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A DESCRIPTION AND EVALUATION OF

~ THE MYERS-BRIGGS TYPE INDICATOR
Errata

Page 21, the 19th line; the first bﬁfééé- shou.: rzad ".63 for E=I."
Page 25; the first sentence should read i0ne of the Indicator correlations with
the criteria was significant for Cal. Tech.-=the J=P scale correlated .1k with over-
Page 33; the second paragraph should read "On the EPPS, the E-I scale correlated
positively with the Exh, Af?, Dom, and Chg scales and negatively with the Ach; Def;
and Aba scales. The S-N scale correlated positively with the Def and Ord scales |
and negatively with the Ach and Aut scales. The T-F scale correlated positively
with the Ach; Ord, Aut; Dom, Chg, and End scales, and negatively with the Aff, Suc,

and End scales and negatively with the Exh, Aut; Chg, Het; and Agg scales."

Page 3L, the first line, the first phrase should read "Mf, Ma, and Pt."

Page 51; the second sentence should read "There were only four significant
(p<:05) correlations with the clinical scales, which might be expected by chance
Sécaﬁsé of the large number of significance tests (80) applied to the Indicator-
clinical scale correlations. " |

Page 51, the fifth semtence should read "In addition; the K scale correlated

positively with the dichotomous indeterminacy measure and the F scale correlated

positively with the continucus indeterminacy measure." T
© the male high school students should be ":13gw".
Page 9L, Table 8, a corrected copy of the second section of this table is

attached.
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Page 103; Table 16; the entry for the phi coefficient between the Indicator
and the Gray-Wheelwright E-I scales should be ".&3%x", . 7

Page 108, Table 21, the entry for the corrélation betwsen the J-P scale and
over-under achievement at GCal. Tech: should be ":lh#*.

Page 113; Table 2;; the entry for the proportion remaining of clerical em-
ployees in the'S type classification should be *i.Séii.

Page 127, Table 33, the entry for thé correlation between the S-N scale and
the Het scale should be "=,06".

iDag'e' 13§ ; Table 37; the 5(2 entry for the difference in S-N type classifications
between the College Prep: Boys and the General-Vocational Boys should be 752,02k,

Page 118, Table L9, the F ‘entry for the T-F scale in the male arithmetic
reasoning test regression should be "1.75".

Page 151; Table 52, the entry for the difference between the correlationc
with GPA for the J and P students should be ":21":

Page 157, Table 55, the entry for the correlation between the T-F continucus

indeterminacy measure and Hy should be ".13%" and the entry for the correlation
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Corrsctesd Copy

Table 8 (Continued)

Scale

Study of Valuss:

Theoretical

@
2y -

Economic
1)
(2)

Aesthetic

(1) ] -.
(2) ' -.

Social
(1)

(2) -.

Political
(1)

Religious

(1)

(2)

I

05
06

22

19

P i

06

.06
;26

01

08

Factor

I

-.20
-.25

L3

-.30

.33

.05

.08
.23
.07

-.10

237
.37

13
.19

.22

.06

=129

~i28

1

12

.13

.03

.02

.09
;6&

.01

.01

.10

Factor loadings have been reflected so that factors have positive



A DESCRIPTION AND EVALUATION OF
THE MYERS-BRIGGS TYPE TNDICATOR

The Myers-Briggs Type Indicator, which is based on & conceptugl
scheme modeled after Jungian typoiogy (Jacobi 1951 Jung; 1923; Jung,
1933; Jung, 1953), classifies people, on-the basis of their self-
reported Eenéviof;;ife?erenees, and value Judgments, into dichoteomous
categories along each of fcur-iﬁtéfiéékiﬁé dimensiotns: extraversion-
introversion, sensation—intuition, thinking feelirg, end Judgment-

perception. 1 ' ' _ | o

The first version of the Indicator was developed in 1942 by Méeﬂ
Katharine €: Briggs and Mrs. Isabai Briggs Myers who have since con-
ducted extensive item analyses and other research aimed at improving
the Indicator and assessing its validity. This research has been re-
viéééa by Stricker (in preparation). Since 19565 investigators at
Educational Testing:éeriéé-éﬁé througnout the country have used rscept
versions of the Indicator in g variety of reliabilitg, validity; and
normative étﬁ&iéé;2 |
_ This paper, which 1s & critical evaluation of the Indicator; de-=
/;efiﬁes the theory which ﬁﬁdérlies'it, the way that the Ind{cator Vas
constructéd, and all known studies involving the carrent version (F

f) which seem to employ an adequate research design and statistical
analysis and were éVéiléble by the Spring of 1961. Important studies
which meet these criteria but which employed earlier versions of the
Indicator are also described.3 Most of the research findings are based

on heretofore unpublished studies by the authors of this paper. In
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addition; relevant published and unpublished studies by other in-

vestigators-are also reviewed in detail.
Theory

The Four Dimensions

Extraversion-introversion and the four finctions (1.e.; sensa~

N MR N e ,,.,,,-,.T-,-;:’;'i";;,:l :;,, o

tion; intuition, ﬁhinkiﬁg;aﬁdwféeling)‘arewconcepts formuiated by Jung
and adapted by Myers: In addition, Myers adds a judging-perceiving
dimension which is based on & distinction that Jung makes among the

Rather than being independent; these four dimensions interlock in
the BSense that extreversion-introversion indicates the focus of cog=

nitive activity, Judging-perceiving describes its predominant nature,

introversion in the following way:

The introvert's mein interests are in the inner world of
cogcépés and ideas, while the extravert's main interests are
in the outer world of §éaiié and things. Therefore, when cir-
cumstances permif; the introvert directs both perception and
judgment upon ideas, while the extravert likes to direct both
upon his outside enviromment . :': .

‘ For Jung,
[Extraversion is/ a positive movement of siubjective in-

terest towards the object: Everyone in the state of extra-

version thinks, feels, and acts in relation to the object,

5
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and moreover in a direct and clearly observable fashion, sc
that no doubt can exist about his positive dependence upon
the object. In a sense, therefors; extraversion is an out-
3cing transference of interest from the subject to the gb-
jéé% : -+ . . The state o7 extraversion means & strong; if not
543).

[Introversion 157 & negative relation of subject to ob-
ject . . . . Interest does not move towards the ogﬁipt, but
recedes towards the subject. Everyone whose attitude\is intro-
verted thinks, feels, and acts in a way that clearly aéﬁéﬁ-
strates that the subject is the chisf factor of motivation while
the Object at most receives only secondary value (Jung, 1923, p. 5é7);

N
Judging—Perceiving (J=P). Myers argues that a great vart of avert

cognitive activity can be regarded as either judging (coming to a con-\\\
clusion about something) or perceiving (becaming aware of something): \\
There 1s a fundamental difference between the 4wo attitudes. \
In the Judging attitude, in order to come to a conclusion we have
to shut off perception for the time being. The evidence is all
,::in.,WAnything ‘more:-is-incompetent,. irrelevant and immaterial We W,
will tow arrive at a ve rdict and get things settled. Cthéréély;
1n the perceptive attitude we shut off judgment for the +tims
being:. The éyiééncé is not all in. There 15 much more o it
‘than this. New developments will occur. It is much too soon to

do anything irrevocable. .
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No separate and explicit varisble of this kind is found ig amags
rational (or judging) or irrationsl (or perceiving). This destimes
tion among the four functions is parmileled by Myers' classification
of them as either judging or perceiving. Thinking and feeling are
considered as rationsl or judging; sensing and intuition are ccnsi_der'ed
as irrstional or perceiving. Jung defines ratiomal (or Judging) as a
tendency ". . . to shape thought, feeling, and action ifi accordance
with objective values : . . establisked by the average experience of
externsl - . . and . . . inner psychological facts . . ." (Jung, 1923,
p: 583) and irrational (or perception) as a temdency to ". . . aim at
pure perception . . . t5 reach the most complete perception of the whole

Sensstion-TIntuition (S-N)’. Like Jung, Myers postulates two ways

of Judging and two ways of perceiving. The two distinct ways of per-
ceiving postulated are sensation and intuition. Myers defines them as
follows:
There is not only the femiliar process of sensing, by

which e become aware of things directly through our Five
;»»--—---——rééiééév;-~—*fhere~ié—éris’b--£hé— process of intuition, which is in-

direct perception by way of the unconscious, accompanied by ideas

or associations which the uncomscious tacks on to the percep-
<.  tions coming from cutside. These UnCenEnt Aus contributicns
\\\\\range from the merest masculine "hunch” or "woman's intuition”

.-tothe crowning exampies of creative art or scientific discovery.

g
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+ - « When People prefer sensing, they ind %00 much
of interest in the actuality around them o spend much energy
listening for ideas out of nowhere. When people prefer in-
tuition, they are too much interested in &1l 4he possibilities
rthau Occur to them to give a whole lot of notice to the actual-
Jung defines sensation-intuition in the following way:

Senéation, or sensing, is that psychologica:]: function which
transmits a pPhysical stimulus to perception . . . . Sensation
must be strictly distinguishéa from feeling . . . . Sensation
is related not only to the outer stimuli, but also to the imner,
i.e.; to cha.nges in Eﬁé internal organs (Jung, 3:923, Dp. 585-586).

thtuitiqg7 1s that psychological function which transmits

prerceptions in an unconscious way. Everything, whether outer or

inner dbjects or their associations, can be the object of this
perception. . : :; Through intuition any one content is presented
as a complete whole, without our being sble to explain of dis-
cover in what way tﬁis content has been arrived at . . . (Jung;"
1623, p. 567-568) |
Thinking-Feeling (T-F). Two distinct and contrasting means of

 Judging postulated by both Myers and Jung are thinking and feeling:
For Myers, |
. . thinking . . . is a logical process; aimed at an -
impersonal #inding . . . . feeling . . . 15 & process of ap-
‘preciation . . . bestowing on things s personal; subjective

values.
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. . . If, when you judge these ideas, you concentrate om |
whether or not they are true, thet is thinking-judgment. If
you éié conscious first of like or dislike, of whether thei are
sympathetic or antagonistic to other ideas you prize, that is
foeling-Jjudgment:

For Jung, |

Thinking is that psychological function which . . . brings
given ﬁféééﬁtéﬁibﬁé into ébﬁééptaai connection . . . . /It i8]
the linking up of represenmtations by means of a concept;
where . . . an act of judgment prevails . . . (Jung, 1923,
p. 611).

Feeling is . . . & process . . : that imparts to the content

Leading and Auxilisry Function

Following Jung, Myers concelves of one of the four functions &s
being more &é?éiBﬁé&A;ﬁ& hence more influential thar the others: This
leading function 1s complemented by an auxiliary function. It is the
.. Btronger function in the other of the two pairs of functloms. (If the
leading function 1s ome of the percéption pair, the auxiliary function
is the stronger of the two jﬁ&éiﬁérfﬁﬁétibﬁéj:if the leading fﬁﬁétibﬁ
is one of the judsment pair, the auxiliary function is the stronmger of
the two perceiving functions.) Unlike Jung, Myers asserts that the
leading and suxiliary fu_nétiéns operate differently for extraverts

ok |
Pk |
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&nd the auxiliary fuactios is seen in introverts' behavior. Since
Myers conceives of the Judging-perceiving dimension as reflecting the
nature of the function prevalent in overt behavior, this dimension
indicates the leading function of extraverts (e. g.; the leading func-
tion of an ENTJ person is T) and the aux: liary function of introverts

(e.g., the auxiliary function of an INTJ person is T and his leading

function is N).
Developiient

Both Jung and Myers conceptualize these variables as representing
the outgrowth of different directions of development Although the
direction of. deveiopment may be iﬁborn, the extent of the deveidpﬁeﬁt
depends upon the environment, which may allow these predispositions
to operate or, on thé other hand, hinder their bperétiéﬁ; In the
latter case, characteristics inconsistent with £he original predis-
position develop which, in turn, result in conflict and maladjustment -

While an individual may engage in opposing kinds of behaviop (e;g;,
sensation and#intuition; or thinking and feeling), his iredispbsifib;'
results in more reliance on and imcreassd effectiveness with ote of -
these p-iocesses: The resulting reliance on a particular process
determines the pattern of personaiity characterlstics, values; in-
terests; and other surface traits which develop.

In some people, héﬁever, the opposing attitudes (e. g., extra-

version and introversion) or functions (e.g;; sensation and iﬁtﬁiﬁiéi)
are at the same level, which enly occurs, according to Jung; when both are

undeveloped, rather than being equally developed. Myers indicates that .
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the outcome of this type "indeterminacy” 1s comflicting, vacillating;
and, consequently, ineffective behavior:

Jung and Myers agree on thé'cefegoricai and interacting nature
of the dimensions. Although the extent to which a person's type is
actually developed may be a continuous varisble; type, per se--the ;

airéétibﬁ of the devéibgment-:is categoricel. A person is an extra-

or perceiving. Moreover, these four dimensions both interlcck and inter-

act (e.g., extraverted thinking is qualitatively different from intro-

‘verted thinking, and an INTJ is considerably differenmt from an ENTJ) .
Several features of Jung's typbibgy'which are not found in Myers'

are these" - 7””'" - o

B (a) The goal of development is to bring ail four functions to

- consclousness (the most differentiated attitude and the ieading func-
tion are compieteiy conscious, the auxiliary func*ion is relatively
unconscious, and the other functions are largely unconsclous). Myers

virtually ignores uncouscious phenomen&

/
develops ISF unconsciously)

(c) A transcendent function may operate to minimize differences

and bring dbout a balance of attituﬁes and functions within the self.
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Construction of the iﬁdiéetéf

Nature of Itemsﬁ

Ttems for scales to measure each of the four postulated dimensions
Were Prepared on the basis of theoretical considerations and ‘impres-
sioristic observations of apparent differences between people of dif-

ferent types. The early items described typical behavior or value

E Judgments (e.g., Do you think it is a worse fault (a) to show too

much warmth? (b) not %o have enough warmth?). Later, word pair items
were added--the subject indicated which word in each pair appealed .
most to him (e;g;, congenial--effective). All items involved at

least th alternatives; one alternative reflected a particular at-
titude or functioq,and the other alternative reflected the opposite—-—_-ﬁ—
attitude or function. An attempt was made to make both alternatives
equally desirable in the special sense that the extravert alternative

to an item, for example, was as attractive to subjects classified as

extraverts as the introvert aiternative was attraetive to s&bjects
classified & as introverts.

Ttem Selection and Weighting

As the éﬁﬁmary in Tétie 1 6f the item analyses carried out be-

- istered to a small group of subjects and those items retained which
 agreed with the type classifications of these subjects made by the
test authors. In subsequent internal consistency item analyses,

changes were made in existing items; new items were added and items

‘which Were found to be related to total scale classification on the



-10-
Total scale classification in the first item analysis was based on the
key derived from the criterion group analysis and in later item analyses
was based on the key derived from the preceding internal-consistency
item apalysis: - |

Each alternative was welghted separately (a) to reflect the ex-

‘tent of the alternmative's relation to the Scale classification; as

determined from the item analyses; and (b) to set the scale's zero

polnt. Myers asserts that the zero polnt of the scale (1.e.; where
the scores for the two opposing attitudes or functions are equal) has
real Eéésiﬁéj & person Who 15 oue point ebove this zero point is quite
different fiqﬁ & person who 18 one polnt below this zero point.

_ Myers reports that the zerc polnts for the early forms (Forms

" A to D) were identified by rescoring With the new keys the original

-answer sheets of the group whose types had been classified by the test
authors and ccmgériﬁg tﬁésé'héﬁ scores with the empirical type clas-
‘sifications. o |

The zero points for the Form D2 S<N, T-F, end J-P scales wers

1dentified by bimodality in the Aistribition of scale SCores-—the zefo
point being that point which separated the two dissributions. Myers
reports that such 555&&1’1%& was found in the distribution of scores
on the entire S-N and J-P scales for 70k Dartmouth studemts (Class of

1961) and Tl Cal. Tech. students (Classes of 1958-1962), and in the

15
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distribution of scores on a scale composed of T=F word peir items for
170 Lexington VA Hospital mental patients. The ‘existing and theoretical
zero points semed to colrcide for the S-N and T-F scales; but not the
J-P scale.

The zero polnt of the Form D2 E-I scale was ldentifiea by dis-
continuity in the regression of intelligence test scores cu the scale
scores--the zero point being that point which separated the two
regression iines; Myers reports that such a regression was obtained
for male and female coiiege preparatory students in 27 Pennsylvania high
schools; the existing and theorétical Zero poiﬁts were &1fféréh£;_

Whichever procedure for id

necessary, so that the obtained score distribution rorresponded to it:
On the current version of the Indicator, there are separate T-F

keys for males and females.

Scoring

Tﬁevcurrenf score on a scale 1s the difference between the sums
of the weights (or scores) for the &5 kinds of alternatives which were
| chiosen. A perscn's B score s for exemple, 1s the sum of the weights
for the sxbravert slternafives He chose, and stiilacly, his I score
is the sum of the welghts for the introvert atternatives e chose .
His E- I score 1s the difference between the E and I scores. ' The direc=
tion of this difference indicates which of the two categories is dom-
inant. ‘For example, if the E score is i and the I score is 16 the

/

E-I’ difference score" is I 12 and the person would be classified

as an iﬁfrovert; If the two scores were reversed, ‘the person’s
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difference score would be E 12 and the person would be classified
‘a8 an extravert: It the scores on the two Keys for & scale are equal,
the person's difference score is XO--the type is considered in-
determinate (X). o

This is not the usual kind of difference acore since the two
scores are derived from the same items; the idemtical score could be
obtained by arbitrarily considering one scale category, E for example,
positive and the other category megative, using corresponding veights
of 2 to -2) and ;igebgaicaiiy adding the weights for the chosen alter-

- iith'oughfﬁééé Scores were expresely derived for use in E&ééﬁf-
ical classiffcations (e.g:; E; X; or I),%he scores can be used as
éé%ﬁ&éé of location on a continuum. For this purpose, cantinubué
scores may be derived by éi:ijitiiériiy 'cb'néiziériﬁg the E,'S, T, and J
difference scores as positive and I, N, F, and P difference scores
as negative and then algébraically 'adding & comstant, say of 50, to °

each dtfi‘éi‘éﬁéé- score to eliminate negative numbers. With, this procedure,
for example, an E 15 score becames 65 and an I 15 score becoes 35-=

and all XO scores become 50. This pfaeéaafé«was°féiiaﬁéa'i@.aii cor-
relational studies described in this paper: |

Differences Between Succeeding Versions

'The scales derived from the last major item analysis, Form D2,
are identical with the current Form E and Form F scales,but there are

some differences in non-keyed items which may interact with responses

to the keyed items; rendering the scores uncomparable:
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The se three recent forms differ from the earlier forms in sexeral
ways: (a) items--as Table 2 4ndicates, very few of the keyed items on
these recert forms are identical to. those on’ the sarlier forms, and
not all these items which also appeared on the earlier_forms were
keyed on those forms; (b) weights for the alternatives--recent forms
in effect, use 2 to -2 weights and early forms used 1 to -1 veights;
(c) sccri'n’g procedures--recent forms use a éif‘fj’éf’ehcé sccre and earlier
forms used the ratio of the difference score Fr a scale to the total
weights for all chosen alternatives on that scale; aud (@) criterion

for type indeterminacy--it was somewhat broader for earlier forms.

alternative weights which in effect range from 2 to —2 with score

based on simpler weights, & random sample of 50 Form E answer sheets

-

for male freshmen and 50 answer sheets f)r fewmale freshmen at Pomona
College were scored with the regular weigrts, —l 0; wexghts, and

0, 1 weights - (for‘the latter, E, S; T; and J alternatives had the
unit weights); Product moment correlations, for each sex, between
the score for each of. the*four dtmensions appear in Table 3. The
lowest correlation for either men or wotien between scores for any
"variable based on the regular weights was .987 for scores with the Zl,
0; 1 weights and ;9h7 for scores with'thé GR l-wéights;

—--.’._-_-_-—,.-__'-_—_—-_--—_-_-_..-_.._—_—-—--—__-..—-_

R T e e R e e e e e r e e m e - . —-——— - - ———
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male T-F keys, using the regular.weight35 is .99k for men and .995 for
wemen, but the mean s0OFes on Eﬁé two keys are different. (For men;,
ﬁem&g@f&&ﬁé@ﬂmnsLﬁ(ﬁ,&ﬁ;;yggﬁameﬁi
é.98 (T),’ S: D.
7)4-é (F); S. D.

10.16. For women, the

male key results are Meen

9.39; and the female

It
i

male key results are Mean

key results are Mean = 3.82 (F); s. D. = 10.19.) The use of separate

_keys reduces sex differences on this dimension: When both men and

women are scored with the same key, either the male or female version,

itpe}r mean scores differ by six_points,_uhen_men and women are ‘scorad ——

with their own key, their mean scores differ by abcut two points.

Recent Ttem Analysis Resulis
The effectiveness of the successive internal-consistency item

analyses was examined in a recent'itéﬁ:éﬁéiyéié based on 395 boys

.and 400 girls' from 12t grade classes in eight academic and vocational

mam@ﬁMﬁﬁ@ﬁ;m&ﬂmeﬁﬁﬁ%ﬁm

sitfafiiy;aaagiaérea "correct" for tﬁe keyed items and the firét al- -

Eerﬁéii?e was arbitrarily correct" for the unkeyed items. ' Biserial

correlations were then computed separately for boys and giris between
each item and the continuous scores (which were normaiized) fcr eech
of the four scales. The meéiéh biserial correlations with the sp-

propriate scale scores for the items on the scale and items not on

.the scale appear in Tabie 4. (The sign of the correlation was dis-

regarded in computing median correlations of the unkeyed items; none :

of the items on the scales was negatively correlated with the scale'

-~ e

score. ) The median correlaticn of the keyed itenis with the appropriate

19
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scale scores ranged from :43 %0 .55 and the median correlation of the
unkeyed items with scale scores ranged from :07 to .12. The correla-
tions of the keyed item apparentxy were only slightly infiated because

they are con tained in the total score against which they are cor-
related. For the 22 E-T items, thére was a median difference of only

.09 between the correlation of each item with the total score iﬁéluding
the item and 1ts correlation with the total score fgh including the
Atem, using & random sample of 100 Boys from the larger group.

e e e e, e, - ———— — -
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Item Composition of the éééiés

| In the current version of the Indicatbr,'the E-I scale contains
16 phrase qﬁEStibhs_éﬁ& 6 word peirs, the S-N scale contains 12 phirase
ZQUéstions and 1k word pairs, the T-F scale Eéﬁtéins 7 phrase questions
‘and 16 word pairs, and the J-P scale contains 16 §hrasév§ﬁééfiéﬁé and
8 word pairs. | | | |

As an 1llustration of the content of these scales; the two items

of each kind i‘i"ém each scale which were most highly correlated with
the total score on their scale in the item analysis of Massachusetts

high school students are shown in Table 5.

T e s o S o o~ ——— -
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Scale Intercorrelations
The relationships between the four scales have been assessed by

iﬁtéféé%%éi&%ianai‘gtu&iés and factor analyses. Correlations were |
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computed for four studenmt groups: 397 male and 614 female hiéh school -
students and 300 male and 18k female Long Tslend University students
(the entire freshman class). |

Indices of relationship, based on type classifications rather
than comtimuous scores; were cbtaired by excluding the few subjects
Who Were in the indeterminate category on oné or both scales being
correlated and computing phi coefficients, which appear in Table 6,
from the resulting four-fold tebles. The phi ééeffici.énts in the four
groups range from .00 to .31 (disregarding sign) é.nd the pattern of re-
lstionships between tygé categories fbg{fﬁé groups is Biﬁiiéf. Tne J-P

and T-F scales are significantly related in both high school groups,
ard the J-P and E-I scales are significantly related for the LIV men.

coefficients for the type category comparisons. These correlations in
the four groups rangs from .01 to b7 (disregsrding slgn). Again,
_the J-P and S-N scales are sigaificantly correiated in all Four Eroups,
and the J-P and T-F scales are significantly correleted in three of
the four groups... |

- S - s - . D o - - G - G Sn . G . - o G G AL " - - A - e - - - S
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Similar results were obtained in two factos analyses of Tndicator
scoves for other groups. Saunders (1960) féétor analyzed the Indicator
(Form F) and tﬁé Study of Valies administered to 1132 students from
Rensselaer : Po;Jtechnié Institute and Amherst. Each Indicator scale
was divided into three subscales and Parts T and I of the étﬁd& of
Values were scored separately. Nine significant common factors were
estimated to be preseﬁt3 and the covariance matrix was analyzed with
8 double-centered factorization technique because of the ipsative

nature of ‘the Study of Values scores. The factor matrix was then

converted_into a éaifelation~métrié~eﬁa~%ﬁé”fﬁ%fs%ﬁiratate&'orthogonally”’

by pattern quartimax tg & pattern defined by the four Indicator scales.

As Table 8 indicates; the first factor loaded the E-I scale, the second

‘loaded both the S-N scale and, 4o & lesser degree; the J-P scale; the

third loaded the T-F scale, and the Fourth loaded the J-P scale: -

information tests; and 10 Personaiity Research Inventory (PRI) scales

administered to 722 boys éhd 7i8 girls in Massachusetis high achools.

All tests were given in the sophomore year; except the Indicator which

was given in the senior year. The méle factor matrix was rotated or-

thogonally by pattern quartimax to a pattern defined by the four

‘Indicator scales. A8 indicated by the factor loadings in Table 9,

the first factor loaded the E-I scale, and to a iesser extent the J-P
%
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scale; the second factor loaded the S-N scale; and; to a lesser extent;
the J-P scale; the third factor iéade&-%hé T-F scale; and the fourth
factor loaded the J-P scale.

Relisbility

Internal-Consistency Réiiability )

* The interpal-consistency rellability of the type categories was

assessed by a lower-bound reliebility estimate developed by Guttman
(iéﬁﬁ) for qualitative items. It is based on the notion that a
qualitative ttem 18 relisble to the extent that it 1s related to one

or more sets of experimentally indevendent ttems.C These rexiapiiity
female Massachusetts high school students and the 300 male and 184 fe-
male Long Island University freshmen, appear in Table 10. The largest
is 73 end most are in the uo's and :50's. The T-F scale consistently
had the lowest reliability. |

A The iﬁtéfﬁéi-ééﬁéiStéﬁéy reliability of the continuous scores V%S
estimsted by Crombach's Coefficient Alpha (Crombach; 1951); which 1s
' a generalized form of Kuder-Richardson Formula 20. These reliability
coefficients in Table 11, which were computed separately for the same

23"
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T-F scale had consistently lower reliebility than the other scales; its

reliability coefficients ranged from .64 to .7k, ,

- o - o om -

—_..a—__—__--_________.-_—~—_—_—_—___—-——.—

Retest Reliasbility

Only one small study bears on the retest relisbility of the Indicator.

Forty-one members of an elementary pzychology class at Aumherst were re-

tested 1k worhs after they had been vested witr their entire class

'shortly after entering school. These hi students were ‘§imilar to the

217 other members of their entering class in terms of Indicator type
categories and c0ntinuous scores. Neither X? analyses of type dis-
tribitions on each of The four scales, which .appear in Table 12, nor
t tests of differencesJin mean scores and F tests of differences’ in
iériénéeég in Table 13; yieldea any differences between the two groupb

which were significant at the .05 level.

_—————.—-—_——~-_..__-——_————_—-._—___---_-_—-—_,._‘-.___.._.-

—_————--_—_-—-—_—_—__——-_—____--—-—-—_—_--_,----_-_

the three "ategories for each scale were retained but were considered as

representing a nominal scale. A coefficient o* agreement for nominal

scales, Kappe (eohen, 1960), was employed: Xappa is the proportion
of agreement after correction for agreement expected by chance.9
Students were classified; separately, for each ébélé, in three by
three tables based on their original and rétest type category (e.z.,

classification a5 E, X, or I originally and on retest); and the Kappa |

‘. 29%?
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coefficients were computed. These four Kappa éééffiéiéﬁ%é} which appear in
Table 1k, ranée from .30 to .65. All are significantly &i?ferent from

zero at the .05 level or less. The J-P type ciéssificaﬁibné were least
stable. |

- - " - - - TP - - - " - -
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Original-retest agreement on the four-variable type combinations
(e.g-, ESTJ) vas computed from a 20 by 20 table based on all 20 type

combinations present in either the original testing or retesting.

Chance agreement was .07, actual agreement was .20, and the Kappa co-
efficient of .13 is significantly different from zero at the .0l level.

' The stability of the contimuous scores was also. assessed. Prodict-
moment correlations between the original and retest 5665@5; which appear
in Teble 15, range from .69 to .73 for E-I; S;ﬁ; and J-P scales, but the cor=
,réépbnéiﬁg corrélation for thé T-F scale 1s .48. These correlation
éééffiéiéﬁté rank the scales difféféﬁtiylfféﬁ the Kappa éééffiéiéﬁté.‘

- - - - "D P S = T -y T WD W S A B - 8 WD = - S - - - - - -
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| Velidity
Concurrent Validity  °
Gray-Wheelwright Psychological Type Questionnaire. Among the

several cémparisans that have been made of the Indicetor with other’
Scales measuring similar variables, thé most reievant 15 1ts re-
lstionship to: the Gray-Wheelwright Psychological Type Questionnaire -

25
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which was constructed similarly, is based on Jungién typology, measures -
;E ~I; S-N; and T-F directly and J-P indirectly (Gray, 154Ta; Gray, s
i948 ‘Gray, 1949a; Gray & Wheelwright, 1946); employs type categories ;
although continuous scores are derivable, and has been used in a

variety of published studies (Gray, 1945, Gray, 1946; Gray, l947b,

Gray, 1949p; Gray & Wheelwright; 194%). Many of these studies reseible
" those described in this paper and studies by Myers which are, described
by Stricker (in breparetion).
The Indicator and the lhth edition of the Gray-Wheeiwright

ihventoryli were administered in counterbalanced order to the 51 '
students in two undergraduate psychoiogy classes at’ Golden Gatc Goi—f
lege,and the results for the h? men were analyzed About haifﬂof the group
was in the evening session~-the age range was 19 to 55 Indices of - o 2*\
relationship,.based:on type cétegoriée, within and between eagh in- |
ventory were computed by excluding the few students in tke indeterminate
category on either of the two subscales being compared and by computing
phi coefficients from the resulting four-fold tables. As Table 16

indicates, the phi. coefficients between the corresponding scales are

.6% for E=I, .34 for S-N and 5h for T-F. All;of these féletiaﬁéﬁiié
are significant at the .05 level or iess. | ’

—----_---------;--------_.._...._.-__-..—_-----_------._..

o

Product-moment correlations between contiruous ééores on all
Indicator: and Gréi-ﬁbeelwright scaiés, which appear in fdbie 17;
yield & sinilar pattern. The corbelabions between corresponding
scales; which range from .58 %o ;?9; are aiizzégﬁiriaaﬁi at the .01

_é?f; AN ; | ‘l' | A
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level. Split-half reliability coefficients appear in the diagonal

entries of Table 17:

‘Other Extraversion-Introversion Scales: Correiations between the

E-I scale, scored eantiﬁuéagiy— and other extraversion scales appear
in Table 18. The E-I scale is highly correlated (.63 to .75) with
the Extraversion scale cf the Maudsley Pérscnality Inventory and the
MMPI Si scale which is adapted from the Social Introversion scale of
the Minnesota T-S-E: It only correlates -.23 with the MMPI Sc scale
which represents, at best; an extreme form of imtroversionm: It cor-
relates markedly higher with the PRI Talkativeness scale (.46 and :53)
than the PRI Gregariousness scale (:17 and .18):

i%ériRatings; The relationship of Indicator type classifications

to type classifications ! by peers was determined for the Massachusetts
high scnbci students: At the time tne Indicator was administeredj
euch student completed a peer rating form which included 16 para-
graphs ifeparea by Myers, each paragraph describing onme of the 16
type ccmninaticns.ié Students were instructed to choose scme student
in their home room who fitted gggg &éééfiﬁ%ién (the same student could
be chosen for more than one of the descriptive paragraphs) Thus
students indirectly made type classifications of their feiiow

students.

27
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In contrast to the student classifications which result from these
instructions, the Indicatoi classified each student only one way (e g 3
were not necessarily classified into all 16 types; conceivably the
Indicator might classify them all the same. Since these rating in-

. structions tend to reduce the possible agreement between students and
Indicator type classification, only type ciéssificétiéns which the
students rated "a perfect description as far as it goes of the student
you have chosen" were analyzed. Tﬁe 1&76 such type classifications by
48k students were compared with the type classification made by the
Indicator (.g.; Jones indicated that Smith was described by &n ENTS

| paragraph and Smith's type classification on the Indicator was or was
not ENTJ)

Agreement between the Indicato* and peers' type classification
for each of the 16 types was measured by phi coefficients camputed
from 16 four-fold tables.13 AS Table 19 indicéteé; seven of the 16 phi

exceeded .10. There was slightly more agreement far'séﬁsiﬁg than
iﬁtuiuve type classifications; no other patterns were apparent.

(Over-all agreement on each of the four type dimensions; con-
sideted separately, was measured by Kappa coefficients computed
from o by three tables based on two-category classification by the
student and three-category classification by the Indicator (there

=
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were indeterminate type classifications by the Indicator but not by
the students). The Kappa coefficients; which appear in Table 20,
for each of the four dimensions are similar--the highest Kappa co-
efficient is .15. All are significant at the .05 level or less:

The extent to which these resuits may be due to unreliability of
students' classifications is unknown; the complexities of the rating

task preclude an adequate relisbility estimate.

Predictive Validity

Academic Criteria. In parallel studies of male freshman at Wesleyan

University (N = éésji“ and California Institute of Technology (Cal: Tech.:)
(N = 201) relationships were examined between continuous scores on the .
Indicator scales and freshman-year grade point é%éfééé‘(cPA); over- -
under achievement; and, for Cal. Tech., dropout duriﬁg freshman year
(since only one student left Wesleyan during the freshman year; the

use of & dropout criterion.for wesléyaﬁ was preciuded): Over-under
achievement was ﬁéégjifé& by the difference between actusl freshman GPA
and freshman GPA breﬁiéted from the College Entrance Examination Board's

Scholastic Aptitude Test verbal (SAT-V) and mathematics (SAT-M) sec-

tions.

0f the Indicator éafféiéiiéhé with the criteria; which appear in
Table 21, three at Wesleyan University were significant at or less than
the .05 level. The E-I scale correlated -.18 with GPA; and the J-P
scale correlated .24 with GPA and 27 with over-under achievement.

n ;35;“'
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‘Notie of the iﬁdiéator'scaies were significantly correlated with any

'Aithonéh multiple correlations may shrink’considerably when cross-
validated, comparisons of muitipie correlations based on different com-
Einations-of variasbles are informative As Table 22 indicates, the
multiple correiation, for Wesleyan University students, between the
four Endicator scales and GDA was :35 and over—undér achiévement was
:31. Each is significant at the :01 level. The corresponding beta
weights in Table 23 indicate that the J-P scale accounted for most of
these correlations. At Cal. Tech. -5 the corresponding multiple cor-
relation was .20 with GPA .19 with over-under achievement and .15
with dropout and the beta weights indicate that the J-P and S-N
scales were the most potent. None of the Cal: Tech:. correlations are
signifioant at the .05 level. .

The multiple correiations in Table 22 with both Wesleyan criteria
based on three comion aoadéﬁic predictors (SAT-V SAT-M, and high school
rankis ) and the Indicator scales were signii‘iéantly larger at the
.05 level or less (one-tailed test) than the multiple correlations
based only on the three common predictors. The multipie correlation "
with GPA was 51+ for the three predictors and .60 for the =even pre-
dictors, the multiple correlation with over-under achieve. .nt ﬁég Lk
for the three predictors and :52 for the seven pré'di'c'tors; None of
the multiple correlations of the three comion ja’fé&ié?:afé with the Cal.

- o e e 1 S e P S I e A e e
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Tech. criteria are significantly increased by the addition of the
Indicator scales: . |
It is unknown if the observed iﬁﬁrdvéménf'ih.pfééiétidﬁs at

Wesleyan, resulting from the addition of the Indicator scales %o the
three common predictors, would persist if the multiple correlations
were 6§6ss—valiaateaAana the variance of the Indicator scales cir-
tailed by ﬁgﬁng them in selection, just as the three common predictors
‘are curréntig.uséai |

Saunders (1957), usiné Indicator (Form é)ﬁyye classifications and

en Indicator measure of “strain,” remk-ordered 13 Rockefeller Theological
Fellows at Yale Divinity School on the basis of a clinical prediction
of their adjustment to a divinity student role. This rank order had
a tau correlation of .71 (significant at the .01 level) with the

' students’ iaéér plans to return or not to return to school Ffor the second
year. The extent to which the rank-ordering was based on the "strain”
four basic Indicator scales, 1§ unkrowr.

| These data were reanalyzed to assess the validity of each of the

 four scales, considered separately. The two student groups do not dif-
fer significantly in the distribution of type categories, which appear °
/in Table 24; on any of the scales. The values, equivalest tq.fwbi '
tailed probabilities, computed by Fisher's Exact Probability Test from
the four-fold table for each saaiél-iﬁaéiéfﬁiﬁéfé Ei@éléé%éééfiéé

L Tr N N S SIS
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eiclnae&;lwere .2k for the E-I scate, .99 for the S=N scale, .36 for

the T-F scale, and .49 for the J-p scale.

Vocational Criteria. Only one study has examined the abllity of
the Indicator to predict job turnover and &ifféféﬁ%iate between et~
ployees on different job assignments: The results (Laney, 1949) for
598 men who took the Indicator (Form C) Just after being hired by the
Washington Gés Eiéﬁt Company between 1945 and 1947 were reanalyzed to
assess tyzmidifferences between those resigning dnd those remalnlng as

of December; 1948, and type differences among those whose last assigmment

was to_é mechanicél;:cléricéi or some other job. 16 x 2 tests, ﬁﬁich:ap-
pear in Table 25, of the type distributions on each scale of those re-
maining and those resigning, indicate For the total group of employees,
disregarding job assigmment, significantly more turnover among employees
clsssifie& as intuitive rather than sensing; and percei#iﬁé rather than
Jjudging. (The corresponding phi coefficients are .16 for the S=N scale
other jobs are anatyzed separately, there is significantiy more. turnover

on mechanical jobs of employees classified as intult:ye rather than sensing,
and ﬁerceiving.réthér than judging. (Tﬁé:éofrésponding phi ccefficients

are 17 for the S-N scale and :15 for the J-P scale.) None of the other
differences for éhé total group or the three subgroups approach sig-
nificénce:

in intelligence, as measured by the Wonderlic Personnel Test. The total

group of employees classified as. intuitive were more intelligeht -than-

32
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those éﬁpiayéég éiaééifiéa es'sensing (t = 3.74), and those classified
(t =,t.09). When inteiiigence is partialled out, the correlaticns between
Indicator type categories and turnover decrease from 16 to .12 Tor <he .
S-N scale; and .13 tc .09 for the J-P scale: The iéf%ial correlation for '

the S=N scéié; bit not the J-P scele; is significant at the .OS level or less.

| These partial correlations, which are based on the data originaily
reported by Laney, are only rough estimates; because the.zerc-order cor-
relations were not always based on the same number of cases (employees with
indeterninate type classifications had been excluded from some comparisons):
Explanation of these findings in terms of intelligence differences assumes
that intelligence is related to turnover ~n mechaniocsl Jobs but not clerical
Jobs: No date exist on the validity of such un sssumption in this study.

As Table 26 indicates, ciéficsl and mecharical employees did not dif-
fer significantly in any of their type distributions.

Construct Validity of the Scales

The construct vaiiaity of the Indicator can be assessed oa tiwo

dimensions, as determined by their network of relationships with other

test and non-test variebles: The second level of construct validity
focuses on evidence bearing on the eristence of the interiocking

types which are believed to underlie the four scales: This evidence

33
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15 largely concerned with the distributichs of the Indicator scores,
the nature of the regression of other variabies on the Indicator scales,

and interactions among the Indicator scales:

Score differences on Aptitude, Interest and Achievement Tests.

Dunn'? found that ‘the Indicator is related to a number of tests: Male
end female entering freshmen at Brown Hﬁi?éféi%annd Pembro..e 66iiégé
vere separately classified into 12 groups on the basis of their Indicator
type classification (the J-P classification -Was ignored but four in-
determinate type groups were included) and over-all differences in the
means of these groups were sxamined by one-way anslyses of vériancé of
23 different scores from aptitude, achievement, ;na interest tésts.

As Teble 27 iﬁaiéa%ég; for both sexes, there vere frequently significant

differences on scales measuring intelligence; reading ability; and

achievement in mathematics and science. Differences were also obtained
on some interest scales for men and almost all interest scales for

women .

Factor Analysis With Study of Values: In Saunders' factor analysis

of the Indicator and the Study of Values, the proceduré for which was

1tively load the factor marked by the T-F scale). Saunders suggests

34
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that the Indicator scales define a simple structure with respect to
which the Study of Values scales exhibit a bipolar structure. (The
correlations between the Indicator subscales and the Study of Values
subscales appear in Table 28 and the factor loadings in Teble 8.)

Factor Analysis With Aptitude, PRI, and Interest Information
Scales. In the first stage of Ross' Factor amalysis of the Indicator

aptitude, PRI, and interest information scales, the procedure for which .
was described earlier, the nine factors extracted from the matrix for |
the male subjects were rotated by the gquartimax method to orthogonal
simple structure, and the nine factors from the matrix for female
subjects were rotated to = pattern defined by the maileactor
structure. (The correlations between the Indicator scales and the
other scales sppear in Table 29, the means and standard deviations in
Table 30; and the factor loadings in Table 31;)

- D - - s - . = . m an m s = e

The E-I scale only loaded an Extraversion-Introversion factor
(Factor III) identified by high loadings on the PRI Talkativeness
scale and lower loadings on the BRI Gregariousness scale. The S=N
scale had its highest negative loadings on (a) & General Ability factor
(Factor I) identified by high positive loadings on vocabulary and, for
men only; science and ifterature information; (b) an Intellectual At-
titude f&éfér'(ﬂactér V) idéntifie%?by positive loadings for iiking

3O
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to Use Mind; (c) a Speed factor (Factor II), for men only, identified

by high positive loadings on Cancellation and Hand Dexterity B.- Little
of the variance of the T-F scale was accounted for, it only loaded

(negatively) a factor (Factor VII) tentatively identified as Thoughtful-

'ness for men because of its negative loadings on Self Sﬁfficiency and

Attitude Towards Work but unidentified for women. The J=P scale had -
= different pattern of loadings 'faf men and v}omen; it loaded (a) for
both men and women; a Prudence factor (Factor V) identified by positive
loadings on Altruism and Attitude Towards Work and. a negative loading

on Impulsion; (b) for women only, the Generat Atility factor CFactor

I); and (c) for womer only, an unidentified factor (Factor VIII) loading

Masculinity-Femininity; Tool Knuwledge,,senténcé Conpletion; and

Spiritualism vs. Materialism. No Indicator scale appreciably loaded

a Speed of Decision factor (Factor Vi) identified by positive loadings

Arithmetic Reasoning and Attitide to Work for men, and Arithmetic P

.

Reasoning, oarefulnéss, Sentence Completion and Literature and Home
Economics information scales for women.

In a second stage of this factor analysis; the mate factor matrix |
was rotated by pattern quartimax to a pattern defined by the four |
Indicator scales and l3 of 16 predictions about the relationships
betWeen Indicator factors and the personality and interest scales were
confirmed The predictions:were made by substituting these scales
for thé Study of Values scales in Saunders'spredictions about the

relstionships between the Study of Values and Lhe Indicator (e.g.;

36
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the PRI iiiing to Use Mind scale ﬁéébéﬁbéﬁiﬁuﬂéé for the Study of
Values Theoretical scale).  In addition; 33 of bt fa;éaiaﬁaﬁg about
tesis corresponding to unique characteristics of types were con-
firmed; these préaiéfibn§:ﬁéré based on Myers' description of the
characteristics of types in high school: (These factor loadlngs

appear in Table 8:)

correlations between the Indicator and SAT scales for 201 €al: Tech.
~ students appear in Table 32: SAT-V had significant negative cor-
retations with the S-N and J-P scales. SAT-M was not significantly

- correlated with any Indicator scale.
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TéBiél33 reports; for the 225 Wesleyan students, the Eérféiéiiéhé
between the Indicator and the SAT, Concept Mastery Test, Brown-
Holtzman Survey of Study Habits, Davis Reading Test, General .
Reasoning subtest of the Guilford-Zimmerman Survey; Science Re-
search Temperament Scale; Ship Destination Test; Study of Values,
MMPI, and EPPS. ‘

As in Ross' factor analysis; the 3-N scale had significant neg-
ative correlations with ability measu-es. In addition, so did the E-I
scale. ' |
and the Study of Values and the EPPS is difficult to interpret because

of the ipsative nature of the latter scales. On the Study of Values,
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the E-I scale correlated negatively with the Aesthetic scale; the

S-N scale correlated positively with the Economic and Political scales

and Eéfféiété& negatively with the Aesthetic scale, and the T-F scale

correlated positively with the Theoretical; Economic; and Political

scales and correlated negatively with the Soctal and Rellgious scales.
On the EPPS; the E-I scale correlated positively with the Ex-

hibitionism and Dominance sceles and negatively with the Deference and

liness and Endurance scales and negatively with the Change scale: The
S-N scale correlated positively with the Orderliness and Defererce
scales and negatively with the Autonomy scale, and it was uncorrelated
with the Intraception scale. The T-F scale correlated positiveily with
the Orderliness; Endurance; and Dominance scales; and correlated
negatively with the Nurturance, Affiliation, Succorance, Abasement,
and Heterosexuality scales.

. Brown-Holtzman Survey of Study Habits and; like the S-N scale, a
significant negative correlation with the Science Research Tem-
perament scales

The Indicator had low but significant correlations with the MMPI.
The E-I scale correlated positively with Ma and negatively with D, Pt
and Mf--and Sc and Si as described earlier. In agidition, it cor-
related positively with X and negatively with F. The S-N scale's
T-F scale correlated negatively with both Mf and Pt, apd correlated

positively with L. The J-P scale:correlated negatively with Sc, Pd,
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and Ma. It also correlated positively with K and negatively with

- - — - — - — - W > W -

For a group of 52 femsle students at Trenton State Feachers Col-
lege, as Table 3% indicates, the Maudsley Persomality Iﬁiiéﬁ%éfj Extra-
version ébéié correlated pcsiéivéiy with the E-I scale, as noted
earlier, and pegatively with the S-N scale. Its Neuroticism scale
correlated positively with the S-N scale and negatively with the B-I
and T-F scales. The Christie Anxiety Scale was not significamtly
correlated with any of the Indicator Scales.
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Correlations with Aesthetic Judgment and Personality Measures.

Chi1d'® cbtained scatbered significant correlations between the Indicator
and aesthetic juagmén£ and personality scale scores and ratings for

52 Yale and 22 Stanford students. These results appear in Teble -

35. The E-I scale correlated positively, as mentioned eariier;

with BExtraversion, and; for Yaleé students only, with Viscertonia.

It correiated negatively, for Stanford students aﬁiy} with Tolerance

of Ambiguity. The T-F and J-P scales both correlated positively with
‘Neiuroticism in one of the two samples:. For the Yale sample; the E-I
scale correlated negatively with the Barron-Welsh Art scale and an

art information rating: The S-N scale correlated positively with

-39
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- the Ba.rron—WeiI:sh Art gcale only for the Stanford sample; ?e T-F

scaie correlated positively with preferences for poetic sentences.

ST TR L D et e e D s s s "y = = - " = - — - P - ——— o —

Correlations with the Strong Vocational Interest Blank. The cor-

relations of the Indicator with the Strong Vocational Interest Blank

scales; for T27 méle freshmen at Stanford University, appear in°Table

business contact (Group IX) scales, and correlated nega;tively with
creative -scientific (Groub I) and technical (Group II) scales. The
'S-N scale correlated positively with business detail (Group VIII) and
business contact (Group IX) sca.les, end nega.tively with cre&tlve-—
scientific (Group I), technical (Group II) and wplift (Group v)
scales. The T-F scale correlated positively with the technica.l
(Group II) scales and ﬁéééﬂi?éi& with upiiftv(éroup V) Scales. The
J=P scale corre;tafe& positively with the businessb detaﬁ: (Group VIII)
scales and negatively with the crea.tiVe-scientific (Group I) and
verbal (Group X) scales. .

- - ——— —-'—_-—-_—_-——_-——-—_-—_———-—-.--—-—-———

Insert Table 36 & out here
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Student Group Differefces: A numbéer of comparisons have been
made of the distribution of type categories and type scores for
different groups. A nimber of group differences are evident in the

distribution of type categories appearing in Table 58; and means and
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standard deviations of scores appearing in Table 59 for the high school
students; male liberal arts coilege students (combined results for
the Class of 1963 at Amherst, Dartmouth, Stanford, and Wesleyan); male

engineering school students (combined results for the Class of 1962

&t Cal. Tech. and RPI, and the Class of 1963 at MIT and Cornell Col=
lege of Engineering); and LIU students.

There were sex &if?éféﬁééé on the §Eéié§ as determined 55;22 tests
of tipe éistributicns, which appear in Teble 37, and t tests of mean
scores, which appear in Teble 38, of the boys and girls within the
college preparatory and general-vocational high ééﬁééi groups znd
*i;h’e ‘male and -fvemale LIU B%ﬁdents; ‘These -'s'ex differences were found
far the high school students: within the college preparatory Eroup,
ﬁif)fé.ai‘ the giris then boys were éi&gé'ifié& as sensing and feeling;
and the girls had higher mean 'éééi;éé on the S-N scale and lower mean
scores on the T-F scale. In fhé.generai-vbcatibnéi group, girls, in
comparison with the boys; had lower mean T-F éé@féé.> More of the girls
vere classified as judging, ‘and the girls had higher mean J-P ééé%éé;
Similar fésuits were found for the LIU stude:ts., More of the girls
were classified as sensing and feeling, and the girls had higher mean
Eii, S-N and J-P scores and lower mean 'T-F SCOT€ 3.

\ There iféfé_ &ﬁ‘f‘érf:'éﬁééél between students in the coilege preparatory

and general-vocational high school program. Among the boys, more of

and had a higher mean E-I score; were classified as intuitive and had
a iover S-N score, and were classified as thinking and had a higher

|
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preparatory program were classified as intuitive and had g lower mean
S-N score and were classified as perceptive and had a lower mean J-P
score;

There were éifférénééé between high school boys in the college
preparatory program and male students in liberal arts colleges and
engineering schools. Cfne X2 tests for the type classifications ap-
pear in Table 39 and the t tests of mean ECOres appear in Taf:le 4o!)
More liberal arts college students than high school. students were clas-
sified as introverts and intuitive. The liberal arts students also
had lower mean E-I and S-N scores.

Mbre engineering ‘Bchool students than high school studenvs were
claesified as introverts, intuitive, and thinking. The engineering
students had lower mean-E-I and S-N scores and highér mean T-F and
J-P scores. '

There were differences between the male students in liberal arts
colleges and englneering schools: :‘ More libersl arts college students
were claseified as extraverts, sensing, feeling, and -perceiving, and
the liberal arts students had higher mean E-I and S-N scores and lower
mean T-F and J=P scores.

T e T e o P o e T R 2 0 o e e 0 . 0 s B 2 0 e 0 o % o s 2 o o OB B DT> o = o

The type distributions for three specialized, largely male,
student groups (14 architectural students--including two women; 26

-
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’engineering students, and 69 me dical students) which appear in Table
41 only differed significantly in E-I. X2 tests (corrected for con-
tinuity) of dlfferences in E-I type classifications fbr all possible
pairs of groups which appear in Teble 42, indicate that this over-
all difference arlses largely because more architectural students than
either the engineering or medical students were classified as eit;a-
verts.

Saunders (1957) examined Myers' assertion that people classified

a8 ENFJ and ESFJ were best at Jobs. dealing with peopie, inciuding
for Yale Divinity Schocl (Fbrm C) and Southern Beptist Seminary (Farm
D) students with the frequencies for a composite group of gfé&ﬁate
(Forms € and ﬁ); For ?aie; the largest discrepancy between observed
and expected type frequency was for ENFJ, and for Southern Baptist
Seminary the .largest discrepancy was for ESFJ. The prediction was

- also confirmed that the ENFJ type classification would predominate

in relatively liberal religlous groups, and the ESFJ type classifica-

tion in relatively conservative religlous groups; tnefe were more
students classified as ENFJ than ESFJ at Yale,; which 1is very iiberai

and unaffiiiated with any denomination, tham at the Southern Baptist

Theological Seminary; *(The 2 of 1%.9 1s highly significant, with a

prdbability value of .00006. ) A reanalysis of these data, appearing
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schools in the over-all type distributions A greater Proportion of
Yale Divinity School students were classified as introverts, intuitive,

and thinking.

Differences Among Creative Membars of Different Occupations. After

comparing the type distributions of members of occupational groups who

are considered by their peers to be creative MacKinnon has concluded

!

(MacKinnon, l959a, MacKinnon, l959b, MacKinnon, 1959c; MacKinnon, l959d,

MacKinnon, 1959¢) that artistic creative persons (e.g., writers) are

predominantly perceiving; while scientific creacive subjects tend to
~ be judging, creative peop_e in different occnpations tend to differ in

thinking;feeling, and the ‘majority are classifi d as introverts and

intuitive 9 These conclusions are consistenc With the type distributions=0
of four groups of creative iien: 40 architects; 45 research scientists

(Form ﬁ), 20 creative‘writers(Forms B B2 and F)and 12 mathematicians,

~

and X tests of their over-all group differences. These data appear
in Table 4%%. (These group comparisons are limited to type categories,
and subjects with indeterminate type categories have been exciuded
from these 5§r%i¢u1ar analyses.) o .

Insert Table L4 about here

Since the over-all differences_in T-F and J-P were significant;
v_xe tests (corrected for continuity) were made of T-F and J-P type dis-
tributions for each pair of groups and appear in Table hS The
Q - ' '.: S 'gfi
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66er4aii group-differenceslianif arisé largely because more research
Belentists than}either architects or writers; and more mathematicians
than writers vere classified as thinking. Fisher's Exact Probebility
Test values eaﬁg;aééa from these fourfold tables which had expected

cell values of five or less give the  same results. oniy the reéearch

" distribution; as determined by X2 tests. HOWever; Fisher's Exact

Probebility Test values computed from the tables with small expected
cell values indicate no significant differences between an any pailr of

groups.

Differences Between Creative and Uncreative People. The ability

of the Indicator to discriminate between creative and other members

of an cccupation has also been investigated: % tests (corrected for

continuity) appear in Table ‘46 for the type distributions of creative

and noncreative members of three aifferent groupseli (a) hO creative
architects and 41 othér'architecte, matched on age and geographic
location of practice (MacKinnon, 1900), (b) -10 creative college women

and 16 other college ﬁameﬁ; (c) 15 creative femsle mathematiclans and

26 other female mathematicians. There are nb'éignificént éifféféﬁéés

between the creative and the other college women; or the creetive and
the other female ﬁatheﬁétici&né; The architects, aé_ﬂackinnon ﬁaé

indicated; differ éiénificartli on the S-N scale--more creative ar-

i
Vcompute& where required, %ive the seme results.



iiieASimiiarity end Liking. Two studies investigated the

hypothesis that peopie of similar types will be more apt to like each

other. One study involved female Directors of Religious Education (BRE)

of the Episcopal Churck (Saunders, i957) It was predicted that those

ciassified by the Indicator (Form D) as ENF- wooild. have higher sub=

sequent effectiveness ratings by rectors and laymen thar the DRE's

with'éiéféféﬁt type classifications becauss many rectors would be ENF-.
. The difference in mean ratings of the 12 classified as ENF—, and the

other nine who Were not classified as ENF-, vas in the predicted direc=

tion but only significant at the .08 level with & one-tailed test.
waever, there was & tau correlation of 34 between ratings and member-
ship vs: nonmembership in ENF- which was significant at the .05 1eve1*
It is uncertain to what extent the effectiveness ratings confound
liking with actual effectiveness.

In a second study, 4% three-women groups were set up (Smucker, '
1959) The members of each group were matched on several character-
istics. 1In 33 of the groups; two members were both classified by
the Indicator t?aia E) a8 extraverts or introverts; in 40 groups,
two members were both ciassified a8 sensing or intuitive, in 20 .
éféups, two members were. both ciassi ied as thinking or fEEIinéj and
in>3l groups, two members were both classified aé'ju&giﬁg or §é£-
ceiving. Each group was told that the purpose of the eipérinent wag

to see to what extent three strangers can come tc know each other

'Ye
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in a brief.time; and then the group was left together for 15 minutes:
The group members then completed questionneires describing their
preferencee for cthér tiebers of the group. 55 the 50 subjects who
27 chose that member for & "close relationship" (the i? of .32 is
nci significant at the ;65 ievei) and éé chose that member as most

level):

For each of the four scales, the preference of the two members
in each group WO were classified in the same type were reanalyzed.

The phi coefficients between the type classification of these sﬁbjectsiwr

and the type classification of subjects they chose were .Oh for E- I,

.08 fcr S-N, =.07 for T-F, end .1% for J-=P. ane of these phi co-

tend to choose each other rather than the third member who had a dif-
ferent type claseification.

Smucker's hypothesis that more extraverts than introverts would
be intérested in the experiment was édﬁfifﬁéé;, 3§% of the 66 sﬁhjéété

as introverts reported "high" iuterest (the X° of 3:05 is significant

. at.the. 405 level)..

ég_ The relationship of the Indicator type categories to age
i&é investigated in one study: Point biseriai correlations were com-
puted, separdtely for each sex, between the two type categories
(subjects with indeterminate catégcriéé_ﬁeréeéxciu&éé)'fbr each
Indicator scale (Form E) and the age of 82 male and 2kl female
elementary échcci teachers in Covina; Califoraia: As Table 47

47
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indicates,; only the correlation (r = -.17) of S-N with womens' ages

wae significant. It 18 not certaii to what extent these correlations

_may be affected by other infiuences, in addition to age, per se; such

as changes in teacher Selection practices which are associated with

type classirications:

Response Sets. Responses to personality inventories typicaiiy

change in situations where a person wishes to- present @ favorable or

» unfavorable picture of himself. Even in research situations, people

tend to make socially desirable responses (cf. Edwards, 1957). There
is & pattérﬁ of significant correlations between the Indicator and
MMPT validity and SD scales in the 7esié§éﬁ data (Téﬁle 33). The
E-I scale correlated positively with K; Edwards SD scale (.38) and

& balanced SD scaié, designed to reduce content and acquiescence ef-

fects (Stricker, 1961). The T-F scale correlated positively with

o = - . - - I .
~ the L scale and the Edwards SD scale. The J-P:scaie correlated

positively with the K scale and the two SD &cales and correlated
negatively with the F scale. »
Inaicatbr écéiés may also be affected by & et to choose the First

or last alternative, which would mske & difference since the position

" of the keyed aiternatives are not balanced. The first item alter-

native of the 25 E-T items is keyei E for 15 items and T fopr 5 items;
the first item alternative of the 26 S-N items is Peved S for i6

items and N for 5 items; the first item aL+ernative of the 23 T-F

[¥eN

5



B

. F for 10 items for the male key and 9 items for .the female key; the

first item alternative of the‘2h J-P items 1s keyed J for 13 items
and P for 7 items. If a person chose the first alternative to each

item; his score would be E12; S15; F02; and J13; if he chose the last
alternative, his score would be I16, NO6; FOL; and Pl6. .

Construct Validity of the Typology

Bimodality. The existernce of bimodal distributions of Indicator

scores would terd to support the hypothesis of underlying types and
Myers has reported finding such distributions in ber early research |
(Myers, 1545; Stricker, in preperation):

Lord (1958) investigated bimodality in the score d1stribubions
of the four Indicator (Form D) scalss for 2 ;297 male students from
Cal. Tech.; Dartmouth, Rutgers, M.I.T., and Stanford: ﬁsing a proé’eaur'e:‘
intervals, and the difference in frequencies between each pair cf
adjacent intervals was exasmined to see if they conformed to one re- -
lationship expected in a unimodal distribution; viz.; if the observed
scores had been drawn from & unimodal d1stribition of sceres having

a.population proportion x,- of its scores in class imterval i, then

-unimodality would require that there exists a class interval I {con-

taining the mode) such that
;1 "0, for all 1<I,

A , 7 ~<0; for a1l 1>T

Confidence intervals>- based on the observed proportions were con-

structed for each (=’ ;1% ) to determine if for some I each confiderce

49
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| interval included a value of (:ti . i‘-iir) satisi‘ying the above reié.tioni'
ship. The obtained confidence interVéis for each eééie, whioh.éﬁjeéf
in Tebie}ﬁS, permit poeitive values of (xi i1 -ii)vraf gll class in-
teérvals below the mode Eﬁ& ﬁéééti?é values for all class intervals
at or above tﬁe mode; thérefore; it was comcludsd that the null hy-
pothesis thst all four distributions were drewn from unimodal popula-
tions could not be rejected.

a second sta:ge of the study, the locations of modes and a.ntimodes were
identified in & random sample of 721 students from the 1arger group.

. The eignifieenee test was then applied to the distributions of the
remaining séﬁjié, tgnoring class imtervals in which modes and anti-
modes had mot been found in the sample of 721 studemts. The results
were the same as in thé méin Stud?.

&5
The distributions in Figure 1 of scores'for the 397 boys in all
high schoot programs; the 2,177 male liberal arts college stndents,
and Eﬁe é;38§'me1e engineering stuaente‘eeem to be reeeon551y ; typical:

Curvilinear Bes;essjons The existence of regressions of other

. variables on Indicator scales which change in slope or level at the

~7 -
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scale zero point would also support the existence of an underlying
typology- |

" Myers presents data suggesting that the regression of certatn
academic varisbles (intelligence ﬂésﬁléébféé, over-under achieve-
ment, years of 'édii’cé.ﬁidh’ ; and proportion of high school students

in the college preparatory progran) on either the E<I or S- scales -
is slight within each type category, but that the iévéi'df regres-
sion jumps éharplymandmdisccnﬁinﬁbuéiy near the zero point separ-
ating the categories (Myers; 1945; Myers, 1958; Stricker; in prepara-

tion).

Two_recent studies examiped the regression of verbal and-ﬁétﬁéiz&}é&-—-
| aptitude tests and GPA on iﬁiiéétdf scales. In each study, Indicator ?
scores were grouped in intervals of three units each and extreme in=
tervals cambined so that each inteérval contained at least six students.
Scores for the other variebles, which were all two &igits, were grouped
into intervals of two units each, except for the ﬁ&tﬁéﬁéﬂiééi aptitude
test scores in the first study; which were left ungrouped: The sig=
;iriif'iééﬁéé of departures from linearity of regression was assessed by -
the F test of thé difference beﬁééré the corresponding correlation "4’1

coefficients end correlation ratios.

In the first study, the regressions of vocebulary and arithmetic
reasoning tests on each Indicator scale (Forms E and F) vere de-
‘termined separﬁteiy for the 722 male and T18 female }ﬁéé@iéﬁﬁééiié
high school students. These results, which appear in Table k9, in-
linearity. and five of these six involved the regression of the
vocabulary test. These six regressions appear in Figire 2. The

1
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effect on the regressions of the two-year 1apse between administration

of the aptitude tests and the Indicator 1s unknown.

e R D s s - y - . - T oy -y T - - — . - -

et Stanford University . These results, which appear in Tabie 50;

indicate that the regression of SAT-V on ths S-N scale and the re-
gression of GPA on the T-F scale both depart significantly fr'w
iiﬁearity;' These two regressions éiﬁeér in Figure 3.

—----—------_-—--—-——---—-—_---—-_—---_--_—-----——

-...--.—----.-—-—--——_-—-—_-—--------—--------—_-—----

—--------’__—_—---—-—_—---—a_—--_‘—---—----———---—-

The-U-shaped regression of the vocabulary test on %he T-F scale
for the boys in the first study seems to change in slope in the area
of the T-F scale's zero point. None of the other significantly non-
linear regressions, in eitiiér study, seem to change markedly at, or
even near, the zero point: In addition; none of these regréssions
appear to be discontinuous in the regior of the zero point (whéfé
discontinuous is defined as & sudden ju.mp in the regression). The
&3i1§ty measure regreséibns on thé S-N. scale are réﬁghly step-shaped,

o | 52.'
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To examine the régréssien‘of ﬁéapaftiaﬁ of high?séﬁéei students
enrolled in college isfejsafaé}afy programs on Indicator scales; 376 male
and 581 female Massachusetts high school students were classified by
their school picgram, and the proportion of students in each five-

_ point Indicator score intervel who were in the college preparatory
‘progran vas computed separately for boys and girls: The regression
of these proportions on each Indicator scale are presented graphically
in Figure &. Again, there does not &ppear tb‘%é_éh? marked change in
the regressions at or near the scales' zero point: The regressions on
the S-N scale sgain are roughly step-shaped, and %he_feéfessiéﬁ on the

~ P-F scale for the Ebys'is slightly ﬁ:shapea; The other regressions

Dt e e e N e e e b X e L e g L N X T U

iﬁiéiééiiéﬁeﬁmongeiypeebiméﬁsiéiéz Since the notion of inter-

ection between the Indicator scales is ex§licit in both the typological

theory underlying the Indicator and the treatment of the Indicator
scores (t.e., all four scores shouid be considered together), the"
existence of interection among the scaies.in reiation to four ;mportant
academic variables was investigated by analysis of varisnce; Results
for- the male Stanford University freshfien were analyzed. At least ten
students were in each 6f.thé 16 type éléssifiéépiéﬁé {iﬁdétéfﬁiﬁéﬁé
.Eiié classifications were lgnored); séFfeﬁ vere randomly se}eéie& from °
each of the ty%ejciessificeticns and clhssified by their type classifica-

tion in a 2x2x2x2 factorlal design. Separate ana'yses of variance were

I
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. made of four of these students’ variebles: SAT-V, SAT-M; freshman-
year GPA, and freshman-year over-under aéhiéﬁéﬁéit>(éétﬁai*éﬁﬁ iéss_
GPA predicted from SAT-V and SAT-M; as ééﬁbﬁted for the same group
of 160 students). As the mean squares and F ratios for these analyses
of variance which appear in Table 51 indicate, four main effects
(S-N and J-P classifications with both SAT-V and SAT—M), but no first-,
second-, third--j or fourth~or&er interactions among the scelés, were
significant. 7 |

—----—-—--—-----—-—-—-----_---—-—-—-—-_

ﬂé&éiétérgﬁrcpertiés. Implicit in the typological theory is &

distinction between phenotypical and genotypical behavior--even though
people of different types may behave similarly, their behavior re-
"sults from different combinations and patterns of surfaece traits
which are peculiar to their type: One implication of this notion

1s that the regression equations for §réaicting & given Eéhéﬁbr
would depend upon the subjects’ type classification; &ii‘i‘érént weights
for the §ré&iétéré or entirely dsfferent predictors would be reguired
for subjects in the various type classifications. This hypbthésis>
that the Indicator moderates (Saunders, 1956) the predictions of Gther
variables was tested by comparing the correlations of SAT scales with

for Wesieyan and Cal. Tech. students within the two majdr catégdriés

on each scale (e.g., the SAT validities for students ‘classified. as
extraverts and the students classified as introverts). (Indeterminate
categories were not analyzed because few students vere in them.) The
zero order and multiple correlations between SAT scales and the acaderiic

Ea
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criteria are reported in Table 52; and the means and standard devia-
tions for the scales and criteris for each type group appear in Table
53: There was only one significant difference .=n the SAT correla-

. tioms for students in the ccmplementary type categories in either
school: the correlations of both SAT scales with both GRA and

over-under aehievement were significantly larger for the Wesleyan

the SAT scaleS'were positively correlated with over-under achievement
for the students classified as thinking and negatively correlated

for the students classified as feeling.

Effects of Type Indeterminacy: According to both Jungian typology

and Myers' version of it, failure %o develop either of the several
palrs of complementary functions results in fiﬁétﬁétiﬁé and ineffective

behavior. Tc test this hypothesis, correlations were computed between
two measures of type indeterminacy for each scale (= aichotcmgus

| measure=-indeterminate of Bob indeterninate==based on the usual
ériteribﬁ of & ieré &ifference in scores for edmpieﬁeﬁtéfj categories, -
and a continuous measure based on the actusl difference between ﬁhe

two corresponding 'cé.i:égérie's} and GPA and Si;ér-ﬁi&ér achievement for

the We esleyan and the Cal. Tech. students, and freshman dropout for

the Cal: Tech. students. None of these ebrrélétibﬁs, which appear
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Furtheriore, as Table 55 indicates, Ehere were very few .sig-
nificant correlations between the indeterminacy measures for the
~ Wesleyan students and thedx Scoreés on the MﬁPI (ﬁﬁiéﬁ was used as

& rough measure of the maladjustment which should arise fram the
postulated conflicting and iﬁéf?ééiive:behavior).} Ehéré were only
two significant correlations (both Were .15) with the clinical
scales (é positive correlation between the J-P dichotomous in-
determinacy measure and the Pa scale; and a negative correlation
between the S-N continuous measure of indeterminacy with tﬁé Ma
scale) which might be ‘éSFpééi:ed by chance because of the large
number of significance tests applied to the Iﬁ&iééfsffélihiéall

scale correlations (80). Eowever; J-P indeterminscy, in terms

of both dichotomous and continuous measures, had & consistent pat

tern of low but significant correlations With the validity scales:

indeterminacy measures, and the L scale had a slgnificant negative
correlation with the continuous measure. Tn additiocn ; the K scale
correlated positively with the dichotamous indeterminacy measure.

should be considered in evalusting the Tndicator: (2) the cor-

respondence between the typology formulated by Jung and Myers'

© 5
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version of it, (B) the extent to which the Indicator aétﬁalij re-
dicting sociaily important variables, and (d) any unique and -
potentially useful properties of the Indicators:

Corresg9ndenceiBetneenitheiigpoiogies
The typology formulated by Jung and Myers' adaptation of it are

similar in the terminology that they em@loy, their definitions of

. and interplay of the variables. But tnere are also important dif-

ferences between the two versions, both in éﬁpheeié and specific
details.. | |

One difference involves the éonééptuaiiéatioﬁ of éxtravéréion:
introversion: Jung's conceptualization, which is in terms of the direc-
tion of psychic energy and, hence, the location of the Uerson s in-
terest and motivation (within the subject or the énvironment), seems
much broader than Myers' conceptualization which emphasizes interest
in concepts and ideas versus things and pecple. While the distinc-

tion between these two kinds of interests 1s consistent with Jung's

conceptuslization, they seem to be rather specific aspects of’the

broader phenocmens discussed by Jung.
Judging-perceiving plays a different role in the two versionms.
zﬁ was only used &s a classificatory device in Jung's tyyoiogy, but

An explicit Judging-perceiving dimension of this kind 1s unessential
to the conceptualizétion since judging-perceiving is entirely dependent

on the other dimensions; judging-perceiving, in effect, describes

the nature of the leading function, but the leading function, at

57
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The two versions alffer in the emphasis that they place on type

77 @ifferences and in sGié related details of thelr conceptusiizatlons.
Myers seems to place great stress on & polarization which results

in clear inter- and intra-individual differences. Jung's concept- B
uslization; in contrast; is more intricaté. While type differences
play a large part in 1t, it contalns features--none of which are
found in Myers' conceptualization--which make the type differences .. -

less éiééf-éﬁt or even Bfiﬁé the opposing %ypés into balance (i.é.,

tion of the leading function to extraversion-introversion.

Céﬁgfﬁéhéé Bétﬁééﬁgiﬁégiﬁ&iééiér_ScaleB and the Typology

Some idea of the extent to which the Indicator reflects the ty-

pology, as Myers concelves of it; can be gauged from the procedures
used in constructing the Indicator, the item content of the scales,
their reiisbility, and the ﬁétwcrk of their relationships with other
variebles. A consideration of these factors has certain Iimitations
(e.g., the precise effect of certain test-construction procedures

cannot be ascertalned, judgmert about the conternt of the scales may
be wrong, and the namological net 18 not sufficiently broad) which
mekes 1t impossible to identify the precise meaning of the sceles,

althouzh they may suggest alternative meanings: However, the
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structural facets of the typology (e.g.; the notion of underlying
dichotamous types) can be verified with move certalnty:

Construction of the Indlcator: The procedures used in constricting

the Tadicator have broad implications for the correspondence bebween
the Indicator and the typology. Its construction; which had the
unique and desirable advantage of belng gﬁiaéa'throughcut by the
theory; involved 1&1@5&@ 1tem writing, considersble effort in
numerous item analyses, and ingénuity in attempting to solve both

. common and guite unusual methodological probiems (e:g:; the develop= .

ment of procedures for setting the scales' zero gointg). St111; there
are certaln ambiguities, unanswered, or even unanswerable, Qﬁégtiaﬁé; ~
and flaws in the prccéauééé'whiéh were used which; at least; raise
irsues about the meaningfiilness of the Indicator's classifications
and scores. )
1. Assumed ééaléhbipoiarityéiﬁhe gssumption that each of the
- four scales is bipolar (e.g., in any particular situstion. a person en-
gages in behavior which reflects thinking or feeling; but no thinking
é_ng feeling) is implicit in the items and the scoring procedures.
Items on the thinking-feeling scale, for example, reguire a éhéiéé

tested with the Indicator itself. An alternative psychometric ap-
proach, using independent measures of each polar trait; would have
provided information; not available from the Indicator, about several

important issues: (a) the extent and direction ¢ the correlation

Ui
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beiween these polar traits and, hence, their bipolarity; (b) the
strength of the third and fourth functions; and (c) the existence

of two kinds of type indeterminacy--that due to lack of development

‘ of both polar traits and that due to egual development of both polar

traits.
2. Comparebility of the alternatives' scale position-=It Seeis

to be a reasonable ageﬁﬁifiaﬁ that iééﬁie choose the alternatives

sion. If.this assumption 1eycorréét, the choice between the alter=
natives to each Indicator item is inmterpretable only if each alter-

native represents the same scale position on the pole i1t reflects.

-~

If the alternatives differ in scale position, a person who is near

the neutral point on the extravefeiéﬁ-iﬁtfé?éféién dimension, for

example, may chooae an extravert glternative which is moderate rather

than an introvert alternative which is extreme, and many people who

.reaily fall on the intrbvert portion of the scale may be classified

as extraverts;zé No data exist on the comparability of the scale
positicn of the Indicator s alternatives.

3. Minimizing nonvalld verience from social desirability re-
sponse set--Myers has attempted to éapitéiizé on social desirabitity
response set,’ rather than simply minimize its effects (e.g., by
balancing thé_soc;al desirebility of the alternatives): The rotion
18 that social &ééif&ﬁiii%i response set will improve neasurement
if the items are written so that, for example, extraverts find
ektravert.alternativeé more desirable than introvert alternatives,
and introverts find introvert alternatives more desirable than

6ij
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- extravert alternatives. This solution is only effective if the per=

ceived desirabili%y does not vary with the other tipe éiﬁéﬁsibhéé
(e.g:; extravert alterastives must be more desirable to all eight
extravert types, and introvert alternatives must be more desirable
to all introéerf'iygéé), but typological theory would suggest that
desirebility, like virtually any other varisble, would va%y amang
the type groups, presumably in a complex way because of imtersction
effects. No data exist éﬁ;&ﬁ§ of these issues.

k. Settipg the scale zero point--Setting the zero point for
later internal-consistency scores by reference to the empirical type
classifications depends on the meaningfulness of their empirical type
classifications (vhich will be discussed later) and is limited to
the early versions of the Indicator, since later versions contain
items not originslly administered.

_ Séttiﬁg fﬁé_iéfé point by identification of the point separating
bimodal distributions of ééalédsccres or disparate regressions of

other variables on Indicator scores 1s, at best, an undependable

‘ procedure since research described in this paper had been unsble to

identify any bimodal @istributions; and; with one exception, the
curvilinear regressions wﬁiéh were observed did not eppear to change
markedly in slope or level at any one point.

5+ Type ciassification by test authors--The notion that
Indicator type éléésifiééﬁidns are empirically related to actual
types hinges on the accuracy and meaning of the test authors’
original type classifications. No data are availsble about the
validity of this éi&ééifié&fiéﬁ or even the interjudge agreement.

" A person would have to be known very well--perhaps as well as &
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Jurglan analyst knows his patients after long-term therapy--before

hie type could be accurately aeferminea Type classification should

be exceedingly difficult in the face of the assertions by both Jung

and Myers that people may develop types and corresponding surface
characueristics which are inconsisient with their inborn type as & result
of adverse environmen‘ai influences, and Myers' assertion that the

leadi ng function is not necessarily seon in overt behavior.

- Other ambiguities in the test authors! tyﬁé classifications arise

- because the classification may have been based on surfece character-

istics believed to be related to the types rather than being based cn

‘the intrinsic type. Hence; relationships between type Scales and

surface traits may be circular rather than confirming the construct
vatidity of the Indicator, - the J-P scale may be related to com-
pulsivity because peoPle were originaily classified as ‘ndging or

perceiving on the basis of their compulsivity and hence the J-P scale

. items which were selected on the basis of their ability to discriminate

between the two groups measuied compulsivity.

6. Empirical and intérnal-consistency item analyses--The relation-
ship of the empirical type ciassifications 6riéinaliy made by the test
aﬁthcrs with the present scales is urknown. It seems likely, however,
that, as a result of the repeated changes in the scales stemming from
the successive item analyses, the present scales would not correlate
higher with the empirical type classifications than would any set of
relevant scales with similar internal-consistency.

The initial empirically derived scale was probably not highly re-
lated to the empirical type classification Eéééﬁéé_ﬁné item selection

indices were unstable (they were based on an accidentsl sample of 20

6
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people) and the criterion for item seiection was very low (60% clas=
sification &ccuracy) |

In turn, the current scales may not be highly rclated--no more
highly related than any set of relevant scales with similar internai-
‘consistency--to 'the initial empirically derived scales on which they
‘are based; because of the revision or elimination of the original items
and the addition df new itémé on the bésis of several successive
insérnal-consistency item anaiyses. Bach new version was comstructed
‘from the items (those retained from the preceding items - analyses and
new items) most highly correlated with totel scores based on the
preceding version of the scale. The correlation between successiﬁe
scales may also be attenuated because, st several stages, items were
revised but scored like their driginéi vérsioﬁé, even though the changes

If; instead of considering these scales as empirically derived
predictors of type classifications, in the tradition of the Mﬁfi they
gre evaluated as content scales which esplicitly reflect some postulated
construct, other ambiguities are introduced by these empirical and
iniéfhsl;ccﬁSisteﬁcj item aﬁa%ygéé; since they may s;%%emafically
exct ~ertain kinds of items f;rom the relevant universe. Moreover,
vie 5 content scales, any items on them which are not éxpiiéiﬁly
related to the postilated construct would be irrelevant to the measure-
ment of the construct. Using this kind 'of criterion; it would be
difficult to jiié%ify very many items on the J=P scale, sirce they do
not refer to judging dr:pércEiVing, per se, and items on the other

scales would be brought into question:
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Meaning of the Scales: The item content of the Scales and theip

relationships with other variables suggest that the S-N and T-F scales

T Tmay only réflect restricted aspects of the postulated dimensions and

the E-I and J=P scales may reflect something gquite different from
their postulated dimensions.

1. Ths BE-I scale is intended to measure & dimension that Myers
describes &s an interest in concepts and ideas versus things and
people. Its items, which resembie those on many extraversion- |
introversion scales, however; seem almost without exception to
describe aspects of social relations, frequently invoiving talkative-
ness: Interest and proficiency in social relations may be surface .
traits reflecting'an underlying interest in things and pécple, which
18 one pole of the dimension, but they seem unrelated to the other
pole of the &imensidn, interest in concepts and ideas.

ings that the E-1 scale was much more related to the PRI Talkativeness

.scale than the aRL Gregariousness scale, and its reiationship to the‘

PRT Elking to Use Mind scale, which should refiect an interest in

24
concepts and ideas, was onity slight and in the wrong direction.
in concepts and ideas is also supported by the»findiné that there was
& greater proportion of boys classified as extraverts in the college
breperetcry prograi (thé program that should most reflect an interest

of this finding may be limited, hOWever, because no significant dif-

ferences wefe obtained Tor the gifis, and these Eésﬁlté,mgy;bewaffected_»_ii
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The E-I scale's relationships with other extraversion-introversion

scales; other personality traits, and occupational interests make it

reasonsbly tlear that it is measuring some form of extraversion-
intrbvérsibﬁ, but they do not shed any light on the two possible
interpretations of the scale's meauing.

‘The meaning of this scale is also complicated by the scale's
susceptibility to test-taking distortion; as seem by its écrreiafZGns
with the K and SD scales:

2. The S-N scale's items seem to describé an interest in tangible,
realistic thiﬁgs versus an interest in sbstract idsas: Interest in
tangible, realistic things seems congruent with the focus of semsation

on actualities; but interest in abstract ideas seems to e, at best,
only ome Tacet of intuition. Some of these items resenble those on
the Thinking Extraversion scale of the Minnesota T-8-E Inventcry (Evans
& McConnell; 1957} and the Q -scele of ths 16 P. F. (Cattell, Saunders,
& Stice; 1957). "I eddition; the 5-N scale and the Ql scale, which is
presumably & measure of ré&icaiism:cdnséfvatiSﬁ, differentiate between
several bcéﬁpétidﬁal groups in the same way: |

Support for the S-N é(;éié*é conceptual definition is lent by
its oadings on an intelleétual attitude factor and, in addition,
general atility and speed factors (the 1étpéf factors can be imter-
préted as correlates of ééﬁééﬁc}ﬁ-iﬁ{ﬁi{iéﬁ) S;hd by its rel=ztionships
with oceupational tnterests.

'3- The content of the T-F scale seems to describe a rational
versus a sentimental approach to life. The former may correspond to

. thinking; in its reliance on objective criteria in evaluating phenomensa, .. - . -
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but the latter seems quite unlike feeling, which employs subjective
&Eiiéfié;
The Scale's relationships with other variables can be viewed,
. with some exceptions; as supporting either of these tﬁb‘inﬂérprété:

tions and; .perhaps, others as well: its loadings on & thoughtful-

ness factor, its relationships with.occupational interests; and its
differentiation between the sexes and occupational groups. ]

4. Although Jjudging-perceiving is defined as reaching a con-
this scale seem to describe planned or organized versus spontaneous
activity; time-binding; or é%éﬁ campulsivity. These itéﬁs are very
similar to tiose on the EPPS Orderliness scale {Edwards; 1953):

Such an interpretation is guppbfiéa by the scale's relation-
shiﬁsAwiﬁh the Brown-Holtzman Survey of Study Habits and the Science
Research Temperament Scale. |

Its relationships with occupational interests support either
interpretation of this scale but do not allow a cholce between
scale seems to have &ifferent meaning for males and femalss and 1s
affected by ﬁeét-taking‘distbrtibn.

Finally, just as this dimension seems o be conceptually dependent
on the other dimensions; intercorrelational and factor anaiytic £ind-
ings indicate that ifs scale is dependent on the other scales, especially
s e
The studies reported in this

Suppor
~ .-..paper-Clearly offer-ittle support for the features of the typology £rom .
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which the Indicator scales were derived. With one or two interesting

type indeterminacy is unrelated to ineffective behavior snd matadjustment.

The moderate retest reliability of the type classificatiorns; whether
considered’ separately or together, is contrary to the notion that the .
Indicator type classifications reflect underlying categories which are
unchangeable; but it is understandable in view of (a) the moderate
internal-consistency féiiéﬁiiity of the type classifications and con-
tinuous scores, (b) the changes that probably oceur in the eubjects
(college freshmen), (c) the usual Fluctuations in test scores, and
(d) the fact that a change in score of one point can shift a pérébn
from one type classification to another.

Neither the shape of the Indicator score distributions nor the
regressions of éiﬁéf variables on Indicator scales--with the exception
of one éégreésicn on the T-F scale--support the existence of dichdfbmbus
types. These findings are in conflict with those reported by Myers.
These apparent contradictions may be explainsble by limitations in Myers'
data (Stricker, in preparation).

A bimodal score distribution obviously suggests that the sample
contains tWo Scmewhat different kinds of people. Bimodality can also
be produced by high item intercorrelations; but the Iﬁ&iéé%éf*é item-
total score correlations do not seem high eriough to produce this kind

of artifact. The statistical test for bimodaliiy applied; with
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Indicator should 2lso be applied to score distributions of the current

version; even though an inspection of the score distributions of

present. ’

| Aﬁ'ﬁgefs asserts; regressions of otner variables on Indicator
scales, which change in either slope or level at the zero’ point'of
the Indicator scales, would Suggest either that the people on the

,fwo sides of the Indicator scales' zero point are qualitatively dif-

different meaning: Althnugh non-linear regressions were obtained in

the two studies described in this paper, only the regression of &
vocahuiary test on the T-F scale for high school boys séemed to cnangé
noticeably at the zerc point of the Irdicator scale. The meaning

of ‘this one regression may be 1imitéd since corresponding regres-

sions of the. vocabulary test on the T-F scale Ior Righ suroor Zirls

and of SAT‘V on the T-F scale for male Stanford UniVersity students were
. not significantly non-linzar: These studies, 55 well as parallel studies
by Myers,have been limited to ecademic variables, other kinds of vari-
sbles shoiuld also be'investigated;

7 This regression ciiterion has two limitations (a) the variables
which display sucn-a regression cannot be identified on g Eriori
grounds; and (b) no statistical test exists for determining the point
at which any change in the regression occurs: However; as in the
studies réportéa;iﬁ this paper; non-linear regressions can be

identified by the usual statistical test and then inspected for

shifts at the zero point.
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The intsraction among the four dimensions which has such a
central place in the typology, and largely distinguishes it from
the usual trait’apprcach, was not evident in the analysis of varlance -
of intelligence and academic performance measures: Its cperation
in connection with other kinds of variables, particularly those from
the personality sphere, should be ihVéétigétéa.és

The failure of the Indicator scales to have any moderator prop-
ertles; with the possible exception of the T-F scale, implies that
different patterns of surface traits are not assoclated with each
Efié:éiassification.. The Indicator's moderator variable properties

‘and, perhaps; continuous Indicator scores instead of dichototious

type classifications:
Contrary to theoretical expectations, indeterminacy measures

were uhréiétéé to academic performance variables and personslity

measures; possibly because of ambiguities in the Indicator's measire-

ment of type indeterminacy. Type indeterminacy; as it is measured

pbiéiiiiéé,-ﬁﬁiéﬁ corresponds to Jung's conception, and should have
adverse consequences; or (b) equal development of both polarities,
ﬁﬁiﬁumaaatcﬁgeéﬁﬁﬁﬁnatﬁém@waﬁayﬁa
rather than being undesirsble, is the gosl of individustion.

Overview. The rrocedures used in constructing the Indicator have

made its meaning scmewhat ambiguous. The precise meaning of its

scales cannot be determined from the avallable data; but oniy the S-N

6
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and T-F scaies-sééﬁ largely consistent with their corresponding con-
ceptual definitions.

Wnile there is a tertain amount of agreement between the Indicator
scales and the conceptual definitions derived from the typology, the
Indicator generally does not reflect the structural Ffeatures of its
underlying typological framework: This iack of correspondence may
mean that the typology has no reality or ii may only mean that the
Indicator is unrelated to the tysciogy.' The typology can 6ﬁi§ be
verified by further investigations which use g variety of techniq.e'

and measuring instruments.

Ability to Predict lmportantivariéﬁles

The Indicator does not seem very useful in the practical busicices
of predicting socially important variables.
The Indicator mey have _some’ limited usefulness in academic set-
tings. The Wesleyan and Cal. Tech. data suggest that it has some
ability to predict ¢rades and over-under: achievement, if not drop- _
outs, but probably only in liberal arts schools, and not engineering
or technical schools. Even in liberal arts schools, however, its
ability may not be great; either on an absoluts basis Jr & relative

basis (i.e., compared with the validity of three existing predictors--

SAT-V; SAT-M; and high school rank). However; the use of the Indicator

prediction.
The Wesleyan and Cal: Tech: date also suggest that the Tndicator
generally does not act as & moderator varisble in academic prediction;

but the one positive finding--differences in the validitids for

Wesleyan students classified as thinking and feeling--is provocative.

-
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The Indicator's moderator varigble properties in this area, as well
as others; should be explored more thoroughly. ]

The findings that several Indicator scales; especially E-I and
S-N, discriminate among students in different high school programs
and different kinds of colleges suggest that the Ihaiéétbf‘ﬁa& be use-
ful in scholastic placement. This possibility needs to be investigated
more systematically by studies which focus on the extent of the cor=
relations and comtrol confounding variabl.es.

The 2bility of the Indicator <o predict vocational criteria has
Ot been examined thorcaghly, but the available research is not very en-
couraging. One study suggests that the Indicator has no appreciable
ebility to predict turnover (two scales were slightly related to turn-
over, but these results seem limited largely to one of three employee
subgroups). This study was also found that the Indicator could ot
differentiate between employees on different job assignments.

The Indicator seems to have rather limited ability to identify
creativity. Only the S-N scale had even a mcderate ability to dif-
ferentiate between more and less creative members of the same occupa-
tion; and then only in one of three occupational groups.

Unique Contributions of the Indicator

Does the Indicator make any unique contributions %o the armory of

existing measuring instruments? Its attempt to measure theoretical
constructs ope:ationally sets it apart from most existing scales,
but it is not & unique characteristic since other scales, such as the

71
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same Jungian variables: In any event, the linking of a test to &
theory would 5nly seem to be an advantage if the theory is frultful,

he test; in fact; reflects the

generally supported by the data; and t
theory. A consiﬁéfatioﬁ of the fruitfulness of Jungian typology or
even Myers' version of it is outside the scope of this papér. Cod-
cerning the last two issues, the available date can be imterpreted
as either not Supporting the theory or implyisz that éhe Indicator
does not reflect ine theory, or both.
The extent to which the Indicator taps variables not already

measured by othér Scales cannot be kﬁéﬁﬁ until it is factor analyzed

with common marker varisbles; such as the 16 P: F. The avellabis data,

hbﬁé?éf, suggest that the Indicator may tot be measuring veiy much
that is unique. Not surprisingly, the Tndicator scales resemble those
on the Gray-Wheclwright inventory. In addition; as noted earlier, the
E-I, S-N, and J-P scales seem £o be similar to existing scales. The

The Myers-Brizi: Type Indicator is a Jungian-oriented, self-
report inventory which rlassifies people 1uto dichotomous categories
along each of four dimei.ions: extraversion-introversion, sensation-
intuition; thinking-feeling; and judgment-perception.

The theory underlying this inventory, as well as relevant Jungian
theory; the way that the Indicator was constructed, éﬁa'iﬁféfééfféia-

tional, relisbility, and validity studies were described and discussed

.\\. I‘
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in terms of their bearing on the correspondence between the typology
formilated by Jung and Myers' version of it; and extemt to which the
Indicator actually reflects Myers' typology, the utility of the
Indicator in predicting important varisbles, and any unique and

potentially useful properties of the Indicator.

Y-
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Appendix A

continuous scores, normative date are presented for groups of high
schoal, college, and graduate school students; a group of recently
employed 6diiégé gfédﬁétéé, end & group of public school teachers.
Normative data are needed for otier adult grours, éépéciéiiy those
without college training. Thsse results are based on virtually
every member of each of these specified groups. All the students
ﬁéré reguired to take the Indicator; in & grbup'a@ministrétibn;
shortly after emtering school--or during the term in the case of |
the kigh school students. Virtually all the group Bf.féééﬁii& em> .
Ployed college graduates were also required to take the Tndicator.,

Results are reported for ea.cﬁ of these groups:

1. High School Students--results are reported separately for
146 boys in the coiiégé preparatory program; 230.boys in the general-.
vocationsl program; 148 giris in the college preparatory prograi,
and 433 girls in the general-vocational progrem in eight academic
and vocational high schools in Massachusetts. Students wers tested
when they ﬁere in the twelfth grade. | )

2. Male Liberal Arts College Students--results have been com-
bined for the 258 Amherst, B2l Dartwouth, 8% Stanford, and 254
Wesleyan siudents in the Class of 1963.

" 3. Male Engineering School Studemts--resulis have been cambined

for the 201 California Institute of Technology; 515 Cornell College .of

O
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‘Engineering, 792 Massachusetts Institute of Technology, and 861
 Rensselser Poiytechnic Institute students. The Cal. Tech. and RPT
students were in the vlass of 1962; the other two groups were from
the Class of 1963:
k. Service Academy Students--results have been combined for

5. Long Island University Students--results are presented separ-
ately for 300 male and 18k female students in the Class of 1963 at
Long Island University.

6. Divinity School Students--results are presented for the 99
students entering Yale Divinity School in September; 1958:
7. Industrial Administration Students--results are presented for
the 60 students entering the Graduate School of Tndustrial Administra-
' fiéﬁ at Carnegie Institute of Technology in September, 1958.
8. Recent College Graduate Appointees--results are presented

for the 350 male coiiééé gradustes, many with scientific or engineering
training; hired by Westinghouse between June and August; 1959.

9. Public School Téé&ﬁéfé--results are presentea separately for
86 men and 258 women teaching in the eieﬁentary échécis in Covina,
California. They completed the Indicator (Form EJ in December; 1958.

The results for each of these groups are presented separately.
Tabie 55 féiéf%§liﬁé percentage of subjects in each of %@é 81 type

7

categories and Table 56 reports percentile norms--the pé}centége of
the group that lie below any given score--for continuous scores on
each Indicator scale. Table 57 sumarizes the percentage of students

in each of the major type categories on each scale and Table 58

=
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' reports the means and standard deviations of the continuous Scores on
each scale.
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Footnotes

lTﬁé descripticn in this paper of the Jungian attitudes and
functions as dimensions or variables is not meant to imply that they
are necessarily continuous, rather than dichotamous; iri. nature.

®In addition to those specifically cited in the text, :the

following raople gractously furnished dats used in this paper: Dr.

Willlam €. Craig of Stanford University, Mr. James W. Dean of Westing-

house Electric Corporation, Dr. Cyril M. Franks of the New Jersey
Neuropsychiatric Institute, Mr. David W. Galloway of Gci&en Gate
University, Dr. Thomas L.Hilton of Carnegie iﬁééiﬁﬁ%é'af Technology,
Dr. Clark W. Horton of Daftﬁéﬁtﬁf€6iiééé; Mr. David Keirsey of the
Covina, Californie School District, Dr: Harold A. Korn of Stanford
University; Mr: Joseph Marron, Mr. John F. Morse of Rensislaer
Polytechnic Institute, Mr. Donald H. Moyer of Cormell University,

Dr. John 0. Nelson of Yale University; Mr: Douglas O. Pedersen of
_ o o _ . &
Rensselaer Polytechnic Institute; Mrs: Kathryn Pruden of Long Islan
University; Mr: John T. Rule of Massachiisetts Institite of Technology;

Dr. Rixford K. Snyder of Stanford University, Mr. John C. South of

Westinghouse Electric Corporation; Dy: Ermest C: Tupes, andsDr. John

T. Weir of California Institute of Techrnlogy.
3Unless otherwise indicated; the research described (a) involved
Form F of the Indicator, (b) was conducted by the authors of this

§1
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paper;, (c) vas based on data coltected between 105% and 1961; and ()
used; two-tatled tests of significance.

NBEE&%iEé data appear in Appendix 4:

hThis definition and the following ones are taken from the manuscript

of & forthcoming publication by Myers, currently titled Backgroundifor

research on preference-type; Virtually identical definitions appear

in Myers' earlier pubiications (Myers, 1945; Myers, 1958) These S
sources are also the basis of the general description of Myers'
typology. . &

5Note that the abbreviation of Intuition is N; I 1s used as the :

abbrevation of Introversion

6This section sni the one that follows, as well as Table 1, are

| Based on & personal communication from Myers, "Coustriction of the

indicator, Form Zero to F," (undated), and & series of personal inter—
views with her conducted by the senior author during the Fall and Winter
of 1960 and the Spring of 1961. In addition; Myers' comments on the
first dréf of this paper were also adopted, insofar as they d1d not

departlradicaiiy from the details reported in her memorsrdum and the

T4 random sample of the iergér group of 397 boys and 617 girls
used in the intercorrelational, reliability, and normative studies
deseribed later.

eThe reliability of the'type categories ‘cannot be estimated by the
“zual internal-consistency procedures because subparts of the total :

scale would not have meaningful zerc points. The alternative welghts,

82



-78-

which would determine the zero point, are not strictly applicable
to part of & scale because they were partly chosen to set the zero

point for the entire scale.

p =1

(@. - %), where m is the number of categories and & 18

m -1
the mean modal probability for the population (operationally; the sum
of an item's largest subfreguencies in the contingency table of that

item with any other item).

5 P -P. S . . ]
9 ¢« =9  © where P. 1is the proportion of observed agreeisit
.K—j-Pc o A .

and P, 1s-the proportion of agreement expected by chance--tk  _s, com-
puted from the marginal frequencies. In a fourfold table; Kappa 1s
squal to the Phi coefficient when the margimal Prequencies are equal.
105, nce the procedure used by Gray and Wheelwright for measuring
J-P is not completely clear, no J-P measure was used in the study re-
ported in this paper: u
iiﬁ‘éﬁii of this inventory and the scéring keys mor be obtained
from the senior author of this paper.
iéAé an example, the paraggégh describing an ESTJ person was:
Practical, realistic, matter-of-fact; with & natural head
' for busiress. Likes the mechanics of things: | Not imterested
in subjects that he sees no actual use for; but can api-
himself when necessary. Is good at organizing and running
school activities, but sometimes rubs people the wrong way by

ignoring their feelings and viewpoints.

0o}

3
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The paragraph describing an INFP person was:

Particularly enthusiastic about books; reads or tells the
parts he likes best to h's friends. Interested and responsive
in class; always attentivé and quick to see wnat the teacher
is leading up to. Has & warm, friendly personality but is

not sociable just for the sake of sociability and seldom

13 o e
3As an illustration; the fourfold table for ISTP was:

Classification by Indicator

- ISt Other
Classification ISTP 16 67
By Peer ~ Other 109 1278

15Aii the statistisi- cnalyses for Wesleyan Univer- - are based
dﬁ 225 students from tr - -o ‘= class of 254; scores o .1 “ariebles,
particularly the MMFI, Were not available for the remsining 29 st: ' -ats:
class of 200) were transformed iﬁtd standard scores with & mean of
13 ana a standard deviation of 4, with high scores éignifying high
performance .
600 minor analyses made by Laney--a comparison of those on
sales and customer relaticns assigmmente with those on all other.

a3signments, and én examination of type differences of those resigning

to continue school and those 1esigning for other reasons--hc- . not

been reanalyzed and are not reported in this paper. Laney's in-
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to a review of Myers' research, is described and extensively reenalyzed
by Stricker (in preparation).
175y Frances E: Dunn, Personal Communicatiom. October; 1G60.
W55, 1rvin L. Child; Personal Communication. June 1%, 1960 and
Jenuary 1k, 1961.

1 Mackinnon suggests, on the basis of data provided by Myers, that

the proportion of introverts in the general population is considerably
smaller (25%) than in the various creative groups: Th

of adequate data about the type distributions in any clearly defined
sample of the general population precludes an accepteble test of this
hypothesis.

Orhese data were furnished by Dr. Donald W. MacKinnor.

®lihese data were furnished by Dr. Denald W. MacKisron.

22The scnfié uce intervals were estimated by:

L . - 77, - = o _ ,2 e o
Prog Py 2 %g ([P * By By = B)TT/N

* where P; 1s the proportion of cases in ore class interval; and %j is
the normal deviae cbove which lies @/2 of cases in a normal distribu-
tion: Here @ =1 - .05/(k - 1) (where k is the number of intervals),
so that the significance level or the entire procedure was conservatively
set at a level equal to or less than :05:

23This issue was raised by Dr. Samuel Messiok.
ghfhé meaning of the PRI scales has never been specified and the
scales are customarily identified by number: However the names of

these scaies which were used in this paper for convenience, seem

§5
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psychologists (Saunders, 1955) and our examimation of the items.
The “Talkativensss" scale was described as "Talkativenese,"

and "Use of Speech to Control Guilt Feelings.” Four

Trsensitivity;"
representztive items are:

9. Does your natural reserve generally stand in the way when you
want to start a conversation with an attractive stranger of
the opposite sex? ()

116. Which do you do on social occasions? (¥)
() Stay quietly in the background.
1L%0 Ave wmu 2 2ikely o talk in & group of ten as in a group of
Vi v LiEE? (Y)
181, Which ic more characteristi. of your conversational sk: 12 (N)
(Y) Beirz a good listensr.
(N) Being o clear speaksr.

The "Gregariousness" scale was described as "Gregario.-riess,"
"Social Participation,” and "Velue Being in a Crowd." Four represent-
ative items are: |
oh4. To which of these would you like more prominent space given in

newspapers? (N)

(Y) Explorers.
(N) -esding athletes and : .cord breakers.
76. If you could do either equally well, which would you rather

paint pictures of? (Y)

(Y) Groups of people.

(N) Lendscapes without people in them.
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126 Wnich kind of life would you prefer? (t)’
(¥) & wMea (or YWCA) secretary.
(N) An artist.
(Y) To eat your lunch alone.
£ 7> ©at your lunch with a group of people.
The "Lik. - .c Use Mind" scale was described as "Liking to Think ;"
"Thecretical," end "Tntellectusl:" Four representative items are:
td&wﬁﬁ@mmmmﬁmeMM&ﬁ@ﬁw
you know well? (N)

Which part would you rather have inm & play? (YY)

53

(¥) Adlail Stevenson
fﬁj Harry Truman -
166: Are you inclined to analyze the motives of others? (Y) °
195. nich vould you rather be? ()
(Y} A poiitician.
(N) A lewyer.
égﬁ;«; David R. Saunders rcporcs that he has completed an unpublished
study which Frnrd thaet the Indicator dimensions interact and have moderator
properties. c-. scores derived from various combinations of the

Indicator scz 8.y E-I x S°N, E-I x S-N x T-F) had signif cant re-

gressions coefficients in a regression equation composed of the four
separae scales and product scores; based on 4ll thelr rossible com-

binations. 5. -teria wer. scudy of Values scores:
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Table 1 {Contimued)

It | Destgnation
F o, Belection of Resultizg
Sibjects - Item Rool Criterion Infex Stetistical dialyse:  _ Form

b MEwrel  Rmdimvin Rmdsoty - Sopupsadpox -
and 30 Sverth- simlified vording  (“wmveighted” rately to examize effe.
fore Mg adnevBland  version: -2 o of simplified wording,
school stilents J-Pvord peirs <L) Results not, used to chauge
(?61'_111 0 ) Keys; items revised

9, Hlmleand  Form DO ifems re- " - f | .
female Upper  vised (Form 3i) :

Darby high

school students

10, 4000 studemts  Borm DI items Rorn D scoring  “roportion of  Answer sheets apalyzed Zor D2

fron 27 Feme o os s ("wetghted”  two opposizg  approximately 200 boys
 sylvanis high versioc: +Lto type growps'  and 200 gixls in each of 16
schools ) responses t0  types. Half of studerts in
| iter 1o ratic  top of class; and imtelli-

of 2:3 ) gence of both halves similar.

or greater Except for T-F scale; resut-
ing keys same for each sex

"Bcegt in the test authors' claseification cf tyee, criterion groups for each scale weoe forned by conparing
subjects from the upper and Iover thimds of the seale:
D teruatives vith sedection s of L 5 0 2:2 were assigned velght of 1, ad eltersatives with higher ratios
vere sssigmed selgits of 2. |
Tke Forn I2 keys are exactly the same as the Form E and Forg § keys.
G Q0

| | _ : | 69




Table 2

Forms of Indicator>

| Ttems Identical to Scored Form F Items .  Other
o - : 7 L : o Ttems
Indicator Form -1 S-N .F J=P
Form E 53 26 o3 ok 14
Form D2 22 26 5% ok 155
Form D 8 20 19 6 197
Form C 2 2 1 0 112
Number of Scored - . _ 5
Form ¥ Ttems 22 o~ 23 ok 1

"Not aiil the scored Form F items 7.7 =h appeared on Form C and Form
D were necessarily scored on those forms:

Criese items are retatned for further scale development.
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Teble 3
Correlations Between Scores on Indicator Scales Based on  ®
Current and Simpler Item Weights for

. Pomona College Students

Correlation with Scores Based on Current Les z2ighte

@

‘Bcores Based on - zased on
+1; 0; -1 Welghts +1; 0 Weights
CMen Women Men Women,

Scale N =50) (N = 50) (N=5)  (N=>50)

BI .995 .993 - 978 .966
8-N <997 .995 .984 965

Male Key .991 s991 947 L9L8
Female Key :989 .955 957 .962
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Table 4§ o< : -
 Median Ttem-Total Score Biserial Correlatirns

for High School Students
_ . _Males ‘ _Females
Ttews (N=295) - (= koo)

Correlatior. with E-T Total Score |

E-T 1t.us (N = 29) K , 51 - .55
‘A1l other items (N = k) o o9 .10
~ Correlstion with S-§ Totel Score

S-N items (N

W

26) ' 250 o .48

A11 other items (N = 140) .09 - it .
Correlation with T-F Total Score

23) . - T s b3 B

T-F items (N
A1l other items (W = 1k3) 07 .09
Correlation with J-P Total Scowe %
S . OHV ‘\ N ~—~—
J-P items (N = 24) ' Sr ¢ 55

#11. other items (N = 1k2) .09 12




‘Table 5
Items Most Highly Correlated with Total Scores on Their Scale
in the High School Student Item Analysis |
Biserial Correlstion

with Total Score —
Item

Males  Females

(N = 395) (N = 400o)

Extraversion-Introversion Scale
.86 .87 50.  Are you naturally |
(&) & "good mixer" (E2)-
(B) rather quiet and reserved in company (I2)
.69 .80 126. Can you ‘
(A) talk easily to almost anyone for as long
as you have %o (22)
(B) f£ind & lot to say only to certain people
: | ' or under certain conditions (I2)
.52 60 2. (A) hesrty (E1) (B) quiet (12)
57 .50 87. (A) reserved (I1) (B) talkative (E2)
Sensation-Intuition §¢éié
ot .76 145.  Would you rather be considered
| | (A) a practical person. (s2)
(B) an ingenious person (N2)
.67 .58 188.  If you were & teacher; would you rather teach
(&) Pact courses (82)
(B) courses involving théory (v2)
£o .59 102, (A) facts (S2)  (B) 1dess (M)
.64 .53 73. () imaginative (0) (B) matter-of-fact (82)
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Table 5 (Continued)

Biserial Correlation L
with Totzl Score . :

 Males  Females.
(N = 395) (N = 400)

Thinking-Feeling Scale
:59 -5k 15k, Do you more often let
| (A) your heart rule your head u‘ (FL)
(B) your head rule your heart T¢; (Ti)
.50 .6l 26.  #Are jou inclined .
(&) to value sentiment sbove, logic (F2) (F2)

(B) to value logic ebove sentiment (71) &2

105. (k) justice - (T2) (%2) (B) mercy ) (@)

o
}—l |
o\
™

100.  (4) determined (T2) (T2) (B) devotea (F2) (F2)

N
O\
o\
)

Judging-Perceiving Scale
.72 Kal 1.  Does following a schedute
(A) appeal to you (J2)
| (B) cramp you (p2)
.65 .70 132.  When there is a special job to be dome; do
you like | |
(4) to organize it carefully before you start (J1)
(B) to find out what i8S necessary as you go
| along (P2)
.83 .85, 85. () scheduled (s2) (B) unplammed  (F2)
.6k Y (T ¢ (a) sysiematic (72) (B) spontaneous (P2)
éSééfiﬁé weights appear after each alternative. There are different
| welghts for males and femsles on the T-F items. The female weights are

_underscored. )
é?f;
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Table 6
Phi Coefficient Intercorrelations

Between Indicator Type Categories®

High School Students

Males S=N T-F J-P

E-T -.02® -.01° .ot

S-N 4 .00° .18%%x

BT 05" | .03 039

SN - o7 21%

L.I.U. Students
Males
E-I .08 .ok .14
SN .o7? .23 %%
T-F .09
Females
-1 -.o3t .05% 23"
S-N | -.0e” 315w
D=F -.057
*Significant at ;05 level; *¥eignificant at .0l level.
®phe numbers of male high school subjects u’s’e’d are: bé’GB,
375, 337n; €371, fg?é, €377, and female high school subjects
used are: 580, ‘562, Y576, ¥587, 1583, ™583. The mumbers of
male L.I.U. subjects used ave: 287, %281, Pag0, %8k, Y293, 5287,
and female subjects are: C1T1, “177, Y180, Y170, X173, Y179.
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Teble 7

Product-Moment Intercorrelations Between

Indicator Continuous Scaiz Scores

High School Students

{N = 397) Mean S.D. S-N T-F

E-I 3.32 (E) 11.66  -.10% .03
S=N 7.80 (5) c11.70 = ;02
TF - .03 (T) 8.81
1.24 (J) 12.35

I
2]
}_l

E-T 4.35 (&) 12.66 -.0g% -.02
S-N 9.96 (S) 10.46 . .10%
""" .09 (?) 9.89

3:57 (J) 12.99

v
HoRg
w W

L.:I.U. Students

4.88 (E) 11.15 = .06 . .03
.80 (8) 11.25 : | .02
‘40 (1) 5.8k
40 () 1k.26

tﬁl:
=1
=

b;B:
e5 ]
W N Wi

; B-T 7.10 (E) 11.32 =1k .0k
S-N 6.27 (s) 12.17 o . .06
T-F L:77 (F) 9.76 '
J=P  7.35.(3) 12.53

*Significant at .05 level; **significant at .01 level.

Q - Lol .1{}0

:33**
.20**_

.08
$33%*
.18%%

"ot

e
.02




Pable 8
Loadings of the Indicator and Study of Values on
Orthogonal Factors Rotated to Define
Indicator Scales for Amherst -
College and RPI Students

(N = 1132)2

Scale Factor

III v

I
[ B
[

Indicator:
E-I
(1) 79 -.03 - .03 .06
(2) .76 .05 -3 .02
3) 75 on 2 N .08
S-N |
(1) o ok .80 .01 .00
(2) N .06 .00
(3) o .02 .83 -7 .00
T=F | '
(1) . -:02

() o =01 . .02 T 12

78 .10

b
o
(o3}

(3) -.02 .12 ' 7L .00
J-P |

(1) -.05 .30 .02 76

) 03 22 a0 .78

(3) .03 .50 .07 .76
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Table 8 {Continued)

Scale : Factor

1]
H
H
H
H
H

=

Study of Values:
Theoretical
(1) .05 .20 =.37 -.12
(2) 06 - .25 -.37 -:13
Economtc | | |
(1) .11 -2 -.13 .03
(2) : -5 =43 -.19 .02
Aesthetic
(1) 22 .30 .03 .05
(2) | 19 33 .01 .ok
‘Social |
(xy . -.11 -.09 .30 -:0L

(1) : -.06 ;.58 -.22 .10

(2) ‘ =26 .23 _.08 14
" Religious |

(1) : -.01 .07 .29 .07

(2) .08 .10 .28 -.09

®Factor loadings have been reflected 5o that factors have positive

losdings on the Indicator scales that they define.

b~
o]
4%
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Table 9
toadings of the Indicator, PRI, Interest-Information,
and Aptitude Test on Orthogonal Factors Rotated
tc Define Indicator Scales for
Male High School Students®
(N = 722)

Scaie ' Factor

IT IIT v

JH

Indicator: _
E-I .67 -.02 -0 .01
SN -0 61 ok a1
T=F » - .04 -.11 .iIS . .02
J-p .18 .17 .10; : .29

Factored Aptitude Tests:
Vocabulary 03 -y 25 =0
Arithmetic Reasoning .08 -.33 Or -3
Paper Folding .01 kb1 00 - -.10
Following Directions -.09 -2 .00 -.18
Tool Knowledge -.08 =.20 .02 -.13
Letter Sets . .05 .19 -.06 -:11
Sentence Completion .02 -:37 -06 -.03
Word Number o7 -85 =.10 .1k

| 1k -.08

&

Social Judgment
.10 .00

4
Y
=

Metagphors .17

Arithmetic Speed : .01 -.08 A7 .05

joy
N e
Qo
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Table 9 (Continued)

Scale - Factor
I on om
Cancellation .10 ~:b2 .01
Carefulniess .06 .09 .01 -.16
Hand Dexterity A : .10 -:20 .03 .05
Hend Dexterity b 08 .17 08 .27
 Interest<Information Scales:
Art and Masic | -.09 B .08
Business on -.25 .31 -.15
Iiterature -.05 -39  -.02 .01
Science .00 ~:kg .26 .03

Home Economics .0L -.27 .02 .10

‘\
"y
WV

Athletics .08 .00 -.28

06

Vi
b
W
S

~ Agriculture © 0L
Personality Research
Inventory:
Free-Floating Anxiety .0k -.05 -1k -.1k
Impulsion .23 -1l .09 -.ko
Altruism A -.01 .02 =.19 .30
Talkativeness | .62 -.03 .07 .18

Self-Sufficiency -.21 -.581 .32 -:.15

11
Q.
AN}
1
'—-l
@

Gregariousness .28 .37
Attitude to Work .18 .18 .1k .3k
Masculinity-Femininity 12 6 25 .25
Spirituslism-Materialism AT -;57 -.21 11

Liking to Use Mind :21 -.he .16 ;12

toadings on the Indicator scales that they derips.

ERIC - 104

IToxt Provided by ERI
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Internal Consistency Relisbility of Type Categories?

High School Students L:I.U: Students
. Maies Females . M=les Féméié

Scale (N = 397) (N = 614) (N = 300) (N = 184)

B-1 b2 R .57 .60
SN 61 73 Sk .55
T-F 3k 43 BT .50
Z-p R~ .45 .52 .59

®Reliability was estimated by Guttman's reliability formula for

categorical data;

165
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Table 11
Internal Consistency Reliability of Continuous Scorese
High School Students L.I.U. Students

Males Femeles  Males Females -

Scale (N = 395) (N = koo)
8N 77 T 75 .80

®Reliability was estimated by Coefficient Alpha.

o3

Iy
)
(sl




Type Classifications of Retested Amherst

College Students and Their Classiates®

L B

i

2
X

%None of the %°

-99-

Table 12

Proportion in Each Type Classification

Retested Students
(n =)

£

.05

.39
.00

values are significant at the .05 level. Each X2

15 based on two degrees of freedom:

1g7y

.51

1:37

;3;72

Other Students

(N =217)
b5

G

A
1\

;2é
.02

.72



Table 13
Tnidicator Scores of Retested Amhierst

College Stulents and Their Classmetes”

Retested Students Other Students
=) (5= 27)
wle  fm 5. e 32, P
B 3 EHCI N X ¥ B

sl ms el Bl 13 14 f

O 531) 95 Lufp) 10.20 Li5 3l

WP ) ms 1Bl By 5%

“Woze of the P tests of the Tariances or ¢ $65t5 of the mEans & sigmificant &b the .05 lsvel.

Ul
{13

Aruitoxt provided by Eic:

ERIC
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‘Tgble 7'

Agreement in Original and Retest Type Category
of Amherst College Students (N = 41)
Proportion of Agreement

Scale | Chance Actual

 *Significant at .05 level; **significant abt .0l level.
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Table 15
Product-Moment Correlations Between Original and
Retest Coptinuous Scores of Amherst
College Students (N = 41)

Scale Correlation

BT LT3R
S-N (69%

) | T b

*¥*Significant at .01 level.
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Table 16
Phi Coefficient Intercorrelations Between Indicator
and Gray-Wheelwright Type Categories for Male

Golden Gate College Students (N = 47)%

=
I
o
=
\n
joN
1=

' Indicator:

b
(@]
O
b
[
=
[0)
L

1. BT : 2k -2k .6

2. 8§ " -.20 .28 -.05  .34% .18
3. T=F | b -20 .03 .5k
., J-p ' =.06 Jioxx 53

éray:ﬁhééiwright;

*Significant at the .05 level; **significant at the .01 level.
®ALL correlations with the Indicator S-N scale are based:on k5

subjects; all others are based on U subjects:

I~
b
A\
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Table 17
Product-Moment Intercorrelations Between Tndicator and
éréy:ﬁhééiwfight Scores for Male Gélden

Gate College Students (N ﬁ?)a

i1 2 3 ¥ s

6 1
Iﬁdiéaﬁbfi
. EB-I (.85) .07 -2 -1 9 2k .20
2. s (.62) =06 W g0 .5B%k 17
5. mF (:81) 13 -.37% 15 60w
4. J-P : _ (.8%) -.17 Jaxx o (33%
Gray-Wheelwright :
5. BRI c (.64) =27 =25
6. S-N '- (.58) - .28
7. T-F _ S (:30)

*Sigﬁificant at the .65 Yevelj **significant at the .01 level.

Spiit-half reliability. coefficients appear in the diagonals.

b~
[
Ry
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Table 18
Corrrelations of Indicator E-I Scale with Other
Extraversion-Introversion Scales

o Correlation with
Scale Group Indicator E-I Scale

Extraversion Scale of
Maudsley Personality
Inventory: '
Regular Scale 52 female students at Trenton o
State Teachers €ollege . JB3%%
-20 item adaptation 22 male Yale University students JBlixx
.22 male Stanford University N
students a JT5*%

Minnesota Maltiphasic

.Personality Inventory:

Si Scale 205 male Westeyan University o
- - students -.63%*

Sc Scale 225 male Wesleyan University o
: students . -.23%*

Personulity Research

Inventory:
Talkativeness Scale 722 male high school students® L
718 female high school stidents® J53%%

Gregariousness Scale 722 male high school students® 118w

#%Significant at .0l level.

®Indicator adminietered two years éftéf'Péfééﬁéiiii Research Inventory.
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Table 19
Agreement in Classification of 16 Types by

High School Peers and Indicatore
Proportion of Agreement

. Type _ I o
Combination Chance Actual Phi

ISTP PO .88 Logw
1877 - 83 B: Y . 08%*

ESTP .90 | .90 - =.01
ESTT - a .82 .82 ; .00

ISFP .89 . .90 . 08%%

ESFP ! © .88 ' .89 Lo
ESFJ - -8 ' .85 . .oge

INTP . o -89 290, : 10%x

-
(@)
.-

. \o‘

. O
\l
.
(@]
W

INFP ; 93 - 293 7 -:01
N N .ok 03
ENFP : .89 ' .89 =.03

o B 90 .91 .02

¥*Significant at 0l level.

®fhe values for the Kappa coefficients are identical to those for the

Phi coefficients.

i |
[AY
Ui

O

L2
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Teble 20
Agreement in Classification of the Four Basic

Types by High School Peers and Indicator

Proportion of Agreement

Type Chance Ji.ctiiéi. Kappa

T-F . 49 - -55 B 7

J-P kg .52 | . 06%

¥Significant at the .05 level; **significant at the .OL level.

e
S
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Table 21

. .  Correlations of Indicator Scales with Academic Criteria at
Wesleyan University and Californie Institute of Technology®
Wesleyan University (N = 225)
- _Over-Urder

Scale Mean S.D. G.P.A. Achievement Dropout
E-I 2.38(E) 13.46 - 18w -.09 -

S-N L.76(N) 13:1k -:07 .0k ==
oF .00(%) 10. 4% =0 -.05 -

J-P 1.72(P) 12.93 ok DT -
- California Institute of Technology (N = 201)
E-1 3.94(1) . 13.30 =07 ~06 .02
S=N 13.77(N) 8.61 -.10 -08  -.07
TF 5.8L(F) | 9:9L 07 .05 .09
3-p 1.97(3) 14.35 13 k.09
*%Significant at .OL level.
®Means and é%éhdara aevia£i6ns for the criteria are reported in

Table 53.

a
| LT
\I\




Téble 22
Miltiple Correletions of Indicator Scales, SAT Scales, and Figh Schocl
Rexk with Arsdenle Criterts &t Westeyen University and
Califommia Institute of Techrology
S Celifornia Institute of
Vesleyen University (V= 225) . Technology (¥ = 201)

Orer-Tner  Grentber

Aehievenent 624 dchlevenert  Drogost
- Inficstor Stales R 2 19 15

L2
LR
il

Préddctor Combinetions

b
3
-

" Indfeator Seales, ST

Scales, and 5.3, Rank o oo N S 25

- *Signiticans at the .05 level; Msignificant & the .01 levl,

bt |
}-—-d.. .
L3 sin SR
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Table 23

Beta Weights of Indicator Scales, SAT Scales, and High

School Class Rank for Predjotion of Academic

Criteria at

California

" Predictor Cambination

~

Wesleyan University (N = 225)

E-T

SAT Scales and
H.S. Rank
Indicator: Scales,
SAT Scales, and
H.S. Rank

-

_BAT Scales and
H.S: Rank
Indicator Scales,"

SAT Scales, and
_ H.S. Rank

-.08

e L1

-.08

Wesleyan University and

Institite of Technology

Beta Weights for Predictors

-.02

T-F

" 3P SAT-V

GPA Criterion

-.07

~.1h

$31 == -

25 .23

Over-Under Achievement “riterion

-305

-:02

Mg
X
.t

-:13

-:15
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Teble 23 (Continued) .

Celifornie Institute of Technology (N = 201) .

Beta Welghts for Predictors

Predictor Combination E-I S-N T-F J-F  SAT-V  SAT-M H.S. Rank

| ; GPA Criterdion
. Indicator Scales -.06 -a1h - 303 sk -= . ==

SAT Sceles and ] _
E.S. Rank : Ok 27 2k
Indicator Scales, ] | N
SAT Scales, and - =07 =10 <00 a2 .03 26 0 .23
H.S. Rank - ! : .

Over-Under Achievement Criterion

3

‘ | ‘ s . .
Indicator Scales ~  =.05/] O 16 L - . =
SAT Scales and I R - : e
H.S. Rank A -:02 -.0k 25
' Indicator Scales, . B e
SAT Scales, and =07 - -.11 -.0L <o13 -:03.  -05 24
H:S: Rank - , :

4

Dropout Criterion

Indfcator Scales oF  -09 . .08 .09 - —- -

SAT Scales and L - - - == -.0T 19 .07

H.S. Rank

Indicator Scales, - e )
SAT Scales, and 03  -.08 08 .07 =07 . .18 .05

HaSaﬁ Rank

|y
4"}
Ny




s10=

Table 2k
3 Type Classifications of Rockefeller Theological
Fellows Returning or Leaving Divinmity School
I Students : Students
. Type Returning Ieaving
Classification _n=86) - - (N=T)

bt tea ll

—
|—l |
\n

]
H O
[ aad (@)

=
\n
m I

ey
(\D
AW




e
Classifications

ﬁ

6

:

19

50
3

67

%

. Clericat

lgrOpbi'tiOn

Remaining

18
52

1k

5
Kii

1.60

01

R

Tahle 25

Proportion of Brplojees Rexining

in Bach Type Classification®

Jeb Assigments

Mechenical

i
163
52
3:11§L

2k

2
1.3

16

.

9

19)

%
5:95

Proportion
Remaining
b4
G

i

.62

$iguificant et .05 level; ¥signifioast & 0] level.

“Bach € s based on ote degree of freedcn,

Other

;
%
3
0k
1ok
P
2.5

%

Proportion
Remaining

A5
R

53
53
5

5
.50

Total

i
2

23
17k

4

129

G880

Proportion |

5

5
37

.56

5

;éi

Remaining

—E£TT—"
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Table 26
Proportion of Clerical Employees in
Each Type Classification®

Type ~ Number of Clerical and Proportion Who are

Classification _Mechanical Employees Clerical Employees

B ' 228 E .28
I 73 , .29
2 ) : L

S 301 .29
N 46 " | RN
X 2.89

Gy 166 , 330
F - 110 .27
X . | 26

J 217 .31
P 85 ‘ .30

a.. o 2 - SO S
None of the X  values are significant at the .05 level. E=mch

X© 1is based on one degree of freedom:

o
~~ r)
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Table 27
' Significant Over-all Differemces in Mean Test Scores
S &
of Students in Twelve Type Categories

Men Wotien

Scale (¥ = 603) (8= 2b1)
SAT=V ' _ 5 x x
SAT-M ' x
Brown University -
Psychological Examination
Céﬁéepﬁ Mestery Test uv x : x
CEEB Achievement Test Average %
Iowa English Training Test
Cooperative Reading Test:
Level | x
Vocabulary x x
Speed _ x : x
EOté.i o _ x
Cooperative Mathematics Test
Cooperative Natiiral Sciences Test % x
Cooperative Social Studies Test x x
Occupational Interest Inventory:
Level of Interests X
Arts _ %
Business x
Computational X
- Manipulative x
Mechanical . 5
Natural _
Personal-Social ' X
Sciences
Verbal

x indicates that difference was significant at .05 level or less
by & one-way analysis of variance. ’ 1 96




Teble 28

Zor Adherst, Oollege & Re1 Shitents (3 = 1132)
Indicator Scals

BI. S S 17

Syt
Bede O @ 8 0O @ @ 8
fﬁeo:_éticéi N - C ]
- RN L TR - S
R - w5 5 ae sl gk 30% om

Economi;c

(1) 010w 12** I SR 3gE B
(2) Q% 1M 160 s e e e i

Aesthetic S -
(1) LI Lt L 1 S B
(2) < I Ll6M 2 16w -.29**'-';23** -2 0L L

Sontel - -
) S N N I TR b S o
(2) SR B C - S SR QR gy

Correlations Between Indicator and Study of Valtes Scales

&

2l
2l

LT
O34

- 20H*
<. 0%

119

13%

.16

- 15%¥

.00
-0l

.- - ——
|=
N

O

094
Bl

i

LRI

b
AN



Sty of

Political N
) il
(2) 180
Religious
(Y 03
2) -

.03 05 .'

2O

00 .0

'-%* ) ';ieﬁ ‘

e 28 (Cuntinat)
Indicator Seale

S o

g a8 o @ b

O o 3;2¥* 19kt
IR e s 3

RO OB B L1TR o -obe

SO IO I g o

#Significant at .05 level; Msignificent &t 50 Tevel:

ERICYOY

(=

2 ¢

-Lrx-

03 L0

:‘63 ;-06* -.@h



Factored Agtitida
Tests:

Vocabulary

Arithmetic Reasoning

Pager Folding

. Folloving Directions

Tool Knowledge

- Letter Set

Senterce Complesion

Vord. aber
Soctel Judgrent
Metaphiors

hrithiesic Speed

" Table 29

Correlations Setieen Inffcetor el Persomlity Rescaseh

Tovertory; Interest-Tnforuetios, &t Aptitis Tests

for 722 Mele and 718 Femals Bigh Shiool Stidents

0T OB
IR

=03 .05

 Indicator Scale

S30H - 3H
1T LW

168 o5

OTH Z 30

2.0

ECE

LR

) S

I3 -2

0200

<D
[Ny



See
CariceLletion
Carefiness

Band Dexterity A
 Fand Dexterity B
Tnferest- ifrmaticn
Scales:

irt and Musie
Bisitss

Literature

Seience

Bome Eecacmics
AMhetics

fgriculbure

33

.00 -0

' Table 25 (Contizied)

Indicator Scale
. 1 5
Yele Femle - .@E Femle @ o

Sl e 0

03w
06 L0
006 -0 06 0k ~07

d0% 05 S0 . | .05 .Oh

.Ol 01 -;iég -.20** .@ ‘ .(_2_

05 .0 220** - 2% Q9% .01
03 06 - 25 - 2# RUSIIPNS

W05 .

s o
-19** -_-;16# .03 -;Oﬁ
106 S20M L 006 B

- 12% -i@é | Oh 00

J-P
Nele Female

T aERegmEgeny

-0 06

O -6
-0 05

00 L0

07 -0
LM L TH
S0
00 < 0
S 1BH 26m

0 -5

134

-&TT—



Scele

Rersaality esea
Inventory:

Free-Floating Anxiety

Iopulsion

Altruisn

Talkat1veness
Self-sufficiency

(Gregeriousness «
Ktitude to Work -

Veseulizity=
Pemininity

Spirituslisn vs.
Materiglism

Liking o use Mind

T

| 1% o

T

T |

6k e
13 134

<13 L

SEL

0 el

Teble 29 (Continued)

dieator Seale

00w
LM LR
O -0
05 =00
07 <0

R
- 10F - 00

O L

-0 -2

26w B

Significent at :05 Tevel; Phsignificant at 0L lsel,

7.}
Yale Female

1 1
O =09
B
o
e g

06 =2

S0k Sy

J-P

6
o
02 00 |

N
o -~ 0
SISO

0B 0T

O

SV NN

06 -6



Table 30
Means and Standard Deviations for Indicator; Personality Research
Inventory, Iﬁféféstzinfbrmatibﬁ, and Aptitude Tests for
'T22 Male and 718 Female High School Students

Males | Females

Indicator:
BT | 3.12(E) 11.75 - 3.90(E) 12.59
. swW 8.10(s)" 11.08 9.28(3)  10.80
. mp :08(F)  8.18 3.35F)  9.39

3P | . 1.63(3) 12.78 3.27(3) 12.78
Factored Aptitule Testsi |
Vocsbulary 11.61. 5.2 : '1:2';16 5.21
Arithmetic Reasoping 7.03 2.57" 5.97 - 2.43
Paper Folding | '5;'0'9; 2.2 - 4.59 2.1k
Following Directions 9.00 2.5 9.3k 2.53
Tool Knowledge 1475 2.93 9.6 2.95
. Letter Set 104 .3:13 11.36 3.00
Sentence Completion - 16.55 8.05 20.53 T:1h
Word Number . 8.55 L.76 8:57 k49

Social Judgment ©37.7h 5.2 - 40:30 . 12.93
Metagphors a 20.06 7.71 21.63 8.08
" Arithmevic Speed - 13.31 5.8k 14.39 s;eé
Cancellation ..  35.97 10.67 k0.8 5:45
Carefulness 98k.28  83.85 = 983.91 98.0k
Hand Dexterity A Bs.oh 287k 65.95  2L.51

Hand Dexterity B 122.33 26.67 131.30 27.87
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Teble 30 (Contimued)
: Males . Females
Scale - Mean  S.D. Mesn  5.D.

Interest-Information Scales: -

Art and Muste . 5.30 2.1 | 5.53
Business | 8.05 2.09 7:52
Literature _ 7.83 2.8 8.40
Science 7.68 2,59 6.44

NN o
m‘ L]
\O

N
]
w

Home Economics " 6:16 2.11 8.85
Athletics o 9.4k 2.96 5.78  2.27
Agriculture -  hé&r 200 k10 1.82
?ebrsbnéiity Research Inventory: | |

9.29 k.64

il
&

Free Floating Anxiety o T.36 |
Impulsion : 10.3%  2.90°  10.32 3.1k
' .9 8L 335
9:56  h.6h
5.83  3.47
11.80 3:32

Altruism : 8.41

Talkativeness 3:78

W' &= N
W,
3

Self-sufficiency : | 6.8%4

Gregariousness 11,03

(O3] [UNY]

Attitude to Work 1.77 3.8  12.00 3.73
ivﬁgcuiiﬁity:i"émnmity : 13.52  2.9% 8.00 3.12
11.53  3.89
10.29  2:99 °

2

Spirituslism vs: Materislism 10.08 °

N
(008

Liking to Use Mind 9.66

P |
o
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Tuble 31
Orthogonal Factor Loadliig of Indiéator, Persomality
Revearch Inventory, Interest-Information; &nd
Aptitude Tents for 722 Male ana 718

Feuale High School Students®

Scale

Male Female

11 111 v v

N vI vII vIIT
Female | Malé Feusle| Male Female| Male Female | Male Female| Male Femule |Male Female

Factored Aptitude Testss
Vocabulary

Following Directions
Tool Knowledge
. IBteer Set
Seritsiics Completion
. Word Number
Social Judgment
Metaphors
Arithactic Bpeed
Cancallaticn
Carerulness
Hand Dextsrity A
Intorest-Information Scales:
Art and Music
Bubiness
Literatire
éciéB(:é
Home Econcatce
- Athietics
Personality Research Iaventory:
Yie-FIGAtIng Ankieiy
Impulsicn '
Altrutsa
Talkativenaas
" Bolf-guff1ciency
Gregariousness
 Attitude to Work .
Masculinity-Femininity
Bpiritualism va Materialisa
LIKLig £6 use Mind
in&(:ntéi'.‘
B-I
8-N
T-¥
J-P

TEES

% &

.21
-.23

.2h

-.03
-.38

Is
.13

.23

-.08
:_Ké'
236

21 .32
) .21 - ;Sﬁ
.25 .26 -2
.26 ' 23 ) .27 4-.20
.31 .34 : 45 86
43 26 4 .

ST | e “3t

2 -.bo -2

.22 -.20 -.21

R
8
i

.5 .38

-.2h .29 =36 27
207 .39 -7 .23
’ .37 .51

=28 3 ‘ 29
277 -.56 R

2 3
TS .23 -.20
o7 .08 . TP P09 -2 -8 -0l {09 .03[.c2z .1 |-or
- R - a3 - fae B [e | on -.azf-us
07 -.01l-.02 -0 |0l L05 -i03 o2 |03 a7 [-42 -.bz | .03
02 .bj.23 -.0r)-.03 -8 .25 . 10 |00 o7 [-i13 s.22 |i.oe

8 R &

.2l

.23

.21

.30

.32
.33
.23

.33

35

o8 (11
-02|-.07
-.17]-.09

-270-.

=.27

129

®A11 factor Yoadings are reported for the Indicator ucales; but only Tactor loadiigs sbove .30 are reporied for the othér BEALEH.

O

RIC

Aruitoxt provided by Eic:

Sigre
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Table 32
‘Correlations Between Indicator and SAT-V and SAT-M for Male
Freshmen at Celifornia Institute of Technology (N = 201)2
“Tadicator Scale

- .

\d

Scale E-I 8-X T-F  J-P

SAT-¥ R s .12 -.1T*

sar =03 noT 05 e

*3ignificant at .05 level; *¥significant at .0l levél.
. ®Means end standard deviations of Indicator scales are
reported in Teble 21, and medns and standard deviations of

SAT scales are reported in Table 53.
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Table 33

Correlations Between Indicator and EPFS; MMPT; Study of Values,

and Aptitude and Achievement Tests Ffor Male Freshmen

at Wesleyan University (N = 225)%

Scale ' Mean  S:D:

SAT-V  628.18 77.1k
s 6560k T5.92
_ Concept Msstery Test  39.91 24.11

Brown-Holtzmen Survey .
of Study Habits 4o45  10.kk
5&%13 Réédiﬁé Pest: R
© level 28.75 5.4
Speed y 48.17 12.25

Science Research

Temperament Scale 19;&@ 6.0k

- G-Z2 Aptitude Survey

* (General Reasoning) 17.7%  4.83
Ship Destination Test 38.66 6.3k
Study of Values:

Theoretical W78 8.39

]

2T

Tndicator Scale

5N

JoG%%

.07

1G%*
.16%

B

.01

.3hxx
- .0D%%

-.28%x

- ;33*7*
;36**

Ligx

Economic ... .35.55 9.03
" 39.59 10.49
~ Social 35.04 8:01

Aesthetic

 Political 43.87  6.78

Ré}igioué _ &6.ﬁ8 9.59

7%
12

11
J13%

T-F

.10

J-P

-.08
.03

Q

- 14
-;3é¥¥

.06




N Elevated Scales

2 L I o KX Y

g o @

I

3

F 7

Si
Edwards S.D:

- Balanced S.D.
Balanced Acquiescénce

Ach
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 Table 33 (Continued)

13;51
10.81
8.?6

E\)I w o
&

2.81

[UV N
.
4
\Q'

N
=
3

(G TN
oy
D

- BT

.28%%

J22%k
(23%%

.lo

Indicator Scale

S-N

-09

o T"E .

1k
.08

J1T*

;,étii
03

211

Bl

.18

-.10

Q

-.23%%

-i17*



Table

Mean S:D:

————

3:1&73 3.48
14.86 4.28

i;.és 3;&0

16.88 468
10.04 %.85
17.11 4.60
13.72  5.28
13;1;? 5.0k
1%.90 ¥.83
13.10  5.65
17.20 5:55
12.50 k.58

11.80 1.71

*Significant at .05 levelf
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33 (éontiﬁuéa)

Indicator Scale

é
B
¥

-.04 =.01

**significant at..Ol level.

|
(@]
\n

bl
Q
3

.;.02

"Means and standard deviations of Indlcator scaeles appear in Table 21. .

CO“



Tle 3 - -
Correlations Betuee Indicator amd Maudsley Personallty Inventory end Ch:'lstie
ABEty Soalé 2o Femaie Students at. Trenton State Teachers College (N 52)
Inficator Seale
Bl 5 S~ 3.3
e _ Eﬁ 6 08(8)] E4=2.23(N) E« 3511 Ee 2280
= ¥ 8D sbaw3) |sn -l |52 ioll fsp s
: ; : . ‘ I
eudsley Personality | | D
Inventory: I
Brersion . 02 845 G - i0g¥ 19 -5
Neirotictsn 029 1067  -3m 3 O 06
Christie ﬁmﬁety L -
Seale 22,00 627 -2k 0 .83 A
Yoiguiticant oF ;05 level; Welgn floast & 0L Tevel. | |
| , | | |
- \\ . Py
| | B
144 -\ |
| | o |
A |
! |



Correletion Between Inddeator, festhetic Julguent, eud Persomality Tariables

for Yale Students ot Yale (R = 22) and Stanford (1 = 22)

B-I
 Tardsle 3l

S0 -39
ST - 23
Yistertonta o
Sometotomis ‘ 02
Tetraversion Sl
fewotictsm - 38
Toderance for 1
Berrop-Yelsh ol
At Scate :
faving on Re-
sponsiveness ,,
to festietle -9
Quelity of
Pletwres
Wi
Information
Bulley Test
(Modified)

Bl

i
114?’

Stanford

"l}j-

=30
.20
A
T5H
..jg@

2
AT

9

2

Table 35

Inéicator Seale

8§

Yale  Starford

15 .ﬁ‘{*_
;08 ;2’;

B0

I

Tele  Stenford

— eveSminabing

05 -8

B e

05 -l
00 .03

-6 2

S

A -6

-;08 oW

3P

Starford

=09

Sk

26

38



Tarlshie

Barron's B
Novegert, {n
Rorschsch

Preference for
Poetdc Sere
‘tences

Preferemce for

- or Abiguous
Sentences

Consistency in

lesthetic udg-
TBIS

Tergt: of Tize
Taken for Aes-
thetds Judgrents

| Wiguificart at .

Bl

Yale  Stanford

-a‘lh | ;66

R

Ohle 35 (Cortind)

Inticetor Seale
S .

- Iele Staford  Yele - Stanterd

L2 05 =10

050 R

oL T (RN R

AL N I

05 :iéiiéij Hsigniticant gt 00 level,

bE:

fale  Stanford

0

pit

L2

-i02

—-OoOgTH
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Table 3%
Corzelations Seteen Intlestor a3 Strong Vocatioml Interest Blark

Seales for ele st ot Satod Unvensity (7= 727)

Tnddeator Seale

STB Seale [;.D, 5.7k
oI o
1, Artist - 26t % -;03 ~ 20K
2 Popchcloglst (Ber.) . -ul0¢ KAl LM
3. hrchitect - 29H AN S -3
RSl () -l e -0 ok

5+ Osteopath L - 220%k 7' :.13** -.08¥

-TET-

7. Veterizarian | OB Rl 67 0L
GEB@ II .
B wthematictan S B .gp

9, Prysicist -3H - 25M A -

10; Engireer ~ O | 12** R 05
U Chenist LM - 20 0 o

Crowp 111
T - o - .

12: Protuction Yenager Ny I5H 2 Al




STIB Seale

Group IV

13. Farmer

3 fyiator

15. Carpenter

16. Printer

17. ¥atk. Phys. Sci.
Teasher

18, Ind. Arts Teacher -

20. Policensn
21; Forest Service Man
woup Vo -
22, Y.M.C.A. Phys. Direct-
- or
23. Personnel Director
2k, Piblic Adnintstrator
25, Y.M.0.A, Secretary
2. Soc. Sci. E. S. Teacher
27. City Sesoal Sp't.
28. Social Worker
29, }gnis"cer
ERIC

e

35

31
Wolo

2l
26k
254
JTEE

Tible 36 (Conbimued) -

.
VA

Indicator Scale

.1l

I-F

.02

%
-0k

'-;lS**f

. J-P

-.02

05*



Teble 36 (Continued)

Indicator ‘Scale

=3 |

 SVIB Seale I s . 1p
30. Musicisn (Performer) 2,05 - .37 - 16% L 17%%
Growp VI | | ._ |
3. C.P.A L -.03 | -:05 13k .06
woup VIIT | o i

3, Senior C.P.A: Ok | .06 10 0%
33. Accountant ok ogm ALT Dl
34 Office ¥en 13 3w -.02 18
35. Purchasing Agemt I® T gRe 228 e
36. Banker " 09 , S1H .09 D3%F
37: Mortician S o

roup X .‘ | .

39. Seles Manager - - 3T : SO0 Ok 03 -
0. Real Estate Salesman 6w e -2 - 08
i1, Life Tosurance | |

Selesman B A -l .




k2. Advertising ¥an
h3;_ Lawyer __
k. Kithor-Journalist
Croup XI
45; President
Mfg. Concern
U6, Interest Maturity
7, Gecupational Tevel
18, Naseuldnity-
Fenininity

Table 36 (Contimed)

Indicator Scale

— ——

L=

Q0% 2.5k -1
R S
- L -2 =05

06 14 17
2% g6 o

o - 106 06

-9 o e

*S1gniticart &t 05 Tevel; Muigniticant at .01 level.

}.«-—-’s‘
PR | ‘
LN
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Teble 37
'xe Tets of Differences 1n Tioe Classibloations

for High Sciool and L.L.0. Student Gros®

College PrepBoys College Pres Girls

GOllege ?1_'333_- ﬁpémlﬂfocatlonal \_rs:GeI_ieIEi- vs.Ceteral=

L1, %er

- s, Yomen

Sele  Bosvs. Girls  Boys v Gifls  VocstlonlBoys  Toestioml Girls

BoC 2l 25 B b

D I ¥ My me g

S 510 ¥ b o

R 816
%igiii‘i&éﬁf g 05 l‘evei\ﬁ,\ Hsigificast 8t 01 level.

. S € Bhela B0 g of el

—GETH

1.78
b1
3,354
345



Tale B
et of Dt e Tt S £
Bih St axd 110, Suert G

~ College Prep..Bos ébiiééé ?’r_’{a’_p._ci'flsl -
o College Prep:  Gererel-Vocatiomal — vs, Gemeral- - vaGemerals LU, Men
Sele  BusuiGrs B Girls  Vostioml B Vool O, Vst
o < L4 2 15 2.11¥
SIS S .55 B Ry
Mo g s S ¥ 1.

B L 2.8 o

k=3 S

*igrifican et .05 Lewl; Msiguifiomt &t .01 Level,

" tst Yoo on et et thn ol e B s e Slgltently

different.

—
[ g
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4
| Tabie 39
. X“ Tests of Differences in Type Classifications

for Various Student Groups>

College Prep.  College Prep. o s
High School Boys  High School Boys  Liberal Arts College
vs. Liberal Arts vs. Engineering - vs. Engineering
Scale __College Men ‘School Men School Men

E-I 16.88%¢ . ol Qlx% 15.97%*
S-N ' 19.28% | 31 . 60%* 10.98%*
T-F 461 | -10.02%% 96.00%%

J-Pp .37 7 k.55 58, 20%%

% o ) :
Significant at .0l level.

®fach X~ 1is based on two degrees of freedom.
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Table 40
t Tests of Differences in Mean Indicator Scores for

Various Student Groups

_ College Prep. _ College Prep. 7 - »ﬁ,,,,,,
High School Bovs High School Boys ~ Liberal Arts College

o vs. Liberal Arts - vs. Engineering vs: Engineering
Scale College Men School Men _ School Mem

B-I 7 3.90%* | k. ’9’{35ﬁ 6o

S-X NSt BulizEe , 4,315

T=F 1.08% 3.20%%% ‘ 11.14%%
J=P : T .29 2,87 8.99%*
*Significant at .05 level; **significant at .0l level.
&4 té's;i:s based on separate rather than pooled variances because
variances were significantly different.




&l
&
oy

€ st G el DPeenss 5 e st

for Three Student, Gromps?

 Progortion ‘Progortion - Proportion PrOportzon
Classitied as ~ Classitied &  Clagsified as Classified g

bop I _Bdmeis  § gewwy I _Mi §__higy

N R

1
"
W
?

M 5 5 4§ & 4 g 5
E S T & a4 a8 » g ok
§2 12,24 ) 5.3 i.33 ' L1

- WSgmificent gt <o level;

e 15 Y6 o gt of el
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Table 42
X“ Tests of Differences iz E-I Type Classification
for Three Student Groups®
R o
Architects '9:79RE - . - 6ul0%

Engineers 1. 65

*Significant at .05 level; **significant at .OL
level.
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Table 43
and Southern Baptist Semirary>

Proportion in Each Type Classification

_Yale = . fsuthern Baptist
(X = g (N =167)

.39 ' . .60

Hi
a‘
H '
o
-9

X 15,50%%

s .16 .72
X .09 - .03
N _ 75 : 25

T _ 25 : : .07
X . .03 .01
F T2 , ' ‘92
x2 17.6l*

J .53 .63
X .03 ok

x2 2.85

**3ignificant at .0l level.

" ®RBach x° is based on two degrééé of freedom.
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1° Tt f Oer-all Diterences 4o e Clagsfictions
for Four Creative Gros
T ms i e
_ Classiffedas (lassiffed as Classiffed as  (lassified as
Growp Y _Extraverts § Semsizg  § _ Thindrg \ gy

Writers N 3l

10 19 ‘ -31 ‘ 20 | LS

Architects W3 o % % s oy

eserch Sefentists 15 33 R ST

E E &5 x

themticians 10 3 0 15 .75 1 18
S L 6.9 0.05¢
"iguificant & .05 Jevel; Psigfiast st 0] level,

%hach i ased oo three deigess of Eredig,

15y

-
e 1 . e |




Table 45
' X® Tests of Differences in T-F and J-P Type Classifications

of Each Creative Group-

T-F Type‘éiassificaﬁioné

Research )

Architects Scientists = Mathematicians
Writers 1.10 SETE= 3.95%

Architects 68 1.0
Research Scientists ‘ _ : .00
J=P Type Classifications
Writers 0 ' 1.27 1.21
Architects o 3.38 1.08
Research Scientists . 5.61%
¥Significant at ;05 level; **significant at .01 evel::
82 values corrected for continuity. Each X° 1s based on one
‘ s
degree of freedoi.
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Creative Architects

- (ther Architects

G

Creative College
Woet

Other College
Women

%2

Creative Pemale
Yathematicians
Other Female .
Vathematicians

'

§=

k1

10

15

55

Tests of Differences 1z Type Classifisations of Creative
Sibfects and Otter Sibjects Withtn Toree Groups”
 Proportior

(lassified s

Extraverts

10

*S1grifioart &t .05 level,

5 values correted for cortiuatty.

3
%

5

.

T

by

10

1

3

Tadle 46

- Progertion
Classified as
Sénsing

b2kt

.00
b

10

12

;Ié

I3

1

3

Proportion
Classified as

8

.

i

1

30

J3

Bach X is based on one dgree of freedan:

%
I

10

15

Proportion
Classified es

4

)

1.03

- ﬁ‘.'.‘-lc_ .

.30

31

p!

1
68

LT

bor
o

PP
7

N -
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Table 47
Point Biserial Correlations Between Type Category
and Age for Elementary School Teschers

Men Women

v
0
,a
(4]
1=
&
g
w
¢
|=
=
g‘
wn
4
IR

x

E-I 8L .56 7;i5 -.01 ééé 35.33 11.48 :Bh'
56 715 .03 235 35.62 11.58 -:17w*
17 230 35.53 11:38 .07
-03 236 35.28 1.8 -1

I

S-N 81

s
g
3
R

T-F . T7
J-P 78

%
9
(WV]
e
&

#significant at .0l level:
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Table 48
Differences im Relative Frequencies of Scores in Adjacent
Intervals on each Indicator Scale for Male College Students
(x = 2297)
. Difference

Adjacent Score Intervals " Actusl Confidence Interval

10 and 11 =.005 . =.027 to +.016
9 -:016 -:0L0 to +:006
7 ~.001 -.025 to +:02h4
= hand 5 F.017 -.006 to +.040
2 3
1

H

12 and 13
10 and 11
8 and
6 and
4 and

2 and
X0 and

O\ !
: g

-.009 -.032 to +.013
-.01h ~-.039 to +:010
.000 'to +.048
- 3amd bk +:002 =.019 to +.02k

6 -.009 -.031 to +:013
- Tand 8 +.016 -.005 to +.038

- 9 and 10 +.012 A =.007 to #.031

1 and
3 and

5 and
7 and

wo = n B ww o i
!
2
B
o
+
Qo
NI
R

N 10and 1t - 8and 9 -:007 -:030 to +:016
' 7 -.007 -.030 to +:017

5 =.006 =.031 to #.019

3 +.003 -.022 to +.028

- XO and Ni +:016 -.008 to +.0k0
2 -.012 -.035 to +.012

k +.002 =.022 to +.026

6 +.012 -:011 to +:035

8 +:011 . =.010 to +.033

- 9 and 10 ¥.015 -.00% to +.03%
9 and 10 - 11 and 12 _+.00T - -.011 to +.023

L EER
® o+ Alww o
. 1
(9]
=
g
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Table ¥8 (Conmtinued)
Difference a
Adjacent. Score Inmtervals Actial Confidence Tnterval
T-F Scale o

F 1l and 12 = 9 amd 10 . -.003 . -.021 %6 +.015
9 and 10 - 7 and 8 . -.on -.630 to +.008
7and 8- 5and 6 -.023 -.045 o -.061
5and 6- 3and b -.013 =.037 to +.013

3end b- lamd 2 +:006 | -:020 to +.031
" 1amd 2 - X0 and T1 2.009 -.035 %o +.016
X0 and Tt - 2 and +.005" =.021 t6 +.030
T 2 eand - L4 ana +.013 . -.011 to +.038

+.010 -.613 té +.033
oo i
+.005 -<0X7 to +.026

+:021 . =.002 to +.0kx

b and
6 and

and

O ~1 U W
(Y
- O\
B 8
[= T o)
F o <iw w.

(o}
)

| ot
o
3

J=P Scale f
|

-.006 -.030 to +.018

+:005 . -:019 to +:029

=.001 ~ -.025 to +:622

000 024 to +.024

-.00k -.028 to +.020

+.022 001 to +:0L5

. +.006 .015 to #.027

+.018 -.001 to +.037

=
g

' ]
o S
g B
‘ o
Vo REE RN D YR o SIS o oov

>
(@]
3
=~ W, IS} N Eoov o
. ' ‘
NI
|
]

8 and




Significance of Non-Linear Regressions of Vocabulary
and Arithmetic Reasoning Tests on Indicator Scales
for Male and Female High School Students
q F k r I

Vocabulary Test Regressions

o

by

Scale k

B<I 18 .03 .19 1.6T* 18 =-.02 .17 1.30

S-N 1'( =30 .36 2.08%* 17 -.38 e 1.88
PF 13 .12 Lok 3.00% w02 ih 1.22
JP 19 -7 26 1.66% 19 =15 .2k 1.54

Arithmetic Reasoning Test Regressivn:

E-I 18 .03 10 43 18 o2 .16 1:10

S=N 17 =7 .20 .67 17 =.22 .27 1.34

TsF 13 =.02 .16 1.75% ' % .01 25 1.35
J-p 19 =13 2% 1.23 19 =-.10 .23 1.73%

\

*Significant at 05 level; *%gignificant at .0l level.

)
'\I;
\:’

{




Table 50
Significance of Nen-Linear Regressions of GAT-V, SAT-Y, and GBA on
Totteator Scales fer Mate Staford Untversity Frestass (1 = &8
Regressions

R e
Scele g )y

1=
1
1 AR}
! =3
I+ |
e 3
1=
e |

BB oy B S EERY U
STB by o4 oo
S I T R I T T R
2y A s g B N R S P

HSignificant &t .01 level.




~ Seuree of Vertation

Bl
§%
T
g-P
B-T x SN
BIxTE
IAEPE:
51 x 77
SN % J-P
REFEE:
BIxSNx DT

BT % SN & J-5.

Bl x T-F x J-P
SELETEL

 BIRSErTE xR

1
i
1
1
1
1
1
1
E:
1
1
1
1
1
1

@

- Withls ferror tem) 3

Table:51

helyses of Variance of SIT=V, SAT-H, GFY ;

aud Cvzr-Under Achievement for 160

Mete Stanford University Freshien

SAT-V

Mean Sovare

127.806
¥19:256
104,556
237,656
2,75
3;8906
37,056
3,906
190:755
2,165
6,806
10506
15,006
61,25
113906

SAT-

P MeamSqare ¥

30 108.900
.M 378,25
3;62 15;6?f
5.76% '

2% .40

*Signifteant at 05 level; ®significant at .01 level,

2:03
7,068

157
337

;
GPi

~ Mean Sqvare T

2;756

5l 056

16,256
11,55
i:OSé
51,756

B

156
336

25,806

.06
20,756
7.656
20,306

006

153

1y7

253

. és.é37: - . ;ZI..Z. . .:ZL::

Over-Under
Achievemert

ﬁ3;056 1.8

.56 1.0

oGS T



Tahle 52
Correlations of SAT Seales wita Acadenle Criterls for Sticests i Different
Indiostor Type Clessifications & Wesleyan University end

Califormia Tustitute of Teckmology®

Wesleyan University (K = 225)
o Cortelabion Witk ver-fiier
Correletion with GPA | Ackievenent
O I ad
Group I s sof LAV R o
411 Students 25 3 2 .3 O 03 85

~-T6T—-

 E Studeats ¥r 1 27 Y. .05 09
I Students g .8 2 3 01 03 03

Diference S R 03 206
S Studets T 3 3 3 03 09 3
¥ Students % 18 3 .05 -2 06 -
Difference -0 13 05 02 1 43
? Studerts LT S I BB 2
F Students 11 20 1 200 9 -n 12

— . Diffaresce . . i P (i o 29 1
7 Stulents 0 8 09 s I
P Students 26 .39 16 30 ol =05 08
Difference R N 08 Q906




ghte 4 (Cortinued)

Catiforuis Tostitute of Teshielogy (f = 201)
- - Correlation with Qver-
Correle.don with 3P4 Under Achievemen: Correlation with Dropou

e - = 7 S - L
WK S0 W S0 S aeq sod goo
EoBONm W i ox ax

Sl

Nl Students 201

B Stuternts B0 % R~ | | 097
T Studeits 123 5 o @ B3 8
D :rence - 05 .69 2 .06 .i8 .03 06 .Ch 03

S Stieits (T B R X B LR R
St B o0 x3 g R
Differemce T B! S L (R B33
Diderts e 09 3 B0 IR TR
F Students o000 w3 100 w0 3.y
Di*ference - .5§ 0 2 .ié O 07 2 158
TSulats w8 g SIS I 0026 a8
P Students B e o 90 07

Difference ~ 05 0 [ S O 07

vy

23 ﬁs
Q&
*Signiticant at .09 level,

"Ditferences in these oorresponding mltisle corveletions vere it astad fop sigrifivmee;

ERIC

. -
e e ' .

—esT—



Al Students

B Students
T Students
S Stadents
N Stidents
D Students
? Stidents
[ Students

 Students

Table 53

Meens and Standard Devistions for SAT Scales and fesdaiis Criteria

for Students in Different Tndicatop Type Categories

at Wesleyan University and Califorids Institute of Technology®

SAT-H

Mean
é56;6h
3&0;71
677;2&
é38;03
565;&5
665,52
6&7;77
655,50

6.3

S.J.

5.9
75.33
72.21
F
74,68
T0.57
81.98
8.8
76,47

Wesleyan University (¥ = 225)

$D.

8.5k

5:67
é;i?

6.6

5.9

6:37 |

6.13

Over-Under
Aenleverent

200 ;0
191,37
210.62

203,05

- 199,08

202.91
197,30




A1 Student
B Stulents
- Steenty

§ Students-

¥ Studets

" Students
F Studetts

J Students

D Stoiats

T e of bt s I e i

Cabterus Tosituts of Tecngy (7 21)

SV

-
65.c.
6m.20
5.5
660.47
S
656.30

QK &

.

=3
6,56
é9.ii5
B2
v
63,9
Bifs
SR

8.3

bl 53 (Cortizaed)

A

138

T
T55.16

1i5.18 |

T3

T3
TR

- TS

T35

N
39.60
3,75
%76
B0
40,26
b8

338 |

%6
k2,06

4

Ot
Athteveent

Meg

Yewn 8.5,
27

£:67
273
2.56
2,76

56
éo&? '

2,62

201,83
1939
205,11
187.06
203,83
‘f:éé.i_f
195,98
210,61
19007

PRA

“ﬂ-l

59,02
5653

B

56,55

50,26

6.8
2.8

.14
5034

-HGTH "

i
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Table Sk
Correlations of Indicator Type Indeterminacy Measures
with Academic €riteria at Wesleyan University
and California Institute of Technology
Wesleyan University (N = 225)-

L ) B Correlations with
Indeterminacy Measure Criteria

Over-Under

Varisble Mean sp . GPA . Achievement
Dichotomous Indeterminacy Measure

B-T .96 118 -.06 -.05
S-N .99 a1 -.03  -.02
T=F .97 S ¢ -.05 -.06
J-P .G6 120 .06 _ .07

Continuous Indeterminacy Measure

11.52 7.20 -.05 .00

[l
[
|

is.06 7.09 .ip .07

8.48 6.10 -.05 -.05

ol
v =4

€y
1
Hd |
1
(@]
w

10.8% 7.27 =.0k

183
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Teble 5% (Continued)

Caiifcrnia Institute = Techrology (N = 201)

o - Correlation with
Indeterminacy Meseg: ire Criteria
,, - Over-Under ,
Varisble Mean SD GPA Achievenent Dropout

Dichotouous Indeterminacy Measure
E-I .99 .10 -.0k -.01 -.03
S-N .99 .10 .08 - .09 -.03
T-F 99 12 -.10 -.09 =
1k .02 .01 .05

&

J-P .
Continuous Indeterminacy Measure

B-I 11.82 7.27 .08 .69 .02

S-N 14,10 7.’251' .10 .08 .07

T=F 9.7  B.0% .09 .05 .03

J-p | 12.15 7.80 .05 o7 .03
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Table 55
Correlation Between Indicator Type Indeterminacy
Measures and MMPI Scales for Wesleyan University

Students (N = 225)

Indeteiminacy Measure
Dichotomoas Contiruous
T=F'  J-P

—

I-F  J-P E-I  S-N
.05  =.oL%% -:05 =.08 .09 -.ig*

MMPI Scale E-I  S-N

? 02 . .OS
L Ol =.06 -.04 -.11 .07 =05  -.03  -4i5%

F -.03 =-.01 00 -.03 -.0k .00 .09 .13

X ~0hk -3k .10 L1k =06 01 =.06 =.05
B 03. 05 .0l oo ~02  =.06  .oh .03
D 02 =01 .00 -ir =05 .ok .02 .65
Hy =.0k 05 103 S V% 03 .13 .00

Pd -.02 .02 .09 O : P .01 .08 J13%

I
Q!
n

M -0k 10 205 -.06 20 -:03 100
Pa =.03  .15% .62 -.05 " .05 -:05 -.03 =.12
>t 01 00 .10 =.05 -~k 08 Ok .oz

Se .01 .0k .02 .65 -.0L =.04 .00 .09

Ma =.01 -.05 .06 -.05 Oh -.i5% 05 .05
si 96 07 .07 =.0h 01 08 =.03 .07

N Elevated . e g i e P S T
Scales Ot 07 .C6 .0k .02 .06 Ok .06

*significant at .05 level; **significant at .0). level.
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Teble 56. Percentage of Subjects in Each Type Ciassification®
a: Male High School Students in the Collegs Preparatory “rogram (N =146}
(ST S, SF ¥ w e
XX !

_hel 3.k
ISTP-{ | T8FP INFP INTE

-7 1.k |71 .7 1.4

B H H
[y
o
=
g
g

777777 1 |8 l.7|68 | 7] 7.5
ESTP! | RSFP ENFP | | mNTp

K
X

mw
H
:“:-

7.5 | 1.k

EI:H
41
'_l
W
(@]
(oo}
e \O
%
F
Q|

XJ

x

1| | w3 | 8.3 |4

o}

|
=
\n
~
=
el
B
NI
N
W
\un
v

B N
>
=

=]
.-i
=
&
Ly
B
o
o
w
. Ol
o
o
-
*
.

g §

14:8 1:7013:0 | 4] & 1.3

XS & oL

L

®percentages may not add exactly to 100.0 because of rounding errors. Cells

Le percentage is 0.0 have been left ;o'ia;'ni'c.i S¢
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: Table 56 (Continued) :
c. Female High School Students in the College Preparatory Program (N- = 148)
P SX. SF XF N Ny Twp xm
H ) » B .7 . _
=] 1 ec! | 68 1.k | {20

ISTI | ISFI INEI T
IX ; :777 : ) .;f s T

<

| | 2.0 bt rea | |3k |7
' INFB | | INTP

3.4 | s | [88 haf o

11.5 | .7
| _ESTJ| | ESFJ ENPT | | ENTg

-3
i
i o\‘

o

3

W

.

o

o

)

ldl

XJ 1.4 .7

7
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‘Table 56 (Continued)
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Table 56 (Continued)
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Table 57

A. E-I Scale

Percentile Distributions of Continuous Scores®
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"®The number of subjects in each group is reported in Table 56.
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Table 57 (Continued)
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Table 57 (Continued)

D. J=P Scale
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Table 58

Percentage of Subjects in Each Major Type Classification®

Groig S ST O S N O T
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‘Theology | 8.5 2.0 95 182 10 808 b2 ko T 88 2.0

fale College Grad. ey ae i L AR LA Re maE A A
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T3 number of subjects in each growp Is reported in Table 56.
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eans and Suendard Deviations of Indicator Seores®
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Teble 59 (Continued)
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