, the other tests on two im-~

portant ocounts (18, 1924 and 19, 1927). 1In the first place



CORRELATIONS AND TEST RATIONALE 20.

Conklin endeavoured to measure the normal aspects of intro-

version-extroversion whereas all the pther tests considered

in Table IYV have some psyshopathological implioationa.*l“‘?"té see .
RRAT

The Marston test: Insofar as the available ocorre-

lations would indicate, the Marston test appears to be in
POSITION OF ISOLATION

much the same relsticmsiip as the Conklin, However, the
definitive paper (68, 1925) is not avallable at the time of
writing so that it i8 not possible to disocuss the limited
gorrelational data in the light of test rationmale.

The Rorthwestern test: The external oriterion for
the construction of this measure of introversion-extroversion
was the responses of dementia praecpx patients for the intro-
verted end of the scale, and the responses of manic-depressive
patients at the extroverted end., In this respeot it differs
from all of the other tests considered here except the Neymann-
Kohlstedt, whieh uses the same external criterion. Thus, a
correlation between the Neymann-Kchlstedt and the Northwestern
would be of oconsiderable interest, but 1t has not been possible
to looate a value in the literature, However, the separation
of this test from all the other veriables (again caution is
required begause only three correlations are avallable) is
understandable in terms of this distinet criterion for the
tesst,
The Paired Variables

The Root and the Neymann-Kohlstedt: In the absence of
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the definitive paper for the Root test (78, 1931), Bern-
reuter's dssoription of the test is useful, le reports (10,
1934, p, 185) that "the Root test consists of ten items,
aight of which appeer on the Neymann-~Kohlstedt test, and
three of which are similar to items on Whitman's C4 test,
Thers are five possible responses for each item.”

Thus the high correlation between the Root and the
Neymann-Kohlstedt tests is attributadble ¢o clmmunality of
ftems. Some similarity of items between the Root and the
84 test would account for the "slight" cprrelation between
these tests (.38).

¥ith the exception of the pairing with the Root test
and a correlation of .50 with the C2 test, (which is not
readily explained in terms of test rationmle) the highest
ocorrelation of the Neymenn-Kchletedt with the other variables
is .36, In this caese eleven oul of a possible rifteen corre-
lations ere reported., Thus, it may be concluded with a fair
degree of certainty that, with two excepticns, the eorrelations
of the Neymann~Eohlestedt with the other variebles are either
*"negligible”, "indifferent”, or "slight",

Ae was suggested in the discussion of the Northwestern
test, which has® a similar rationale, this isolation of the
Neymann-Kohlstedt test may be most readily explained in terms
of the criterion of psychotio responses that was used in oon-

structing the test, 1In one other respect the Neymann-EKohlstedt
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inventory is worthy of ocomment, It will be seen from the
Appendix (p./4#/) that while the items of the Neymann-
Eohlstedt deal with behavior and are similar in this respect
to the items in the majority of the other inventories, the
instructions for administration, however, are unique, The
subject is not instrusted to rate himself on what he oon-
giderz to be his usual behavior, but iz requested "to consider
them {the questions or items) from the viewpoint of personal
1ike or dislike.® (Italies by the test authors). This
strikes & note of similarity with the Comklin test, and
means, in effect, that when used as the authors indicate, the
Neymann~Ephlestedt inventory becomes a test of interests,
Unfortunately no ocorrelation has been located indiocating
the relations between the Neymann-Kohistedt and the Conklin
tests, This would be of oconsiderable value as a possible
indicator of the influence of these unusual imstruoctions to
the subjeot on the validity of the Neymann-Kohlstedt test,
laird's G2 and Whitman's (4 teste: The pairing of
the 02 and the 04 tests (.81) 418 to be expeoted inasmuch as
Whitments test (C4) i3 a fairly straight-forward adridge-
ment of Laird's C2 test (94, 1929). The relationship of the
Laird test to certain of the other variables will be discussed
later (p.28).

The Ghained Variables
(1) The ascendance-submission chain (A-8, B4-~D, F1-C,
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Bl-K): The linkege between the A-E and B4-D variables is
understandable in that both purport to measure the same
aspeot of persomality, and in the construction of the B4-D
seale, the subjeats! responses to the A-E test provided the
external oriterion-(7, date missing).

The linkage hetween the B4-~D and the ¥1-C and Bl-N¥
goales is probabdbly due to & ocommunality of items, ineasmuch
as all three variables were derived from the same pool of
items (the Bernreuter inventory). However, this assumption
should be verified by cheoking the actual number of eommon
items between these scales,

The existence of common items does not, of course,
deny the possibility of a significant relation betwesn the
traits themselves (asgendance-submisslon and neurotiocism),
which 48 an interesting probdlem in its own right, There is
also a possibility of a relation between ascendance-submission
tests, and some of the introversion-extroveralon tests, but
again eorrelational data are lacking. Sueh a relationship
was suggested on theoretical grounds by Allport and Allport
{2, 1921), the authers of the A-S test,

(2) The BE chain (Bl1~-N, B3-I, BE, WIN, F-H): The
presence of the BE factor as the central link of this chain
i to be expected, due to the fact that Bernreuter extracted
BE as a general factor from a group of seven variables, which

included the other four variables of this chain (10, 1934).



CORRELATIONS AND THST RATIONALE 24,

More detailed oconsideration will be given later to this
faoctorial study carried out by Bernreuter (p.33).

Disregarding the presence of BE for the moment, it
is of interest to consider the proximity of the other vari-
ables in this ohain, While the olose relation between Bl-N
and B3~-I may be attributed in part to common items, it is
still somewhat of a surprise sinoce the external oriterion
used in the oconstruotion of the B3-1 socale was the Laird C2
test, (7, date missing), 7Yet the data indiecate that the
B3-1 is more olosely related to the Bl-N than its own
eriterion, A detalled stuly of this probdlem might reveal
other ecausal factors such as a pecullarity of Bernreuter's
standardization population.

The presence of the WIN variable in this ohaln arlses
from the faet that this test is a revision of Thurstone's
test, TN, (95, 1932), and the Thurstone test provided the
external oriterion for the Bl-N scale, {7, date missing).

The presence of the F-H variable in this chain, and its
relation to "neurotioism” will be considered later (p.37-39).

The *Neurpotio" Cluster

Bome of the relationships of this group of vari-
ables, conslsting of three scales of the Bernreuter test, P1-C,
Bl-M, and B3-I, and the Thurstone test, TN, were discussed in
the previcus section dealing with the “chained variables® but
they will be briefly reocapitulated here, TN is the "pareant"
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of this group, as it provided the external criterion for
the comstructionr of the Bi-N scale of the Berareuter. The
presence of the BI-I variable is surprising but can pro-
bably be explained in part on the basis of common items.
Its proximity o neurotic teste has been a spurce of con-
sternation to the author, and his efforte to Justify the
sontinued use of thls scale a# a measure of introversion
will be eonsidered in more detail later. {(p.35) The
presence of the Fl-C seale in thls group pressents no
mystery ipnasmuch as 1t i2 one of two orthogonal faotors
extrasted by Flansgan from the four Berareuter scales (7,
date missing)., It was the {iret factor extraoted and its
location in this area enables it to achlieve a high
saturation with two of the Bernreuter varlaebles, It is
probable that the labél "Confidence" assigned teo the variable
should not be taken oo seriously, Had the label "neuro-~
tieism™ not been assigned already to one of the Berareuter
#oales, it seems likely that Flanagan would have considered
this the most appropriate desoription of his Lirst factor.

The closely knit relatlonships between these four
variables is not in itself, of course, a demonstration of
their validlty as measures of neurotieism, This can oaly
be determined by the analysis of various experimental
demonstirations of their valldity, such a3 those cited by
E.lis (22, 1940 and 23, 1947).



CORRELATIONS AND TEST RATIONALE 26.

A study of these experimental [indings is, howsver,
byyond the frame of reference of this thesls, Nevertheless,
in a subsequent disoussion of introverslon in relation to
neurotiocism (p.3/ ) it will be assumed that the tests of this
eluster, either individually or a8 a group, rapresent a
reasonably valid measure of neurcticism. If this is the ecase,
the vallidity of the group rests primerily om the wvalidity of
the "parent® teaty, TH,

While it is noct possible here to earry an examination
of the validity of these four tests further, one observation
regarding the whole table of correlations (Table IV) appears
to be in order. It wlll be noted that while there is not
apparent teadenoy for high correletions to oollect in the
lower right corner, there is s definlite tendency for them to
inerease in value a8 one approaches the upper left ocorner,
This eannot be attributed entirely to the arrangement of the
variables to approximate a "linear contlmuum®., This is
demonstrated by the definite tendency for correlations to
inorease in value while proceeding along the diagonal sdge
of the table towards "neuroticiem®, While the missing
figures in the table may provide important exceptions to this
general tendensy when they are obtained, it does not seenm
posslble that they would do so in sufflcient numbers to con-
tradiot the trend now in evidence,

This tendenocy we may refer to as a "convergence" of
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these variables on a pole that eppeare to be neurotiociem,
In attempting an interpretation of thie tendency of con-
vergence three possibilities suggest themselves: (1) the
convergence may be a function of perscnelity itself; (2)
it may be s funotion of the test medium, i,e, inventories;
or, {3) it i cuite possible that this convergence is a
function of both perscnality and the test medium.

If 1t is a function of personality it lends support
to those theories of personality that meintain neuroticism
as & pervading centrality of the pathology of personality.
If it is a function of the test medium it suggests that
questionneires and lnventories have a definlte proclivity
for deteoting neurotieism, and that even when they aim to
measure some other aspeot of pergonality, such as agoendance~
submission, or introversion-extroversion, there is a strong
tendency for these scaleées tc "drift" toward neuroticiem. The
clarificaticn of thig problem would appear to be of sonsider-
able interest,

The Freyd-Heidbreder "Family"

Up te this point the ordering of this chapter has been
largely deternmined by the arrangement of the variables present-
ed in Table V. This has proved of wvalue, but there are many
other methods of organizine the material that might prove
squally fruitful. In pertioular, an historical approach to

a group of the tests purporting to measure introversion-
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extroversion is of interest, The lour varlables to be
considered in this way are F-H, C2, 04, and B3-I1,

The "parent® test of this group 18 the Freyd-
Heidbreder questionnaire, Freyd's list of traits, presumed
to be charactaristic of the irtrovert, was publiszshed in
1924 (29}, and was used in almost its ldentical form by
Heldvreder (52, 1926), who tested the items for internal
consistency but made use of no external oritericn of
validity, (See Appendix, p./2/, for the Freyd-Heidbreder
1ist,) The Freyd list provided the source for the majority
of the items in the Laird C2 test (64, 1925)., Howswsr, the
eorrelation between these two tests 1s not partioularly
nigh (.42). An important Aifference bstween the two lies inm
the method of response on the pasrt of the subject. The Laird
tezt i3 a rating soale, glving the subjeot saveral dsgress
of posgible responssz, instead of being a "yes, no, or
guestion mark® gquestionnaire like the Heidbreder. (Ses
Appendix, p./43, for items similer to those of the Laird,)
However, not havﬁ“accosn to Laird's definitive paper or to
the inventory itself at the time of writing, it i3 not posaibvle
to suggest whether this aspeot of the test i a primary cause
of the "separation" of the Laird inventory from the Frayd-
Heidbreder,

As already noted, Whitman's revision (94, 1929) of
the Laird test 1s simply an abridgement that used the rLairad
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test as its oriterion of validity. Similarly, Berarsuter
(1, daate misasing) used the Laird test as his criterion of
validity and also a8 a source for items (], date missing).

The "family tree® of these four variables is
presented schematically in Pigure 2, The 80lid lines re-
present a "blood relationship" based on either a communality
of items or a validity dspendence, or both. The dotted lines
represent a derived or secondary relationship., The corre-
lations are obtained from Table IV. Unlees a more detalled
study reveals that the dependence of the Lalrd C2 test on
the Freyd-Heldbreder has been exaggerated, the problem here,
in the main 1s to explain the lack of a sloser relationship,
and a study of this point might bhe of value,

Neurotieism and Introversion

The relationship between neuroticism and introversion
can be considered a classical problem in this field of
personality. The two extreme positions are more or less
represented by the oplnions of Jung and Freud on the issue,
whisch are quoted by Eysenck (27, 1947, p. 52)., Jung states
that "it is a mistake tp believe that introversion is more
or less the same as neurosis, As concepts, the two have not
the slightest connection with esch other." (61, 1923) On the
other hand, Freud writes: "An introvert i8 not yet a neurctie,
Bbut he finds himself in a labile condition; he must develop
Symptoms at the next dislocation of foreces, if he does not
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Figure 2, The Freyd-Heldbreder "Family”. (Correlations
derived from Table II).
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£ind other outlets for his pent-up libido" (28e, 1920).

Jung's position, and a slight exaggeretlion of Freud's
opinion, provide two extreme views: the one in which intro-
version is identified with neuroticism, and the other in
which introversion 18 distinotly different from neursticism,
If the latter position 1s stated as "introversion equals non-
neurcticism”, a continuum may bve eonceived as extending from
"neuroticlism” to "non-neuroticizm". The soncept of any
author, or the socale of any test purporting to measure intro-
version, may presumably lie anywhere along this gontinuum,

Because of the importance of this issue 1t is worth-
while to arrange the nine tests purportipg to measure intro-
version~extraversion along such a continugm, on the basis of
the data of Table IV. To do this a criterion for "neurotiocism®
and "noa-peurpotieism” 18 required. The most sultable standard
of neuroticism for thie purpose would appear to be some
"eentral tendency” of the *"neurotie cluster”, Then "non-
neuroticism"® is sisply defined s a zero or gquite low corre-
lation with the eriterion of *neurctiecism”,

According to this prineiple correlational wvalues for
each of the nine teats purporting to measure introversion-
extroversion are obtained as indlicated in Table V]. The
obtained value i1z simply the means of those correlations that
have been located relating to any of the four variables that

constitute the "peurotic cluster®, The tests are arranged on
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TABLE VI,~

Caloulation of the probable correlation with neuroticism of
nine tests that purport to measure introversion-extroversion,
(Data derived from Table IV).

"Neurptic
Cluster® B3-I ®-B 02 4 R N-K ¥ Ck NW

F1-C <90

™ 32 33 . .38 .34 .27

Bl-N 95 51 .38 .30 .16

B3-1 .55 .64 .41 .28 .15 .37 -.09

Mean W92 .53 .58 .40 .32 .22 .31 .27 -.09
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a linear scale (one-half inch eguals ten correlation units)
extending from "neuroticism" (ocorrelation of 1,.00) to "non-
neurotieism" (oorrelation of 0,00) in Pigure 3, It will be
noted that the order of arrangement 18 mach the same as that
obtained by the approximate linear contimuum of Table IV,
whioch 18 some indiocation of the usefulness of that operation.

In the light of the foregoing theoretical discussion
it seeme appropriate to classify these tests into three groups,
To some extent the selection of the dividing lines between the
groups® is arbitrary, The considerable separation between B3-I
and C2 dioctates that the first dividing line should lie some-
where between these twp tests, Desoribing the first group
as one in whieh introversion is "identiocal"™ or nearly identiocal
to neuroticism sugzests that the correlatipnal value should
be high, 8o .90 was chosen as the delimiting value, The
separation between the second and third group i2 not so clear,
Recourse was had to the rationale of the individual tests and
on this basis the dividing value of .30 was chosen, It will
be noted that the Root test (R) is just outside the “"non-
neurotie” group (r=,32) whioch is appropriate enough in the
light of its rationale (p. 21).

The results of this classification are presented in
Table VII. Group III has been broken down into two sub~
divisions purely on the basis of the rationale of the indivi-

dual tests, This may or may not prove to be justified when
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B3-I c2 C4 Ck(N) W{P)
FrE @ INgE(P)
L [ 1 | | | l | I | 1
1{oo .80 560 .40 .20 .do

| |

l |
FNeurotisism {Non-neuroticism
(Convergence) “{Divergence)

Pigure 3, Testswhich purport to measure introversion-
extroversion distributed on a continuum ranging from
"neurotioism® tc "non-neurcticisam". (Data derived from
Table V). (N) indicates that the rationale of the test
was based on an attempt to measurs “pormal" introversion-
extroversion; whereas (P) indicates that the basic orit-
erion of the teat was the responses of psychotic sublecte,
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TABLE VII,-

Classiffcation or grouping of nine tests that purport to

measure introversion-extroversion, based on Table VI and
Rigure’},

e e e

GROUP I

Introversion "Identical" to Keurotiecism

Tests Estimated correlation
with "Neuroticism®

B3-1 above , 96

GROUP II

Neurotieiam and Introversion Related

c2 P-H C4 M R «30 to ,90

GROUP III

Non-neurotic Introversion -.10 to .30

(a) "Normal" Introversion-Extroversion
Ck

(b} "Payehotic” Introversion-Extroversion
K=K RW

Note: The division of Group III inte parts (a) and (b) is

based on the rationale of the tests, not on the correlations
presented in Table X1I,



CORRELATIONS AND TEST RATIONALE 35.

all of the correlations detween these tests are detsrmined,

Berareuter's Dafenae of B3-I.

Bernreuter did not intend that his B3-I scale should
be practically identical to his Bl-N scale, This is clearly
indicated by the faot that the external criterion for the
construotion of this scale was the 1aird test C2. It is of
interest to note that Bernreuter reports considerably higher
correlations with this eoriterion than does Gilliland. Bern-
reuter reports two values, .76 and .69 (7, p. 4); while
Gilliland reports a value of .47 (31, 1934), Certain
tentative suggestions for explaining the proximity of B3-I
to Bl-N, and its separation from the Laird test have already
been made, The answer may be found in part in an examinstion
of the individual iteme of these three variables, It is
quite possible that there are mare common items between the
B3~I and Bl-N scales of the Bernreuter than there are between
the B3-I scale and the Laird test, The fact that Beranreuter
£inds higher ocorrelations with the oriterion than does
Gilliland suggests that there might be a pesuliarity of
Bernreuter's population in whioch introversion tends to be
assoelated with neurotiecism,

Berarecuter attempts to minimize this asspolation of
the B3-] scale with neurotiocism in a study of the relations
of this socale to slx other scales or tests, namely Bl-N, C4,

r-H, N-K, B, and WIN (10, 1934). He trys to justify the
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validity of the B3-I scale by extracting a general factor
(BE) from themse seven tests. It i8 true that BE provides

& useful link between tests of neurotieism (insluding the
B3~1 soale) and the tests purporting to measure introversion.
This may be demonstrated by plasing BE omn the continuum. Its
position would be at .71, according to the dats of Table IV,
whieh helps to f4ill in & considerable gap, But this in no
way alters the relationship between the octher variables as
described in Table VII. The fact that Berareuter used
Willoughby's revision (WTN) of the Thurstone test as one
typioal test of neurotiecism tends to ¢loud the issue and

make mpore tenable his thesis that tests of neurotiocism and
introversion are virtually indistinguishable. But if we
confine the oriterion of neurcticeism to the tests that are
more likely to be valid and reliable indicators, as in Pigure
2 one is compelled to agree with Stagner's conclusion (88,
1934) that the B3-I moale is & duplicate of the Bl-N scale,
As sukchiit appears to serve little or no useful purpose,

Disoussion of the Neurogis-~-Introversion Continuum

A final deeizion on the tests grouped in Table VIT,
in relation to their claims to being valid measurseg of
introversion-extroversion,is beyond the soope of this study.
However, certain preliminary observations can be made that
may contribute to the ultimate decision, Im the first place
it appears that Croup I, conslsting of the B3-I scale, can
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be dismissed on pragmatic grounds. If B3~-I i a valid
measure of introversion, then introverzion and neuroticism
are 8o nearly identical (assuming, of ocourse, that our
eriterion of neuroticism is reasonably valid) that holding
to the oconcept of introversion a8 an entity in its own
right i3 po longer tenmable, This leaves only Groups II
and III for serioue consideration,

Group III has the endorsation of Jung (see p, 29)
and conseguently it will be the chief source of interest of
those who follow Jung's theoretical system. It also hag a
degree of experimental support in the recent work of Hysenck
et al (27, 1947). Om the other hand, it might be argued
that the "majority vote" of the larger number of variables
in Group II may be considered as an experimental support of
the validity of these tests, An sexamination of the tests in
this group wesnkens this argument,

Three of the five tests constitute the Freyd-Heldbreder
"family” already disoussed (p. 27). Hence there is little or
no ocumulative value in the weight of evidence of these
varlables, 1If we examine the parent test, the Preyd-Heidbreder,
it is apparent that the choice of items alone could explain
the ocorrelaticn between introversion and neurotiocism. The
Freyd list (See Appendix, p.s2/) purports to contain traits
characteristic of the introvert., This writer has judged each

item a8 being either unfavorable to the introvert (1), neutral
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(N), or favorable to the introvert (F). These judgments are
recorded in the Appendix, ‘“Iwenty-four of the traits are
rated as unfavorable: twenty-six as peutral; and three as
favorable, Thus, if this list of traits and the Judgments
of the writer are both valid, we are forced to oonclude
that introversion i8 an unfavorable pattern of behavior, and
that extroversion, conversely, is favorable, Extreme intro-
version 18 thus logleally assoclated with neuroticism,

The oritical question, of course, is the validity of
Freyd's list, He reports that he collected them from "several
psyehologists of standing anéd from graduate students of
psyehology” (29, 1924), and he consldered that they represent-
ed a fair oross-see¢tion of the opinions of psyechologists on
the charasteristios of the introvert, Iz this an adequate
external eriterion of validity?

Peyehologists are prone %o dismiss the "consensus of
opinion* of others as stereotypes and it seems only fair to
suggest that psyohologists themselves might alsp be susdeptible
to invalid stereotyped thinking., Thus, in itself, the
tendency of psyochologists to associate in their own minds
intreversion with ssurctioisa cannot be conesidered as a
sufficient eriterion., This stereatype, if it exists, suggeste
the first possible explanation of the tendeney for test
purporting to measure introversion to fall into Group II of
Table VII,
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A second possible explanation, perhaps in part
responsidle for the existence of the stersotype, may lie in
the willingness of the introvert to acknowledge his short-
comings, as opposed to the extrovert's tendenocy to minimize
or be unaware of them. A third possible contributing factor
may lie in the peesuliar characteristios of the standard-
ization populations, This has already been suggested in
disoussing Bernreuterts B3-I scale., Praotical considerations
cause the majority of standardization populations to consist
of university students, and such populations mey be
statistioally abnormal in consisting of individuals who tend
to have introverted traits gombined with neurotic traits,
or to putlit in other words, 1t may be that neuroties and
melad justed individuals in university populations do tend
to be introverts, while this may not be true in a "normal®
population. This gould aleop be a contributing faotor to the
oxistence of a stereotyps in the minds of psychologists, as
zany of them have their most extensive asspclations with
students,

The Root test, as already noted, consists of ten
items, eight of whioh appear on the Neymann-Kohlstedt, and
thres of whigh are similar to items on the C4 test, Hence
1% ocontributes nothing to the weight of evidence of this
group. Thers 18 not sufficient informstion at hand to ocon-

sider the Maraton test from this point of view., Even if it
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it is assumsd to be a relatively independent development, its
"vyote" plus the support of the other four variables which are
elosely interdependent does not add up to a signifiocant
curmlative evidence in favor of Group II.

Any extension of this disousslon of the relative
eclaims of these tests would depend on experimental data beyond
the frame of reference of this paper, In fact, the final
resolution of these problems may reqguire further developments
in the theory of perscnality.

Summary and Conclusions

In this chapter the ocorrelational analysis of Chapter
I has been related to the rationale of the indlvidual tests,
and in spite of slgniflieant omisslonsg in both areas, the
resultant study appears to be of walue, In particular, it
seems to sBupport a baslie hypothesis of the thesis namely,
that a greater insight into the nature and validity of an
indiviauel test of personality can be achieved if it is con-
sidered in relation to a group of such tests, even though the
majority of these are of doubtful validity,

The analysis waa extended somewhat by arranging the
nine tests purporting to meassure introverszion-extraversion on
a ocontinugm extending from “"neurotiocism" to "pon-pneuroticism®,
While few direect ocnclusions aould be drawn from this continuum
it provides a useful way of relating these variables tp the

pertinent theoretical oonsiderations.



CORRETATIONS AND TEST RATICONALE 41,

The extension of this method of study appears to be
warranted, The first logloal step would be to complets the
ecorrelational data and the information on test rationala,

The next step would ba to relate the resultant schemata to

the numerous experimental studies of indlvidual test validisy,
and finally to include an analysis of the remaining
sxperinental studies, While thie appears to be, and undoubt-
edly is, a prodigious task, it 1s quite possible that a rela-
tively small extenslon of the present study would yield
positive and useful coneclusions whlch ocannot be reached at

this partieular stage of the analysis,
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ANOTHER THIRTEEN VARIABLES



CHAPTER 1II1
CONFIGURATIONAL ANALYSIS

The methods of correlational analysis used in the
first part (Part A) of this study wers of necessity semi-
qualitative, unsystematlic, and classificatory. Had it
been possible to obtain a complete table of correlations
the question of a systematized, strictly auantitative
method would have arisen, In this part of the thesis it
is intended to undsrtake suoh an apalysis of a complete
table of correlations relating to another set of persconality
test variables,

The first method of systematio eorrelationéi?%gy;
might logically suggest itself is factor analyais, While
a discussion of the merits and demerlits of faector analysis
canpot b8 undertaken here, there are definite limitations
to the method that make it worthwhils to sesk another
approach., Symptomatio of the shortocomings of factor analysis
in this respsct is the "indeterminaocy of solution" (578,
1941, p. 23). In the preliminary stages of ianvestigation
the factor analyst must select one out of an infinite poseibls

number of faetorial solutions, To a large measure theoretical

and qualitative factors of judgment must, or should, determine



CORFIGURATIONAL ARALYSIS 43.

this selection, and the selection itself will have a major
influence on the subseqguent trend of the investigation.

What 18 sought here is a systematic method of making
the correlational data more meaningful, but whioch is, at the
same time, "determinant®, arising out of the data themselves,
and not dependent on extraneous factors, Such a method could
not alone complete a study, and would have to be followed by
other more gqualitative methods, whieh might include fastor
analysis. JIndeed, it mizht be expected that such a method
would supply additional criteria for seleocting the "preferred®
faotorial solution of the data,

Unfortunately the writer i2 not suffieciently aoquainted
with the statistiecal litereature, particularly as it pertains
to geometriocal interpretations and methods, to relate
addguately the disoussions of this chapter to other studies
and investigations, In this respeot the presentation will
be inedequate and open to critioism,

Basic Data

The thirteen variables to be studied in this chapter
are the thirteen "temperament tralt” scales of three in-
ventories: An Iaventory of Pactors STDCR (46), The Guilford-
Martin Personnel Inventory (48), and The Cuilford-Mertin
Inventery GAMIN 47. Samples of these three inventories are

presented in the Appendix, whioh also includes a desoription
of the individual traits on the reverse side of a profile
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chart (p./¥0). A more detailed disocussion of the rationale
of these variables i3 givean in the succeeding echapter,

Lovell (67, 1945) administered the three Guilford-
Martin inventories to 200 students (122 men and 78 women),
and computed the 78 intercorrelations. The resultant table
is reproduced in Table N (three-figure coefficlents in
the original paper have been reduced to two figures), The
order of presentation of the variables in Lovell's table is
the same as the order in whieh Guilford presents them on
the profile ehart, and is determined in part by the inventories
themselves, As a preliminary step in analyzing these oorre-
lations, the variables were rearranged to approximate a linear
continuum acoording to the prineiple deseribed in Chapter I,
The rearranged correlations are pressnted in TablelX. It
will be observed that the majority of thé traits fit fairly
well into the continmuum, and that there is evidence of ¢lust-
ering around N, ¢, D, and I,

This step is not essential to the configurational
analysis, but carrying cut the many trial-snd-error approxim-
ations of the method used iz considerably facilitated by
working with correlations arranged in a systematio order,
Agtually, a8 ths discrepancies in TablelX suggest, the fipal
sonfiguration 1s not linear, Prom the configuration itself
a better ordering of the tralts could be obtained, but the
order in Table[X was the one used in working on the con-
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figuration, and it is cloze enough to illustrape the
prinoiples involved,

Before undertaking an analysis of the data present-
ed in Tadle X it is advisable to briefly present certain
theoretical considerations that serve as the background
for the analysis 1tself. These will inglude a number of
definitions, one axiom, two hypotheses, and a deseription
of the method to be used,

Definitions and Basip Conoepte

In desoridbing and disecussing the method of analysis
used in the ghapter a number of new terms, or special mean-
ings of old terms, are required. A definition and disoussion
of these terms is presented here in alphabetical order so
that nesdless repatitions in the text may be avpided, The
basig coneepts of the method under ccnsideration will be

found in the definitions and discussions of “eonfiguration"
and "eonfigurational analysis®,

Approximate configuration: a cenfiguratiog whose

error of approximation exceeds the tolerances that define
an exaet econfiguration (gued v.).

Configuration: +the arrangement of a group of variables
in a real or mathematical space sp that the distances between
the variables are related to the corresponding coefficients
of correlation acoording to a mathematical funation (the

correlation-distance funoction).
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This special use of the word "oonfiguration®™ is
compatible with the usual psychologloal and mathematical
concepts of 1t, Warren (918, 1934, p. 55) defines the
geometrie concept of configuration as "the arrangement of
parts in an objeset or body, with speeial reference to the
resulting form"; and the Gestaltio oconoépt as "any organized
whole in whieh each member influences every other and s in
turn influenced by it, so that the totallity contains more
than a mere sum of what analysis would ocall its parts and
their relations." Both of these definitions are appropriate
to this disocussion.

Configurational analysis: the process of arranging

a group of variables into a configuration. This will usually
be ascoomplished by analytical (i.e. computational) methods,
although in the case of a planar or solid configuration it
Ay be realized by geometric methods,

The term “"configurational analysis" may be odbjected
t6 on the grounds that it is self-contradictory, and sirioctly
speaking this is true, "Configuration™, as hereim defined,
i2 in opposition to "amnalysis" in the sense of any breaking
down of the totality. "Configuratiocnal synthesis® would be
more precise, However, currant practice endorses the use
of the word "analysiz" as dsscribing & process of eliciting
greater meaning from a concept or group of data, even though

such & proeess may not involve a breaking down into elements,
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Hence, the expression "econfigurational analysis" will bde

adhered tpy partioularly because of the olose relation to
"faotor analysis", which 18 also, striotly speaking, more
of a synthesis than an analysis,

Correlation-distance funotion: the mathematieal

function that defines the relationship between correlation
and distance in a given configuration. Sueh a funotion may
be represented graphiocally, for geometric purposes, as a
sorrejatign-distance scale,

Error of approximation: the variation between the
distances of an approximate configuratioa and the oorre- ~
lation from which it 1s derived,

Exaot configuration: a configuration in whiech the
error of approximation 18 not greater than sertain toler-

ances 8till to be determined. The final choice of these
tolerances may result from theoretical, empirieal, or
relatively arbitrary considerations. While it would be
premature to specify such tolerances at this point the
results reported in this chapter, and certain extensions
eurrently being carried out, suggest that they will not be
greater than the probable errors of thse correlation
coefficients and may be ocopsiderably Smaller,

Expansion: the process of increasing by a value of
one the number of dimensions involved in a configurational

splution,
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2lanar configuration: & oconfigurational solution in
two dimensions,

Reduction: the proosss of daoreasing by a value of
one the number of dimensions involved in a configurational
solutlon,

Splid configuration: a configuratlional solution in
three dimensions,

An Axion and Two Hypotheses

Axiom: 1If a given group of B variables can be con-
figurated, then it may be demonstrated that this configuration
oan be realized to any degree of exactness in N - 1 dimensions
or less, While a detailed demonstration of this axiom will
not be undertaken here, it may be inferred directly from the
generally accepted propertlies of multi-dimensional space,

Pirst hypothesis: It 18 assumed that the number of

dimensions required to achieve an exaet oconfiguration will
vary with the choice of correlation-distance funotion,
Farther, it is assumed that for a partieular configuration
there i an optimm function that will reduce the number of
required dimensions to & minimum. No assumption is made as
to whether or not the same optimum function is common to all
cont {igurations,

Seoond hypothesis: It is assumed that any exaot con-

figuration may be reduced one or more times, That is, the

sumber of dimensions of any exect configuration may be
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decrsased by one or more integer values, This reduction
would be achisved through the operation of two principles:
(1) the £irst reduction will introduce approximations, and
any further reduestions will insrease the error of approxi-
mation; and (2) when the sumber of dimensions is reduced
by one, in order to obtain an optimum configuratiom in the
reducead space, a different correlation~distance funotion
will be raquired than was used in the configuration before
reduotion, ¥ Insert - see ERRATA
Method of Progedure

A full exploration of these hypotheses described

above would be beyond the scopé of this study. This thesis
will be resiricted to the derivation, within the broad
framework of these hypothesss, of an approximate planar
aonfiguration of the Guilford-Martin personality test vari-
ables,

It would appear that the loglieal approach to aeon-
figurational analysis would be to derive the exact con-
figuration first, using an analytie method with polar-
co-ordinates, Then this exact econfiguration could be reduced
to the desired level determined by either the number of
dimensions desired or the magnitude of error of approximation
thet may be tolerated., However, this methed requires a
knowledge of two things that are unknown to the writer: the

gorreet correlation-distance funection and a preecise definition
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of the tolerances that define an exaot configuration,

Consequently a theoretioal approach has been abandon-
ed 1n favor of an empirieal,triasl-and-error method with ruler-
and-compass, This neturally suggests an eapproximate planar
configuration as the first objective, A planar configuration
not only slinplifies the problems sssooiated with a ruler-
and-ocompass method, but 18 also of practical value in re-
lating the oconfiguration to its olinical applications as
discussed in the next chapter, No attempt will be made to
expand the planar configuration im this study.

Criteria for Constructimg the Configuration
Inzsmioch a8 the method of construocting the config-

uration i a prooess of trial-and-error approximations, it

is necessary to have eriteria for comparing successive

efforts, The primery oriterion that has been used iz the
arithmetic mean of the error of approximation, or the average
variation of the configuration from the parent correlations,
There are probably other erlteria that have a sounder theoreti-
cal basis than this one, but 1t has the virtue of practicality
and was Judged adequate fur these purposes,

A ssoondary criterion was the maximum variation. 1In
general, where 1t was possible to deorease the maximum
variation without increasing the average variation this was
done, A third faotor that served as a gulde in the prooess

of developing the configuration, although not used as a
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specifio oriterion, was the algebraic sum of the varletion.

A shortooming of hoth oriteria is the impliocit
assumption that a given error hes the same sisnificance
regardless of the absolute masgnltude of the correlation.

That this may not be the case iz shown by the fact that for
Lovall's population of 200 subjects the probable error of a
correlation epefficisnt of ,00 i1s .05, while the prohable
arror of a corrslation of .90 is .0l. It may be that with
further refinements of the configuration 1t will be neceasary
to introduce the probable errors into the eriteria,

The Correlation-Distance Function

The eorrelation-dlstance funetion used in this chapter
was selested primarily on an empirical basis, although the
£inal derivation wae influenced by formal algebralc consider-
ations, as poted below, The function may be raepresented as
follows:

ze (2/k%)82 - (4/k)s £ 2

where r represents the coeffieient of correlation, 8 represents
the distanoe between the variables, and k 18 a constant that
may assumé any arbitrary value determining the scale of the
configuraetion, The significance of k ocan be determined by
solving the funotion for r equal to -1,00, This ylelds a
value of 8 equal to k, 8o that k represents the distance
between two variebles when the correlation between them is

-1.00. Thus k is the greatest possible distance that can
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exist in configurational space, (For a disoussion of this
point see p. 60).

The empirieal investigation Buggested a second degree
funetion, Howevaer, the correlational data does not go bhelow
a value of ~-.31, so that it was impossible to explore the
funeticn empirieally below that point, Thus, it was negessary
to use algebrale theory to define the full range of the
funetion. Mirst, logleal interpretations of the basie con-
eapt of configurational analysis indicates that 8 should
equal zero whem r equals £1,00, Then, a logiocal assumption
was made that the "minimum" of the funetlion should be -1.00,
With these two points determined it was posaible to derive
the second degree funotion given above, However, it should
be noted that it would probably be possible to suggest other
funetions that would fit the empirieal data equally well, so
that ths selected function should be considered as tentative
until it has been verified empiriecally in the lower ranges,
or justified on sounder theoretioal grounds than are present-
ed here,

The actual value of k used here is 40,87 centimeters,
This awkward number results from the fact that the oon-
figuretion “grew" in the triasl-and-error process, and was
not "bdlueprinted", A wvalue of 40.00 centlmeters would
certainly be preferable, and in fact, for representation on

a letter-size sheet, a somewhat smaller value might be more
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suitablse, For the ruler-and-compass procedure the function
was converted into a correlation-distance soale which is
reproduced in part in Flgure 4,

A cmantitative Evaluation of the Configuratiocn

Using the criteria and the scale defined above, a
configuration of the thirteen Gullford-Martin "temperament
tralts" was constructed and 1ls presented in Figure 4, The
veriations of this configuration from the date of Table IX
are indicated in Teble X. It will be noted that the average
error of approximation is .070 and the maximum error is .28,
The algebraic sum of the variation is £.66 giving an algebraic
mean of £ ,0085,

It is of some interest to compare the magnitude of
these variations with the experimental variation of inter-
correlations found with different samples of relatively
"normal® populations. As Guilford states (46, p. 1),
"previous experlence has shown that the correlations of the
five soorings of this Inventory (STDOR) vary somewhat from
one population to another”, He presents a table of inter-
correlations of these five factors that he bellieves are
typical, In Table XI these are compared with Lovell's
findings, It will bve observed that the average variation
here is ,19 and the maximum varistion is .50, If Guilford's
values are averages, then there is a possidility of an even
greater range of experimental varlation than is indiocated

here,
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1.00

L. .80
. .70
. .60

. .50

. .40

. .30

- .20

- “e 50
Figure 4, Approximate planar configuration of the
Guilford-Martin "temperament traits" derived from the

data of Table IIX.



TA-BLE x. -

VYariations of Figure 4 from Table IX,

e

Arith, Alg.
Ag Co ) N ¢ D I T M 8 A R € mem-  Soan
Ag - 02 =,06 =,00 ~,02 ~.04 -,10 =.17 4. 15 -.12 l.az -.19 ~.11 1.00 -.66
Co £.07 £.02 =.01 =-.03 ~.01 -.14 4.01 £.08 -.06 -.04 .75 #.17
0 #.05 .05 -.05 .00 -.04 %.08 £.02 #£.01 —.99 -.01 .40 ~.08
N £el2 £.07 £.02 A.05 ~.11 £.03 #£,02 0 #.06 .48 £,26
0 -'01 7‘.05 ’l.Ol "016 74.05 7‘.&6 * 18 7‘467 059 7‘.25
D £.09 -,02 -.09 -.05 -.03 .00 -.01 .29 -.,11
T £.22 £.02 £.11 £.04 £.05 ~.03 .47 £.4)
T .22 F.14 £.15 £,06 £.06 .63 £.19
M A.19 A19 A0 A.12  L,51 A.51
s #.03 -,07 -.10 .20 -, 14
A -.01 ~.08 .01 -.09
B -.05 .05 8,05
Arithmetic Sum
.08 .13 .07 .20 .20 .27 .65 1,11 .72 .63 .72 .74 5.46
Algebraie Sunm
“g02 4.0l £.07 f.04 -.06 £.05 -.09 -.05 A.38 £.57 -.12 -,12 £.66
Average Variation m 5.46/78 = .O 0
Maximum Veriation (Co to M) =
Algebraic Mean of the Variation E # .66/78 = # ,0085

i
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TABLE XI.-

Experimental Variations between Correlations of

Guilford-Martin Variables,

A, STDCR Variations
ST 8P S¢ SR T TC TR DC DR CR
Lovell(1) .42 .64 .44 .66 .65 .59 .30 .90 .23 -.02
Manual(2) .15 .49 .33 .54 .15 .14 .21 .85 .36 .02

Sum

Variation .27 .15 .11 .12 .50 .45 .09 .05 .13 .04
Mean Variation = 1.91/10 = .19
Maximum Variation (T to D) = .50

B. GAMIN Variations
L GA GM GI GN AM AI AN MI BN IN
Lovell(1l) .44 ,07 .09 .23 .26 .57 .32 .33 .35 .67
Martin(3) .51 .16 .39 .27 .34 .54 .16 .43 .34 .70
Manual(4) .50 ,09 .26 .10 .32 .60 .44 .50 .51 .75

1,91

Sum

Variation .07 .23 .30 .37 .08 .06 .28 .17 .17 .08
Mean Variation = 1.81/10 = .18

Maximam Variation (G to N) = .37

1.81

i
i

TL) Loveil (57,”19155 )
(2) Guillord (46)

(3) Martin (69, 1945)

(4) Guilford and Martin (47)
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Similerly, a set of correlations of the five GAMIN
treits was obtained from the Manual (47, p. 1) derived from
a population of 782 aviation students., In addition, Martin
(69, 1945) reports another set of correlations derived from
a group of 100 subjects (50 men and 50 women). These two
sats are compared with Lovell's correlations, also in Table
XI, revealing a mean variation of ;18 and a maximum variation
of ,37.

Thus, the average error of approximation of the plamar
configuration 