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POLICY STATEMENT 
The primary aim of Multivariate Experimental Clinical Research is to provide 

a publication outlet for research in the areas covered and indicated currently by 
the terms personality study, clinical diagnosis and therapy, extending into the 
learning, social, physiological, applied and developmental aspects of these. 
Although due representation is given to theoretical articles which may have a 
methodological basis, the journal is not one of multivariate statistical methods. 
Although multivariate in outlook, both manipulative and non-manipulative 
research is accepted. In fact preference is given to dynamic, manipulative and 
time-sequential studies. Particular encouragement is provided for pioneer 
experimental attacks on what is designated personality dynamics and motiva
tion, as well as the natural expansion thereof into structured learning theory. 
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A DISCRIMINANT FUNCTION FOR DIAGNOSING 
DEPRESSIVES WITH SELECTED SOURCE-TRAIT 

FACTOR MEASURES FROM THE O-A KIT 

S.V. Patrick, R.B. Cattell, P.L. Price, and J.F. Campbell 
University of Hawaii 

ABSTRACT 

Thirty-one depressives and 30 normals were administered the subtests of the 
O-A battery used for measuring the objective source traits of Independence (U.I. 
19), Evasiveness (U.I. 20), Realism (U.I. 25), and Sqmindence (U.I. 30). The 
covariance matrices for the two respective groups were found to be significantly 
different, X = 22.048, p ~ .015. The sample variances for the source traits were all 
greater in the depressives than in the .normals, especially Evasiveness (U.I. 20), 
but none were significantly greater. A subsequent analysis of the correlation 
matrices, however, indicated that whereas all pairs of source traits were 
significantly correlated in the normals except Evasiveness (U .I. 20) and Realism 
(U.I. 25), only two pairs of source traits were significantly correlated in the 
depressives: Independence (U.I. 19) and Realism (U.I. 25) were positively 
correlated, and Realism (U.I. 25) and Somindence (U.I. 30) were negatively 
correlated. The data were then subjected to a discriminant analysis for the 
purpose of determining the direction and degree to which each of the four source 
traits contributes to the discrimination of depressives when the source traits are 
considered simultaneously. The obtained discriminant function was highly 
significant, X (4) = 26.296, p ~ .001. Depressives were found to be lower in 
Independence (U .I. 19) and higher in Evasiveness (U .I. 20) and Somindence (U .I . 
30). The contribution of Realism (U.I. 25) to the discriminant function was too 
small to be considered significant. Following the discrimfnant analysis, the 
overall ability of the four source traits to discriminate normals and depressives 
was assessed by the Mahalanobis (1936) generalized distance function to classify 
subjects as normal or depressed. The classification procedure, which did not 
assume equivalent covariance matrices for the two groups, correctly classified 
78.68% of the subjects. The relatively high percentage of correct classifications 
attest to the diagnostic and theoretical relevance of objectively derived source 
traits, especially when one considers that three of the four measures chosen were 
more theoretically obscure and less related to depression than other objective 
source traits which could have been selected forinvesti~ation. The discriminatory 
power of all the relevant objective source traits should be even higher. 

INTRODUCTION 

Improving the accuracy of psychiatric diagnosis has been sought by 
incorporating tests in the diagnostic process. Such tests have typically been 
questionnaires such as the Sixteen Personality Factor Questionnaire (16PF) 
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( Cattell, Eber, & Tatsuoka, 1970), Clinical Analysis Questionnaire ( CAQ) ( Cattell 
& Kameoka, 1974, 1981), and Minnesota Multiphasic Personality Inventory 
(MMPI) (Hathaway & McKinley, 1967) or miscellaneous tests thought to be useful 
such as the Rorscha~h (Rorschach, 1942) and the Bender-Gestalt (Bender, 1938). 
Some of the questionnaires, in contrast to the other questionnaires and the 
miscellaneous tests, have the theoretical importance of being strategically 
constructed to measure empirically derived constructs relevant to a general 
theory of personality. The 16PF, for example, measures source traits which are 
the · factor analytically derived dimensions underlying the inter-individ:ual 
variation on a stratified sample of variables representative of the personality 
sphere. The CAQ provides another example in that it measures the same source 
traits as the 16PF but also measures a number of pathological source traits found 
only in an abnormal population. In spite of the theoretical relevance and the ease 
in administration of carefully,~onstructed questionnaires as the 16PF and CAQ, 
they are, however, commonly known to be subject to various distortions due to 
their subjectivity. 

Recently, objective measures of importance to a general theory of personality 
have been made available in the Objective-Analytic (O-A) Personality Battery 
Kit (Cattell & Schuerger, 1978). As in the 16PF and the CAQ, the O-A battery was 
factor analytically developed; however, the measures of the O-A battery are 
objective in that they are based on the observable behaviors of people in 
numerous and diverse miniature-test situations. The measures are the dimensions 
(factors) underlying the inter-individual variation and are referred to as source 
~~- -

Slibsequent investigations have indicated that the source traits from the 
objective-test medium are in general alignment with· the more general second
order factors of the questionnaire medium ( Cattell, Note 1: Birkett & Cattell, 1978; 
Cattell & Schuerger, 1978; Wardell & Y eudall, 1976). That is, most of the source 
traits from the objective-test medium have been found to correspond qualitatively 
with the more general second-order factors of the questionnaire medium such as 
Exvia (QI), Anxiety (QII), Cortertia (QIII), and Control (QVIII) derived from 
factor analyzing the questionnaire primary source traits. 

Although the source traits of the objective-test medium are of general 
theoretical importance and much less subject to distortions such as social 
desirability and poor self-insight which plague measures from questionnaires 
-the objective tests upon which they are based require greater skill and a longer 
time in administration. The O-A battery requires about 4 hours of testing 
although portions ofit may be administered separately, such objective measures 
require greater skill and time. However, their greater reliabiity and validity are 
such that it behooves reseachers and clinicians to investigate the information 
they are capable of yielding. 

Although there have been many investigations of depression in relation to 
questionnaire scales, there have been only a few investigations relating depres
sion to the source traits of the newly developed O-A battery. Table 1 lists those 
O-A source traits which are expected to be related to depression based on a review 
of the literature. With the limited patient time usually available, the decision was 
made to select only four of the O-A source traits for investigation and to 
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investigate the other source traits at a later time with a different sample of 
subjects. Of the source traits listed in Table 1, source traits Independence(U.1.19), 
Mobilization (U.I. 23), and Anxiety (U.I. 24) are comparatively well understood 
and are expected to be highly related to depression. Source traits Ego Assertion 
(U.I. 16), Asthenia (U.I. 28), and Discoura~ement (U.I. 33) are also reasonably 
understood though not expected to be a highly related to depression. Source traits 
Evasiveness (U .I. 20), Realism (U.I. 25), and Somindence (U .I. 30) are well defined 
factors · analytically (Note 3) but indirect evidence suggests they are only 
moderately related to depressiorr. These latter three source traits - Evasiveness 
(U.I. 20), Realism (U.I. 25), and Somindence (U.I. 30) - were therefore chosen 
initially for investigation because of their incomplete theoretical status and their 
less obvious though expected relation to depression. Additionally, Independence 
(U .1.19) was included in the investigation for the purpose of comparing the other 
source traits with its expected higher relation to depression. (For a more detailed 
description of the source traits see Cattell, 1979.) 

The purpose of the research reported in this article was two-fold: 1) to 
determine the direction and degree to which each of four source traits selected 
from the O-A battery contribute to the discrimination of depressives and normals 
when the source traits are considered simultaneously, and 2) to determine the 
overall ability of the four source traits to discriminate normals and depressives. 

METHOD 

Thirty-one depressives and 30 normals were administered the subtest of the 
O-A battery used for measuring the four source traits of Independence (U.I. 19), 
Evasiveness (U.I. 20), Realism (U.I. 25), and Somindence (U.I. 30). Fifteen of the 
depressives were more specifically diagnosed neurotic depressive with suicidal 
indications, three were diagnosed manic-depressive in a depressed stage, two 
were diagnosed as depressive reaction, two were diagnosed as agitated-hysterical 
depression, and one as schizo-affective type depression. 

RESULTS 

The equivalence of the two covariance matrices for the two respective groups 
was tested prior to conducting a discriminant analysis. The two covariance 
matrices, shown in Table 2, were found to be significantly different, X (10) = 
22.048, p ~(Kendall.& Stuart, 1966, pp. 266-282). An inspection of the covariance 
matrices in Table 2 indicates that the sample variances for the source traits were 
all greater in the depressives than in the normals, especially Evasiveness (U.I. 
20) which was nearly twice as great. None of the corresponding comparisons 
between the two groups, however, were found to be statistically significant when 
Hartley's test was applied (Winer, 1971, p. 207). 

Table 3 shows the correlation matrices for the two groups - which are, of 
course, standardized covariance matrices - for the purpose of meaningful 
comparing the directional differences in covariation among the source traits 
between the two groups. As Table 3 illustrates, only two pairs of source traits were 
significantly correlated in the depressives: Independence (U.I. 19) and Realism 
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Table 1 

PERSONALITY FACTORS HAVING PREVIOUS EVIDENCE 
OF SEPAJlATING DE_PRESSIVES FROM NORMALS 

Magnitude of Director of 
Source Trait Association1 Depressive Association2 Source3 

Ego Assertion (Ul16) s Lower (largely in neurotic 2 4 
and involutional) 

Independence (Ul19) L Lower (less clearly 1234 
in involutional) 

Evasiveness (Ul20) M Higher (less in 123 
involutional) 

Exuberance (Ul21) L Lower (in all depressives) 123 

Mobilization (Ul23) L Lower (in all depressives) 1 2 . 4 

Anxiety (Ul24) s Higher (largely neurotics, 2 
not in involutionals) 

Reality Contact (Ul25) M Lower (scarcely in 1 2 3 
involutionals) 

Asthenia (Ul28) s Higher (in all depressives) 1 2 

Somindence (Ul30) s Higher (except in 3 
involutionals) 

Discouragement (Ul33) s. Higher (but slight 2 
compared to schizophrenics 
with neurotic depressives 

IN NEUROTIC DEPRESSIVES ONLY 

Cortertia (Ul22)' L Lower 1 4 
Responsive Will (Ul29) L Lower (not in psychotic 1 4 

but only in neurotic 
depressives 

1 L = large, M = moderate, and S = slight. The magnitude is assessed both by correlations 
and amount of replication. 

21n certain studies - notably Cattell, Schmidt, and Bjersted (1972) - these factors have 
behaved differently for involutional depressives on the one hand and neurotic and general 
psychotic depressives on the other. This fact is noted when found. 

3The sources as numbered on the right are as follows:_ 

1 Cattell, Schmidt, and Bjersted (1972, p. 59) 
2 Cattell and Schuerger (1978, p. 256) 
3 Cattell, Price, and Patrick (Note 2) 
4 Cattell and Scheier (1961, p .. 67) for neurotic depressives only. Some weight has 

_ also been given to Cattell (1964) and Mahrer (1970). 
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Table 2 

COVARIANCE MATRICES FOR DEPRESSIVES AND NORMALS 

Depressives 

U.1.19 U.1.20 U.I. 25 U.1.30 

U.1.19 18.536 
U.I. 20 -0.064 46.304 
U.I. 25 10.343 -1.431 12.471 
U.I. 30 -3.687 -2.065 -3.333 6.547 

Normals 

U.1 . 19 U.I. 20 U.I. 25 U.1.30 

U.1.19 14.301 
U.I. 20 -10.743 23.678 
U.I. 25 5.443 -2.954 7.492 
U.1.30 -3.939 5.712 -3.654 5.996 

Table 3 

CORRELATION MATRICES FOR DEPRESSIVES AND NORMALS 

U.1.19 
U.I. 20 
U.1. 25 
U.I. 30 

U.1.19 

1.000 
-0 .002 
0.680*** 

-0.335 

U.1.19 

U.I. 19 1.000 
U.I. 20 
U.I. 25 
U.I. 30 

*p .05. 
**p .01. 

***p .001. 

-0.584*** 
0.526** 

-0.425* 

Depressives 

U.I. 20 

1.000 
-0.056 
-0.119 

Normals 

U.I. 20 

1.000 
-0.222 
0.479 

U.I. 25 

1.000 
-0.369* 

U.1.25 

1.000 
-0.545** 

U.1.30 

1.000 

U.1.30 -

1.000 

(U.I. 25) were positively related and Realism (U.I. 25) and Somindence (U.I. 30) 
were negatively related. In the normals, the same two pairs were correlated in the 
same directions, but, in addition, all the other pairs of source traits except one 
were significantly correlated. 
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With the assumption of equivalent covariance matrices necessary for a 
discriminant analysis violated, the discriminant function derived from the 
subsequent discriminant analysis may be considered invalid. The robustness of 
discriminant analysis when the assumption is violated may be great enough, 
however, for the generated discriminant function to be adequately valid. With 
this consideration in mind, the discriminant function is cautiously presented to 
the reader rather than omitted so that he or she may decide upon its worth. 

The obtained discriminant function, which is the best linear combination of 
the source traits for discriminating depressives and normals, was found to have a 
canonical correlation coefficient of .608 and to be highly statistically significant, 
X = 26.296, p ~ .0001. The mean standardized discriminant function score of the 
normals was -.765. Equation 1 below presents the standardized discriminant 
function, scoring high in the direction of depression. 

► ' 

Y = -.740 (U.I 19) + .401 (U.I. 20) - .334 (U.l. 25) + .467 (U.I. 30) (Eq. 1) 

In equation 1 depressives whose mean score was higher on the discriminant 
function, were, as expected, generally lower in Independence (U.I. 19) which 
provided the greatest weight in the equation. They were also higher in both 
Evasiveness (U.I. 20) and Somindence (U.I. 30) as expected. The relation of 
Realism (U .I. 25) to depression was not interpreted,in accordance with cc;mvention 
because its weight (.334) was less than half that of the largest weight in the 
equation and therefore not considered significant, although it is interesting that 
its direction is opposite of that expected. -Table 4 provides the correlation 
coefficients for the combined sample, 

Table4 

CORRELATION MATRIX OF COMBINED GROUPS 

.U.I. 19 
U.I. 20 
U.I. 25 
U.1.30 

*p .05. 
**p .01. 

***p .001. 

U.1.19 

1.000 
-0.384** 
0.650*** 
-0.517*** 

U.I. 20 

1.000 
-0.212 
0.277* . 

U.I. 25 

1.000 
-0.501 *** 

U.I. 30 

1.000 

The overall ability of the four source traits to discriminate depressives and 
normals was analyzed by using the generalized distance function ofMahalanobis 
(1936). The discriminant function could have been used for that purpose by 
calculating each person's score on the discriminant function and then classifying 
each person to the group (depressive or normal) whose mean discriminant score 
was closer. Using the discriminant function for that purpose, however, would 
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again require the assumption of equivalent dispersion matrices of the discrim
inating variables for the two groups. Fortunately, the same purpose can be served 
by using the generalized distance function of Mahalanobis which does not 
require that the dispersion matrices be equal and is a better classification method 
(Tatsuoka, 1971; Tatsuoka, 1974). 

In using the Mahalanobis generalized distance function in classification, the 
profile of each person is projected as a point into a k-dimensional hyperspace 
where the dimensions are the discriminating variables. The generalized distances 
of each person's profile point to the mean profile of each group is then calculated, 
and each person is classified in that group which is closest. The distances are 
generalized in that for each respective group, each distance is based on variables 
that have been standardized and weighted inversely to the degree to which they 
are inter-correlated within each group. 1 [In matrix algebra notation, the formula 

used in the calculations is dig= x' ig(d) Cg-1 x ig(d) where xis a row vector for the 

raw-score profile between the profile for person i and the mean profile of group g 
and where C is the covariance matrix of the source traits within group g.] 

Table 5 shows the overall ability of the four source traits to discriminate 
depressives from normals when the subjects are classified using the generalized 
distance function. The overall percentage of correct classification was 78.68%. 
The means of the two groups standardized for normals and the respective within
group standardized covariance (correlation) matrices necessary for diagnostic 
application are presented in Table 6. 

As 
Psychiatrically 
Classified 

Depressives 

Normals 

Table 5 

CLASSIFICATION OF SUBJECTS BY 
FOUR OBJECTIVE SOURCE TRAITS 

As Scored on O-A 

Depressives Normals Total 

23(74.19) 8(25.81) 31(100.0) 

5(16.67) 25(83.33) 30(100.0) 

NOTE: Percentages are in parentheses. Percentage of correct classifications is 
78.68%. 

DISCUSSION 

The fact that the covariance matrices for the depressives and normals were 
significantly different is in itself useful information. Although the corresponding 
variances for the two groups were not significantly different, variances of the 
source traits obtained in the depressives were consistently larger than th·e 
corresponding variances obtained in the normals, especially Evasiveness (U .I. 
20). Also, considering the off-diagonal elements of the standardized covariance 
matrix (see Table 2), it is most interesting that the source traits were more linearly 
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Table 6 

MEAN PROFILES AND INVERSES OF THE WITHIN-CORRELATION 
MATRICES FOR DEPRESSIVES AND NORMALS 

Depressives 

U.I.19 U.I. 20 U.I. 25 U.I. 30 

U.I. 19 1.892 
. U.I. 20 -0.043 1.027 

U.I. 25 -1.224 0.146 1.963 
U.I. 30 0.176 1.068 -0.652 0.994 

Means (Zo) -1.288 1.068 -0.652 0.994 

Normals 

U.I.19 U.I. 20 U.I. 25 U.I.30 

U.I. 19 2.035 
U.I. 20 1.050 1.844 
U.I. 25 -1.910 -0.543 1.834 
U.I. 30 -0.134 -0.733 0.873 1.771 

Means (ZN) 0.0 0.0 0.0 0.0 

/ , 

dependent in the normal_s as would be expected but were unexpectedly less 
linearly related in the depressives. One would expect, for example, that a person 
who was high in Evasiveness (U.I. 20) would also likely be high in Somindence 
(U .I. 30) but low in Independence (U .I. 19) as was found in the normals. But, such 
an expectation was not substantiated in the depressives: Evasiveness (U.l. 20) 
was not shown to be related to both Somindence (U .I. 30) and Independence (U .I. 
19). This unexpected result should not be too surprising, however, if we consider 
tha~ some combinations of trait scores (profiles) would be expected more frequently 
in a better adjusted population and the traits therefore more inter-correlated 
(Cattell, 1979). Besides expecting depressives to be higher or lower on certain 
traits, one would not expect profiles of depressives to be adaptive and occur more 
frequently because depressives are maladaptive by definition. The fact that the 
traits are less inter-related in depressives may be indicative of possessing less 
integrated personalities. 

The results of the discriminant function, though equivocal because of 
violating the assumption of equivalent covariance matrices for the two groups, 
were consistent with our expectations. As in an earlier report in which each trait 
when considered separately was found to be significantly related to depression 
(Note 2), when considered simultaneously in the discriminant analysis, each trait 
was found to be related to depression with one possible exception. Realism (U .I. 
25) had an obtained relation too small to be confidently accepted. The obtained 
relation was, however, in the opposite direction than expected, thus posing the 
possibility that realism may be positively related to depression when its 
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covariation with other factors is controlled. The depressive might profit from 
taking a somewhat less realistic view of the world! 

The ability of the four source traits collectively to discriminate between 
depression and controls is quite impressive. Only one of the traits was expected to 
be highly related to depression, yet, in conjunction with the other traits, 78.68% of 
the subjects were correctly classified as depressed or normal. One would expect 
that even greater discrimination would be obtained if measures such as Ego 
Assertion(U.1.16), Exuberance(U.I. 21), Mobilization(U.I. 23), Anxiety(U.I. 24), 
and the other traits listed in Table 1 had been used. The ultimate limit of the 
discriminatory power of the objective measures in the O-A battery and hence 
their joint relation to depression may be constrained by little more than the 
accuracy of clinicians in diagnosing depression. Objective source traits, howe,ver, 
should not be used to supplant the diagnostic process but rather to supplement 
and reinforce it. To such an end, the use of the objective source traits as measured 
by the O-A battery is an auspicious development. 

FOOTNOTE 

1The Mahalanobis squared generalized distance for calculating the squared generalized 

distance of any individual profile from the mean of a group is dig 2 = x' ig(d) Cg -l xig(d) 
where x' ig(d) is the difference profile of individual i's raw-score profile a group g's mean 

raw-score profile and where Cg-1 is the inverse of the covariance niatrix of group g. An 

alternative formula is dig(d) Rg-l zig(d) where zig(d) is a difference profile of the 
standardized-score profile of individual i and the standardized-score mean profile of group 

g(the standardization is across all groups) and where Rg-l is the inverse of the correlation 

of the factors within group g. Because factor scores may be calculated exactly or estimated 

closely by different weighting rationales using unit weightings which cause the variances 

and covariances to vary in sizes, the alternative formula based upon standardized 

variables is more practical [i.e., dig 2 = z' ig(d) -l zig( d)]. To assist clinicians and researchers 
in the diagnosis of depression, the mean profile, zg, and inverse of the within-correlation 

matrix, Rg·1, for each group is presented in Table 6. The means have been _based on 

standardized source traits according to normals. Subtracting and multiplying matrices is 

a simple process which can be easily learned by consulting Tatsuoka (1971, pp. 7-20). 
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SEX-ROLE AND NEED CONFIGURATION 

N. Batlis1, A. Small, C. Erdwins, R. Gross 
George Mason University 

ABSTRACT 

This study examined configurations of needs for various sex-role typologies. 
134 undergraduates completed the BSRI and the Adjective Check List. Based 
upon median splits of the Masculine and Feminine scales, subjects were assigned 
to one of four sex-role categories: Androgynous, Masculine, Feminine, and 
Undifferentiated. Within each sex-role category, the t-scores for the 15 need scales 
were factor analyzed using a varimax rotation. In each case, a four-factor 
solution appeared most meaningful. Additionally, coefficients of congruence 
were calculated between factors for each sex-role pair, and a procedure devised to 
test the statistical significance of factor structure similarity between groups. As 
hypothesized, the Androgynous and Undifferentiated individuals were most 
dissimilar whereas the Feminine and Undifferentiated were most similar. The 
results confirm the findings of previous studies that have examined personality 
attributes in isolation. Discussion of the factor structures of the need scales is 
presented. 

INTRODUCTION 

The differentiation of sex-role into typological quadrants based on masculinity 
and femininity as independent and thus complementary and orthogonal dimen
sions (Bern, 1974; Berzins, Welling & Wetter, 1978; Heilbrun, 1976; Spence, 
Helmreich & Stapp, 1975) has led to a vigorous search for the adjustive -
personality dimensions associated with the different typologies. In general, the 
research indicates that androgynous and masculine individuals possess greater 
degrees of adaptability and flexibility, while feminine sex-typed or undif
ferentiated (low~low scorers) individuals are less adaptable when behavior not 
subsumed by their sex-role is necessary. 

More specifically, a balance of masculine and feminine traits has been 
strongly related to psychological health (Cristall & Dean, 1976; Nevill, 1977), 
flexibility in engaging in tasks irrespective of their being masculine or feminine 
(Bern & Lenney, 1976) and self-esteem (Spence et al., 1975). The relationship of 
self-esteem and sex role is equivocal; Spence found sex-typed individuals to 
display intermediate levels of self-esteem, with androgynous persons having the 
highest and undifferentiated the lowest levels, while Bern (1977) reported no 
differences between androgynous and masculine subjects. Recently, Erdwins, 
Small & Gross (1980) also found that masculine and androgynous individuals did 
not differ significantly on a number of measured ·aspects of self-concept, and 
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consistently obtained more positive scores than feminine and undifferentiated 
individuals. While the undifferentiated group clearly differed significantly from 
the androgynous and masculine groups on many variables, they differed only 
once from the feminine group. Also of interest in the Erdwins et al. study was that 
masculine persons reported significantly less anxiety than the other three sex
role groups. While the research is unequivocal concerning masculinity and self
esteem, with consistently strong positive relationships found, it is equivocal 
concerning femininity and self-esteem, with correlations ranging from slightly 
positive to slightly negative (cf. Spence & Helmreich, 1978). Despite this, .the 
research indicates that the undifferentiated group fares the poorest in many 
areas of psychological adjustment (e.g., Baucom & :Brown, 1979; Bern, 1977; 
Cris tall & Dean, 1976; Erdwins et al., 1980; Nevill, 1977; Small, Gross, Erdwins & 
Gesner, 1979b; Spence et al., 1975). 

While it is usually androgyhous persons who are found to have more positive 
psychological attributes, this is not always the case. Jones, Chernovetz & 
Hansson (1978), using measures of neurosis, introversion, helplessness, and 
sexual maturity, among others, found that masculinity was most closely 
associated with their measures of psychological adjustment. Though there are 
some differing findings, there is a remarkable consistency across numerous 
studies. Considering that the median-split procedure limits generalizability and 
that the BSRI is not a factorially "pure" instrument (Gross, Batlis, -small & 
Erdwins, 1979); consistency of results between studies is especially salient. 
Hence, Kelly, Furman & Young (1978) and ~mall, Erdwins & Gross (1979a) 
concluded that due to poor classification agreement a·cross measures that the 

./ 
personality or social characteristics related to a particular sex-role may be limited 
in its validity to the scale for which the relationship is found. 

This study took a slightly different focus than · many of the above studies. 
Whereas quantitative measures of psychological attributes are important, in this 
study the investigators were interested in examining the configuration of needs 
by sex-role, this method allowing a closer examination of the personality makeup 
between sex-role types. Since androgynous and undifferentiated individuals 
have, consistently been found to differ from each other on a wide variety of 
measures, it was hypothesized that these two types would be most dissimilar in 
their configuration of needs. Also, because the feminine and undifferentiated 
groups usually do not differ from each other in these same studies, it was expected 
that these two groups would show a close congruency in the configuration of 
needs. 

METHOD 

SUBJECTS AND PROCEDURE 

The subjects were 52 males and 84 females, with a mean age of 21.4 years, 
enrolled in undergraduate coures at a state university. All subjects were given the 
Bern Sex-Role Inventory (BSRI; Bern, 1974) and the Adjective Check List (ACL; 
Gough & Heilbrun, 1965), which consists of300 adjectives. Standard instructions 
were utilized for both measures. 
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Medians for the masculine and feminine scales of the BSRI were derived for 
males and females separately; subjects were assigned to one of four sex-role 
categories based upon these median splits. Male subjects whose scores fell at or 
above the median on the Masculine (Mdn = 5_.30) and Feminine (Mdn = 4.64) scales 
were classified as Androgynous, those with scores above the Masculine but below 
the Feminine scale median were classified as Masculine, those above the 
Feminine but below the Masculine median were classified as Feminine, and those 
scoring below the median on both scales were classified Undifferentiated. The 
same procedure was followed for female subjects, using a Masculine scale median 
of 4.70 and a Feminine scale median of 4.95. Male and female subjects were 
combined for all further analyses. The number of subjects within each category 
were: Androgynous, n = 40; Masculine, n = 33; Feminine, n = 31; Undifferentiated, 
n=30. 

RESULTS AND DISCUSSION 

For each of the four sex-role categories, ACLT-scores for the 15 different need 
scales were factor-analyzed with R2s entered as initial estimates of communality 
and using a varimax rotation. In each case, a four-factor solution appeared most 
meaningful with percentages of common variance accounted for being 97 .56% for 
the Androgynous group, 93. 77% for the Masculine group, 92.88% for the Feminine 
group, and 93.18% for the Undifferentiated group. Variables were considered 
definers of a factor if they loaded highest on that factor with a loading of .40 or 
greater. Factor loadings of the need scales for each sex-role group are presented in 
Tables 1 through 4. 

Table 1 

FACTOR LOADINGS OF ACL NEED-SCALES 
FOR ANDROGYNOUS SEX-ROLE GROUP1 

Factor 

Need-scale I II III 

Achievement .81 .30 .24 
Dominance .62 .44 .37 
Endurance .96 .04 .15 
Order .94 .05 .05 
Intraception .76 -.02 .31 
Nurturance .74 -.18 .62 
Affiliation .57 .07 .66 
Heterosexuality .37 .29 .78 
Exhibition .15 .68 .53 
Autonomy .08 .87 .21 
Aggression .11 .94 .07 
Change .14 .47 .75 
Succorance -.56 -.03 -.30 
Abasement .01 -.35 -.11 
Deference .23 -.69 -.09 

1 Bold type indicates defining variables·. 
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IV 

-.24 
-.47 
-.09 
.10 
.06 

-.09 
-.24 
-.14 
-.30 
-.23 
-.01 
-.09 
.63 
;93 
.55 
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Table 2 

FACTOR LOADINGS OF ACL NEED-SCALES 
FOR MASCULINE SEX-ROLE GROUP1 

Factor 

Need-scale I II III 

Achievement .15 .89 -.02 
Dominance .53 .72 .09 
Endurance -.15 .87 -.01 
Order -.26 .91 -.12 
Intraception -.52 .22 .61 
Nurturance -.35 .02 .88 
Affiliation -.13 .07 .84 
Heterosexuality .11 -.05 .74 
Exhibition .83 -.10 .24 
Autonomy .74 .03 -.49 
Aggression .68 -.05 -.63 
Change .04 -.12 .20 
Succorance -.18 -.58 -.19 
Abasement -.82 ,-.33 .17 
Deference -.81 -.05 .36 

1 Bold type indicates defining variables . 
./ 

Table 3 

FACTOR LOADINGS OF ACL NEED-SCALES 
FOR FEMININE SEX-ROLE GROUP1 

Factor 

Need-scale I II III 

Achievement .23 .78 .29 
Dominance .58 .66 .17 
Endurance .19 .90 .23 
Order -.06 .95 .07 
Intraception .08 .68 .50 
Nurturance -.04 .43 .78 
Affiliation .09 .38 .59 
Heterosexuality .08 .25 .05 
Exhibition .70 .09 -.17 
Autonomy .88 -.01 -.27 
Aggression .40 ~.17 -.76 
Change .51 .02 .08 
Succorance -.66 -.43 -.45 
Abasement -.87 -.33 -.18 
Deference -.91 . -.03 .29 

1 Bold type indicates defining variables. 

56 

IV 

.16 

.01 
-.14 
-.13 
.07 
.12 
.18 

-.00 
.03 
.07 

-.05 
.98 
.06 
.05 

-.07 

IV 

.37 

.35 

.23 

.06 

.11 

.35 

.50 

.57 

.53 
-.02 
.32 
.11 
.16 

-.15 
-.02 



Need-scale 

Achievement 
Dominance 
Endurance · 
Order 
Intraception 
Nurturance 
Affiliation 

. NEED CONFIGURATION 

Table4 

FACTOR LOADINGS OF ACL NEED-SCALES 
FOR UNDIFFERENTIATED SEX-ROLE GROUP1 

Factor 

I II III 

.52 .40 .61 
.82 .24 .43 
-.01 .39 .86 
-.09 .05 .78 
-.13 .70 .30 
-.17 .93 .18 
.04 .90 .13 

Heterosexuality .31 .33 -.17 
Exhibition .83 -.03 -.08 
Autonomy .85 -.30 -.13 
Aggression .57 -.79 -.12 
Change .66 -.04 -.15 
Succorance -.29 -.74 -.13 
Abasement -.88 -.26 -.16 
Deference -.86 .30 .09 

1 Bold type indicates defining variables. 

IV 

.16 

.18 
. -.26 
-.05 
.36 
.15 
.21 
.69 
.31 
.09 
.07 
.57 
.23 
.13 

-.06 

Coefficients of congruence (Harman, 1967) were computed for each possible 
pair of factors within each possible two-group combination (See Tables 5 through 
10). Although no tests of statitical significance are appropriate for these 
coefficients, they did facilitate the "matching" of factm for pairs of sex-role 
groups. 

Table 5 

COEFFICIENTS OF CONGRUENCE (rC) FOR FACTORS . 
OBTAINED FOR THE ANDROGYNQUS AND 
UNDIFFERENTIATED SEX-ROLE GROUPS1 

Undifferentiated Factors 

Androgynous Factors I II III 

I .22 .70 .84 
II .92 .25 .01 
III .54 .58 .20 
IV .80 .34 .22 

IV 

.30 

.44 
.78 
.11 

1 Bold type indicates factor · matches for the purpose of analyzing differences 
between respective factor loadings. 
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Table 6 
COEFFICIENTS OF CONGRUENCE (rc) FOR 

FACTORS OBTAINED FOR THE ANDROGYNOUS 
AND MASCULINE SEX-ROLE GROUPS1 

Masculine Factors 

Androgynous Factors I II III 

I .10 .82 .43 
II .85 .20 .28 
III . 22 .27 . .67 
IV .71 .45 .05 

IV 

.09 

.30 

.56 
.11 

1 Bold type indicates factor matches for the purpose of analyzing differences 
between respective factor loadings. 

Table 7 
COEFFICIENTS OF CONGRUENCE (rc) FOR 

FACTORSOBTAINEDFORTHEANDROGYNOUS 
AND FEMININE SEX-ROLE GROUPS1 

Feminine Factors 

Androgynous Factors I ' II III 
./ 

I .27 .96 .63 
II .85 .18 .40 
III .52 .53 .48 
IV .87 .43 .24 

IV 

.62 

.52 
.81 
.41 

1 Bold type indicates factor matches for the purpose of analyzing differences 
between respective factor loadings. 

Table 8 
COEFFICIENTS OF CONGRUENCE (rc) FOR 

FACTORS OBTAINED FOR THE MASCULINE 
AND UNDIFFERENTIATED SEX-ROLE GROUPS1 

Undifferentiated Factors 

Masculine Factors I II III 

I .89 .35 .15 
II .31 .45 .93 
III .18 .84 .14 
IV .35 .10 .15 

IV 

.13 

.09 

.53 
.63 

1 Bold type indicates factor matches for the purpose of analyzing differences 
between respective factor loadings. 
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Table 9 

COEFFICIENTS OF CONGRUENCE (rc) FOR 
FACTORS OBTAINED FOR THE MASCULINE 

AND FEMININE SEX-ROLE GROUPS 1 

Feminine Factors 

Masculine Factors I II III 

I .85 .03 .45 
II .36 .93 .40 
III .15 .38 .80 
IV .30 .01 .65 

IV 

.11 

.34 

.51 
.21 

1 Bold type indicates factor matches for the purpose of analyzing differences 
between respective factor loadings. 

Table 10 

COEFFICIENTS OF CONGRUENCE (rC) FOR 
FACTORS OBTAINED FOR THE FEMININE 

AND UNDIFFERENTIATED SEX-ROLE GROUPS 1 

Undifferentiated Factors 

Feminine Factors I II III 

I .95 .06 .12 
II .27 .67 .91 
III .17 .97 .48 
IV .52 .42 .33 

IV 

.26 

.30 

.13 
.66 

1 Bold type indicates factor matches for the purpose of analyzing differences 
between respective factor loadings. 

FACTOR INTERPRETATIONS FOR THE ANDROGYNOUS GROUP 

Factor I appears to represent a dimension of"Sensitivity and Purposiveness," 
_and accounts for 36.32% of the common variance. The defining variables for this 
dimension include Achievement, Dominance, Endurance, Order, Intraception, 
and N urturance. Individuals high on this dimension would seem to be resourceful 
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and goal-centered, yet alert to and considerate of others' needs and qualities. 
Ambition tempered with empathy is another way to characterize high-scores on 
Factor I. 

Factor II, accounting for 24.98% of the common variance, could best be termed 
"Assertive Individualism" since high scores on the positive defining variables 
(Exhibition, Autonomy, and Aggression) combined with low scores on the 
negative definer (Deference) reveal forceful independence in the service of one's 
objectives. An individual who obtained a high score on this dimension would 
probably tend to be strong-willed, competitive, and desirous of a dominant role in 
his/her relationships. 

"Spontaneous Affection" is the label chosen to represent Factor III, which 
accounts for 20.49% of the common variance. Defining variables include: 
Affiliation, Heterosexuality, and Change. High scorers tend to be warm, 
expressive, and to derive satisfaction from initiating numerous relationships. 

Factor IV, accounting for 15. 77% of the common variance, is defined by only 
two need-scales, Abasement and Succorance. This has been labeled an 
"Inferiority" dimension in that high scorers gravitate toward self-criticism and 
emotional immaturity. Low scorers, on the other hand, could be described as 
self-confident and less dependent on sympathetic support 

FACTOR INTERPRETATIONS FOR THE MASCULINE GROUP 

Factor I represents the same "Asse:rtive Inoividualism" as Factor II for the 
Andr6gynous group; the coefficient of congruence for these two factors was .85, 
the highest coefficient for any pair of factors across the Androgynous/Masculine 
groups. Accounting for 30.97% of the common variance, Factor I includes all the 
definers of Factor II for the Androgynous group plus Abasement (negative 
loading). The inclusion of Abasement would seem to underscore the self-confident 
attitude of someone scoring high on this dimension. 

Accounting for 27.35% of the common variance, Factor II is quite similar to 
"Sensitivity and Purposiveness" (Factor I) ir'.t the Androgynous group (rC= .82). 

Intraception and N urturance did not emerge as defining variables, however; 
given the absence of an interpersonal sensitivity aspect, this dimension was 
consequently labeled "Self-reliant Goal-directedness.'' 

Factor III (26.74% of the common variance) is clearly an "E"mpathy" 
dimension; defining variables inclulde Nurturance, Affiliation, Heterosexuality, . 
and Intraception. High-scorers appear to be individuals who are alert to the 
feelings/ qualities of others and who purposefully seek out meaningful relation
ships characterized by emotional sharing. 

The last factor ac<;ounted for only 8.68% of the common variance and was 
defined by only one need-scale, Change. Only in the Masculine group did a 
distinct "Change" dimension emerge. For members of this sex-role category, the 
need to seek new experiences is an important drive per se and is not necessarily 
tied to interpersonal or achievement needs. 
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FACTOR INTERPRETATION FOR THE FEMI.NINE GROUP 

Factor I, accounting for the greatest percentage of common variance2 among 
the four (32.37%), was labeled "Independence vs. Submissiveness." Of the six 
defining variables, Autonomy, Exhibition, and Change represent a self-assured 
venturesomeness; the remaining definers (Deference, Abasement, and Succo
rance, negative loadings) are indicative of a dependence bred of perceived 
inferiority. It is interesting to note that in the Androgynous group, independence 
(Factor II) and inferiority (Factor IV) emerged as uncorrelated dimensions; thus 
it would be possible for Androgynous individuals to express themselves in an 
assertive, independent manner while maintaining serious doubts as to their true 
worth and ability to function without extensive emotional support. Within the 
Feminine group, however, a bipolarity exists such that expressions of individual
istic outgoingness contraindicate expressions of ti11_1idity and vice-versa. 

The second factor accounted for 30.53% of the common variance; since it is 
almost identical to Factor I in the Androgynous group, it was given the same 
label of "Sensitivity and Purposiveness." The coefficient of congruence between 
Factors II and I for the Feminine and Androgynous groups respectively was .85. 
N urturance did not serve as a definer for Feminine Factor II, however, indicating 
that this need dimension is less characterized by sentiment and benevolence than 
is Androgynous Factor I. 

Factor III represents an "Affection" dimension for the Feminine group; it 
accounts for 18.59% of the common variance and is defined by N urturance, 
Affiliation, and Aggression (negative loading). In both the Androgynous and 
Masculine groups, Aggression loaded highest on an "Assertive Individualism" 
dimension; i.e., the socially more positive aspects of the Aggression need-scale are 
predominant. For the Feminine sex-role group, the opposite of Aggression 
appears to be socially positive (forgiving, tolerant, etc.) while Aggression per se is 
perceived as socially undesirable. Thus, a bipolarity similar to that in Factor I 
exists: high scorers tend to be caring, tolerant, and friendly, while low-scorers are 
hostile, arrogant, and disruptive. 

The last factor accounted for 11 .39% of the common variance and was defined 
by only one need-scale, Heterosexuality. It should be noted that in the 
Androgynous and Masculine groups, this need-scale loaded on the same factor as 
Affiliation, while in the Feminine group, it appears to represent a "Compart
mentalized Sexuality." 

FACTOR INTERPRETATIONS FOR THE UNDIFFERENTIATED GROUP 

Factor I accounts for 36.48% of the common variance and appears quite 
similar to the "Independence vs. Submissiveness" dimension within the Feminine 
group (rC = .95). Four of the six defining variables represent self-confident 
assertiveness (Dominance, Exhibition, Autonomy, and Change) while . the 
remaining two (Abasement and Deference, negative loadings) are indicative of 
self-deprecation and withdrawal. 
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The second factor, accounting foi 30.53% of the common variance, was labeled 
"Mature Empathy." Defining variables with positive loadings included 
N urturance, Affiliation, and Intraception; those loading negatively were Aggres
sion and Succorance. This dimension is most similar to the" Affection" factor for 
the Feminine group (rC = .91); however, the inclusion of Intraception places 
greater emphasis on understanding instead of ''gut-level'' supportiveness. 

Factor III represents a "Purposiveness" dimension for the Undifferentiated 
group; it accounts for 16.44% of the common variance and is defined by 
Endurance, Order, and Achievement. High scorers on this factor would tend to 
evidence a methodical persistence in the attainment of personal objectives. The 
similarity to Factor II in the Masculine category should be noted (rC = .93); 
however, the self-reliant/independent aspects of goal pursuit are decidedly less 
important. Hence, a high-scorer on Masculine Factor II tends to be a self-reliant 
go-getter, while a high-scorer on Undifferentiated Factor III tends to be just a 
go-getter. 

The last factor was defined by only the Heterosexuality variable and accounts 
for 9.72% of the common variance. As in the Feminine group, this dimension 
appears to represent "Compartmentalized Sexuality." 

ANALYSIS OF SIMILARITY OF FACTOR 
STRUCTURES FOR SEX-ROLE GROUPS 

No established technique exists for determining the statistical significance of 
facto!'.,""structure similarity between groups. In an effort to provide some such 
measure, the following procedure was devised: 

1. For each two-group combination, z-tests were performed for each pair of 
loadings on matching factors. Since loadings in the factor-structure matrix may 
be interpreted as correlations between variables and factors (Mulaik, 1972), it is 
possible to convert loadings to Fisher z' coefficients and test for significant 
differences. 

2. The ratio of statistically significant differences to possible differences (60 
for ea.ch intergroup comparison) was computed. The greater this ratio, the most 
dissimilar would be the factor structures of the two groups under consideration. 

3. The ratio of each pair of groups was tested against that of every other pair to 
ascertain whether significant differences in dissimilarity existed (z-tested for 
differences in proport10ns, Bruning& Kintz, 1968). Results of these tests between 
ratios are presented in Table 11. 

As anticipated, the Feminine and Undifferentiated groups were quite similar · 
in terms of the ACL need-scale factor structures. In both groups, a factor emerged 
on which Autonomy, Exhibition, and Changed loaded positively and Deference 
and Abasement loaded negatively. It might be hypothesized that for individuals 
in these sex-role classifications, there exists a tendency to be either assertive and 
independent or self-deprecating and yielding. For subjects classified as 
Androgynous, however, it w~uld be possible to score high on an Inferiority 
dimension (Factor IV), yet still manifest assertiveness and poise in dealing with 
others (Factor II). It might further be hypothesized that the capacity to deal 
simultaneously with these two seemingly contradictory facets of one's 
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Table 11 

TESTS OF DIFFERENCES BETWEEN PROPORTIONS 
(OF SIGNIFICANT DIFFERENCES1 ON RESPECTIVE 

FACTOR LOADINGS) FOR SEX-ROLE PAIRS 

z's for Differences Between Proportions 

Sex-role Pair 

Androgynous/ Undifferentiated 

Androgynous/Masculine 
Androgynous/ Feminine 

Masculine/ Undifferentiated 
Masculine/ Feminine 
Feminine/Undifferentiated 

* p < .05 

** p < .01 

Proportion of 
Significant 

Differences 

.33 

.27 

.21 

.13 

.15 

.07 

AI U 

1.13 
2.03* 

3.78** 

3.40** 

5.44** 

AI M A I F MI U MI F 

0.91 

2.62** 1.71 
2.44* 1.34 0.37 
4.37** 3.45** 1.72 2.08* 

personality is a key to the adaptability and psychological health associated with 
a balance of masculine and feminine traits (Bern & Lenney, 1976; Cris tall & Dean, 
1976; Nevill, 1977). 

One striking similarity between the Feminine and Undifferentiated groups 
was the emergence of a dimension of Compartmentalized Sexuality; for subjects 
falling into either of these sex-role categories, the need to " seek the company of 
and derive emotional satisfaction from interactions with opposite-sexed peers 
(Gough & Heilbrun, 1965, p.10)" remains relatively isolated from a more general 
affiliative need. In this respect, Androgynous and Masculine men and women are 
very much alike, with the need for opposite-sexed interactions being only part of 
an overall interpersonal adaptability. 

In terms o'f the ratio of significant to possible differences between loadings, 
the Androgynous/Undifferentiated pair proved significantly more dissimilar 
than any other except the Androgynous/Masculine pair where no statistically 
significant difference was obtained. The Androgynous/Masculine pair, in turn, 
appeared significantly more dissimilar than three of the others (Masculine/ 
Undifferentiated, Masculine/Feminine, and Feminine/Undifferentiated). The 
Androgynous/Feminine pair proved significantly more dissimilar than only the 
Feminine/Undifferentiated comparison. 

Again in terms of significant to possible factor-loading differences, · the 
Feminine/Undifferentiated comparison achieved a significantly lower dis
similarity index than four of the other five sex-role group comparisons. Put 
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ano_ther way, the Feminine/Undifferentiated pair could be interpreted as the 
most similar two-group combination and the Androgynous/Undifferentiated 
pair as the most dissimilar. 

Again, as expected, the study found that the Androgynous and U ndif
ferentiated individuals showed a clustering of traits that among all of the 
comparisons of s~x-role typologies, was most dissimilar. While there are some 
exceptions, a consistent finding in the literature is that this group is clearly 
different from the Androgynous group on a number of adjustive dimensions 
(Baucom & Brown, 1979; Bern, 1977; Cristall & Dean, 1976; Erdwins et al., 1979; 
Nevill, 1979; Small et al., 1979; Spence et al, 1975). While much of the research into 
the characteristics of the sex-role typologies has revolved around an examination 
of personality attributes, this study involved the examination of a personality 
trait clusters, a method which encompasses, builds upon and confirms the other 
approach. 

• • 

FOOTNOTES 

1 Reprint request to this author: Department of Psychology, George Mason University, 4400 
University Drive, Fairfax, Virginia 22030. 

2 All variance percentages cited refer to the rotated solution. 

REFERENCES. - ' 

/ . 
Baucom, D. -& Brown, P. Influence of sex roles on the development of learned 

helplessness. Journal of Consulting & Clinical Psychology, 1979, 47, 
928-936. 

Bern, S. The measurement of psychological androgyny. Journal of Consulting & 
Clinical Psychology, 1974, 42, 155-162. 

Bern, S. On the utility of alternative procedures for assessing psychological 
androgyny. Journal of Consulting & Clinical Psychology, 1977, 45, 196-205. 

Be~, S. & Lemi'ey, E. Sex typing and the avoidance of cross-sex behavior. Journal 
of Personality and Social Psychology, 1976, 33, 48-54. 

Berzins, J ., Welling, M., & Wetter, R. A new measure of psychological androgyny 
based on the Personality Research Form. Journal of Consulting & Clinical 
Psychology, 1978, 46, 126-138. 

Bruning, J. & Kintz, B. L. Computational handbook of statistics. Glenview, Ill.: 
Scott, Foresman, 1968. 

Cristall, L. & Dean, R. Relationship of sex-role stereotype and self-actualization. 
Psychological Reports, 1976, 39, 842. 

Erdwins, C., Small, A., & Gross, R. The relationship of sex roles to self-concept. 
Journal of Clinical Psychology, 1980, 36, 111-115. 

Gough, H. & Heilbrun, A., Jr. The Adjective Check List Manual, Palo Alto, Calif.: 
Consulting Psychologis.ts Press, Inc., 1965. 

Gross, R., Batlis, N., Small, A., & Erdwins, C. Factor structure of the Bern 
Sex-Role Inventory and the Personal Attributes Questionnaire. Journal of 
Consulting & Clinical Psychology, 1979, 47, 1122-1124. 

64 



NEED CONFIGURATION 

Harman, H. H. Modern factor analysis. (2nd ed.) Chicago: University of Chicago 
Press, 1967. 

Heilbrun, A. Measurement of masculine and feminine sex role identities as 
independent dimensions. Journal of Consulting & Clinical Psychology 
1975, 44, 183-190. 

Jones, W ., Chernovetz, M. & Hansson, R. The enigma of androgyny: Differential 
implications for males and females. journal of Consulting & Clinical 
Psychology, 1978, 46, 298-313. 

Kelly, J. & Furman, W., & Young, V. Problems associated with the typological 
measurement of sex roles and androgyny. Journal of Consulting & Clinical 
Psychology, 1978, 46, 1574-1576. 

Mulaik, S.A. The foundations of factor analysis. New York: McGraw-Hill, 1972. 
Nevill, D. Sex roles and personality correlates. Human Relations, 1977, 30, 

751-759. 
Small, A., Erdwins, C., & Gross, R. A comparison of the Bern Sex Role Inventory 

and the Heilbrun Masculinity and Feminity Scale. Journal of Personality 
Assessment, 1979, 43, 393-395. 1979 

Small, A., Gross, R., Erdwins, C., & Gessner, T. Social attitude correlates of sex 
role. Journal of Psychology, 1979, 101 , 115-121. 1979 

Spence, J., Helmreich, R., & Stapp, J. Ratings of self and peers on sex role 
attributes and their relation to self-esteem and conceptions of masculinity 
and femininity. Journal of Personality and Social Psychology, 1975, 32, 
29-39. 

Spence, J. & Helmreich, R. Masculinity & femininity: Their psychological 
dimensions, correlates & antecedents. Austin, Texas: University of Texas 
Press, 1978. 

65 



Multivariate Experimental Clinical Research, Volume 5, No. 2, 1981, 67-72 

DIMENSIONS OF THE COMMUNITY -ORIENTED 
PROGRAMS ENVIRONMENT SCALE (COPES): 
A HYPOTHESIS-TESTING FACTOR ANALYSIS 

Steven A. Schwartz 
Abraxas Foundation, Inc., Pittsburgh, PA 

ABSTRACT 

In presenting his Community-Oriented Programs Environment Scale 
(COPES), Moos (1972) has suggested that the ten scales in the inventory may be 
conceptualized as measuring three broad dimensions; i.e., Relationship, Treat
ment Program, and Administrative Structure. To test this hypothesis, the scale 
intercorrelations for members and staff which Moos provided as normative data 
were separately analyzed using a Procrustes procedure. Coefficients of con
gruence between the hypothesized and Procrustes factors m both solutions were 
non-significant, and simple structure was poorly defined. Since no empirical 
support for the Moos dimensions was obtained, an alternative principal axes 
solution is offered. -

INTRODUCTION 

In recent years, the growing emphasis on accountability to external agencies 
and a desire for improved quality of service have led many treatment facilities to 
attempt program evaluation for the first time. Typical evaluation, however, is 
accompanied by costs in time, manpower, and money which many programs are 
either unable or unwilling to bear. Thus, there has been a concerted effort by 
researchers to develop relatively simple, inexpensive means of performing 
evaluation or needs assessment. 

In the last several years, one particular evaluation/needs assessment instru
ment has enjoyed widespread acceptance by the treatment community. This 
instrument, the Community-Oriented Programs Environment Scale (COPES), 
was developed by Moos (Note 1) to assess ten aspects of the treatment 

· environment. The COPES is a 102-item, true-false inventory designed to measure 
environmental press, and was patterned closely after Moos' Wa rd Atmosphere 
Scale (Note 2). 

To clarify the interrelationships among the ten scales, Moos (1972) has 
suggested that three broad dimensions exist in the inventory; i.e., (a) Relationship, 
(b) Treatment Program, and ( c) Administrative Structure or System Maintenance 
dimension. The relationship dimension is composed of the Involvement, Support, 
and Spontaneity scales; treatment program of the Autonomy, Practical Orienta
tion, Personal Problem Orientation, and Anger and Aggression scales; and the 
administrative structure dimension of the Order and Organization, Program 
Clarity, and Staff Control scales. 1 This conceptualization of the scales as 

67 



MULTIVARIATE EXPERIMENT AL CLINICAL RESEARCH 

clustering together in broader, meaningful dimensions immediately suggests the 
applicability of factor analysis. The purpose of the present paper is to determine 
whether available data supports Moos' hypothesized dimensions. 

METHOD 

Normative data for the COPES was obtained by Moos for 54 programs. These 
included clients and staff of 32 programs, and clients only in the remaining 22 
programs. Types of treatment facilities tested included rehabilitation workshops, 
partial hospitalization programs, halfway houses, and day care centers. Sample 
sizes for clients and staff were 373 and 203, respectively. 

Using published data as a basis for the analyses (Moos, 1972; Note 1), client 
and staff scale intercorrelation matrices were separately analyzed using a 
Procrustes procedure from the User Oriented Factor Analytic Package (Burdsal, 
Note 3). 2 The same three-factor.target matrix of 1.00 and 0.00 loadings was used 
for the two groups. The target, therefore, represented ideal simple structure. 

RESULTS 

The Procrustes factor patterns for mem hers (clients) and staff are presented in 
Tables la and lb, respectively. The coefficient of congruence(cf. Gorsuch, 1974, p. 
253) beneath each factor serves as a measure of the similarity between the 
Procrustes factor and its intended target factor. · 

In general, the two solutions reflect rather poor fits to the Moos dimensions 
and inadequate simple structure. In.several instances, for example, scales loaded 
higher on non-intended factors t~an on intended ones. In addition, although 
acceptable fo.r members, correlations among the staff Procrustes factors were 
quite high; ranging from 0.52 to 0.75. 

Table la 

PROCRUSTES SOLUTION FOR MEMBERS 

Scal~s Factor 1 Factor 2 Factor 3 

Involvement 1.11 0.39 0.66 
Support 1.14 0.39 0.35 
Spontaneity 0.97 0.68 -0.10 
Autonomy 0.58 0.35 -0.30 
Practical Orientation 0.80 0.35 0.40 
Personal Problem 0.81 0.81 -0.01 
Anger & Aggression 0.25 1.15 -0.32 
Order & Organization 0.69 -0.34 0.76 
Program Clarity 0.83 0.18 0.23 
Staff Control -0.05 -0.06 0.55 

Coef. of Congruence 0.738 0.750 0.653 
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Table lb 

PROCRUSTES SOLUTION FOR STAFF 

Scales Factor 1 Factor 2 Factor 3 

Involvement 0.80 0.50 0.28 
Support 0.85 0.18 0.15 
Spontaneity 0.69 0.42 0.06 
Autonomy 0.41 0.36 -0.37 
Practical Orientation 0.58 0.25 0.22 
Personal Problem 0.63 0.82 -0.08 
Anger & Aggression 0.05 0.76 -0.12 
Order & Organization 0.42 -0.39 0.62 
Program Clarity 0.64 0.04 0.33 
Staff Control -0.14 -0.10 0.60 

Coef. of Congruence 0.739 0.763 0.830 

A recent article by Korth (1978) concerning the distribution characteristics of 
chance congruence coefficients listed a critical value (.05 level) of0.9263 for the 10 
variable, 4 factor case.Using 0.90 as a rough approximation for the 10 variable, 3 
factor case, only one match (staff factor 3) approached significance. Thus, Moos' 
hypothesized dimensions were not confirmed. 

Since the intended dimensions of the COPES were not substantiated by the 
data, a new factor analytic solution was sought. Various tests for the number of 
factors suggested two to four as being possible. Kaiser's "Little Jiffy" (1970) after 
rounding, however, suggested three factors for both client and staff solutions. 

A principal axes factor analysis followed by V arimax i:otation wF~s performed, 
and the three-factor solution for each data set was examined. Sin ce the two 
solutions were quite similar and generally interpretable, they are p i. ~sented here 
as an alternative answer to the "dimensions of the COPES" issue. 

Coefficients of congruence were calculated between appropriate staff and 
client factor pairs. Salient loadings and coefficients of congruence for the two 
solutions are presented in Table 2. Each three-factor solution accounted for61 % of 
the total variance.Variance attributable to the three factors of the staff solution 
was 29.3, 22.0, and 9.8%, respectively. In the client solution, variance accounted 
for was 31.7, 17.0, and 12.6%. 

DISCUSSION 

TENTATIVE FACTOR INTERPRETATIONS 

Factor 1 is obviously a general factor since seven of the ten scales have salient 
loadings. This factor was very similar to the first principal component identified · 
by Alden (1978) in an examination of the Ward Atmosphere Scale. It should be 

69 



MULTIVARIATE EXPERIMENTAL CLINICAL RESEARCH 

noted that all the scales which load Factor 1 (with the possible exception of 
Personal Problem Orientation) may be thought to be socially desirable in a 
majority of treatment programs. There is little question, for example, that 
heightened involvement in program activities and the existence of a strong 
support network are positive goals for most treatment organizations. 

Table 2 

PRINCIPAL AXES FACTOR MATRICES 
FOR MOOS STAFF AND CLIENTS 

Scales Factor 1 Factor 2 Factor 3 h2 

Involvement .61 (.75) .41 (.56) 
Support .66 (.70) .53 (.58) 
Spontaneity .52 (.43) -- (.47) .35 (.4 7) 
Autonomy .54 (.54) .43 (.34) 
Practical Orientation .45 (.51) .21 (.27) 
Personal Problem .44 (.33) .57 (.43) .33 ( -- ) .63 (.33) 
Anger & Aggression .75 (.86) .57 (.77) 
Order & Organization .39 (.66) -.61 (-.43) . -.40 ( -- ) .68 (.63) 
Program Clarity .52 (.5?) .33 (.37) 
Sta!f Control -.66 (-.53) .45 (.30) 

Coef. of Congruence .964 .935 .851 

All loadings have been rounded to two decimal places; loadings less than .30 
(absolute value) have been omitted; client loadings are enclosed in parentheses; 
dashes(--) in a given pair ofloadings indicate a non-salient loading. 

This interpretation is further supported by an examination of the three 
variables which did not load the factor; those being Autonomy, Anger and 
Aggression, and Staff Control. Each one of the three may suggest a different 
socially positive pole depending upon the type of treatment philosophy a program 
has. Thus, this factor is tentatively titled program desirability. 

Factor 2 shall be labeled treatment philosophy. A program scoring high on 
this factor might be described as having an emphasis on client emotional 
expression and little concern for the orderliness of the program. A client's 
understanding of his own emotional processes and the free expression of these 
emotions is felt to be a primary program goal. In such a program, the physical 
state of the facility may be considered of little importance. The reflection of this 
factor suggests a program which may have greater emphasis upon client 
maintenance than emotional treatment per se. 
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Although Factor 3 has slightly different loadings for staff and clients, the two 
primary loadings for both groups are Autonomy and low Staff Control. Taken 
together, they may best be represented as self-determination versus control by 
others. It is conceivable that this factor is also related to treatment philosophy, in 
that a token economy system, for example, may stress staff control and de
emphasize independence or autonomy. Rotter's (1966) concept of internal
external locus of control also comes to mind. 

GENERAL COMMENTS 

Although obtained from independent factorings and analytic orthogonal 
rotation, the match between the two solutions (as evidenced by the coefficients of 
congruence) was quite good. Therefore, there is evidence of structure in the two 
data sets; that is, the obtained factor solutions cannot be relegated to the status of 
simply random groupings or clusters of scales. That the three-factor solutions 
were not easily interpretable suggests that perhaps an alternative rotational 
resolution of the data may be possible. This will become clearer as more data and 
analyses are made available. The most c-ritical point, howevert is that the 
Procrustes solutions offered no empirical support for Moos' (1972) hypothesized 
dimensions. As such, although logically appealing, it seems inadvisable to 
continue to use the broader Moos dimensions as an aid to interpreting COPES 
results. 

FOOTNOTES 

Reprint requests should be addressed to the author at the Abraxas Foundation, 307 Fourth 
Avenue, Suite 1550, Pittsburgh, PA 15222. 
1 A complete description of the individual scales is available from several sources; e.g., 

Moos, 1972; Moos & Otto, 1972; Moos, Note 1. 
2 Special thanks to Dr. Charles Burdsal, of Wichita State University, fo-... enerating the 

Procrustes solutions. 
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BRIDGES THE GAP BETWEEN 
CORRELATION COEFFICIENT AND CLIENT 

GENERAL EXPECTANCY TABLES 

J.M. Schyerger, P. Emerson 
Cleveland State University 

ABSTRACT 

Readers are reminded of a "universal expectancy table" developed by 
Schrader from properties of the bivariate normal distribution. The authors point 
out some practical utilities of this table in training clinical practitioners -
specifically, in developing probability statements about criteria given degree of 
relationship and place on predictor. Also presented is a modification ofSchrader's 
table based on five levels of z rather than on three levels of precentile rank. 

HISTORY 

Numerous tables have been developed over the years to provide practitioners 
with ready-made description of the relations between variables, given certain 
conditions. We are thinking of such productions as the tables of the bivariate 
normal distribution function by R. A. Fisher (National Bureau of Standards, 
1959), the Taylor-Russell tables (Taylor and Russell, 1939), and more recently, a 
"universal expectancy table" developed by Schrader (1965). 

It is the latter that is a point-of-departure for the present article. Schrader 
presents several model expectancy tables and certain issues, advantages and 
disadvantages which accompany them. The one of particular interest here, with 
which the authors have had considerable experience, both pedagogical and 
practical, translates position on a predictor into chances of being at certain levels 
on a criterion for nine levels of correlation between predictor and criterion. Figure 
1 presents, an illustration of this approach, the details ofSchrader's table for one 
such correlation (0.50) between pedictor and criterion. 

UTILITIES 

The authors have used this table in both teaching and professional practice 
and have found it greatly useful. In teaching, particularly if the students are in 
applied programs, it provides concrete illustrations of correlations which give 
students an intuitive grasp of the topic and provide them with an immediately 
usable tool. It fits well with the traditional 2 x 2 table of outcomes for professional 
decision-making as outlined by Schuerger and Watterson (1977), Wiggins (1973), 
and others. With a bit of ingenuity, it can be used to liven up presentations of 
reliability, give alternate illustrations for SEM and SEE, and help students 
envision both more concretely and more precisely than is usually possible such 
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Correlation 
coefficient 

.50 

Standing on 
. . predictor 

Top fifth 
Middle three-fifths 
Bottom fifth 

Figure 1 1 

Percent of students standing 
in each criterion group 

Bottom Middle Top 
fifth three-fifths fifth 

4 52 44 
17 66 17 
44 52 4 

1Given such a table and even general knowledge of the degree of relationship 
between predictor and criterion, a practitioner need only know the standing of a 
client on the predictor in general terms to give the client's probabilities of various 
standings on the criterion. • • 

test-interpretation statements as "has a tendency toward." The table, in short, 
has proven itself eminently useful in bridging the gap between the precision, 
conciseness and sparseness of a correlation coefficient and the concrete exigencies 
of clinical practice. 

AN ADDITIONAL DEVELOPMENT 
./ 

In addition to their enthusias·ms, the authors thought it worthwhile to pass on 
an additional table developed to satisfy the same exigencies in a slightly different 
way. Students particularly, but also field practitioners to whom this table has 
been presented, have sometimes pointed out the greater precision that could be 
obtained if the predictor were spHt into five levels instead of three. Further, it was 
argued that splitting by SD units would be easier for users who frequently find 
test scores available as standard scores. The results of these modifications1 are 
pr~sented in Table 1, for nine levels of the correlation coefficient. 

After minimal effort toward familiarization, the user can read the relevant 
information at a glance from this type of table. 2 One simply rounds the 
standardized deviation (z-score) of the client on the predictor to the nearest whole 
number, and enters the table with the c·orrelation between the predictor and 
criterion. The results are the percentages of such clients in the different criterion 
groups. The nominal z-score categories of-2 and 2 are used for any given z-score 
more extreme than -1.5 and 1.5. For example, assume that the correlation between 
predictor and criterion is 0.5. If a client has a z-score of 1. 7 on the predictor, one 
would round this to 2 and find from the table that the approximate percentage in 
the z=2 criterion group is 27.4. This client is more likely to be in the z=l criterion 
group, since the given percentage is 42.7. These percentages can also be added 
across rows to combine some of the criterion groups. For example, one could say 
that this client has about a 95% chance (25.0 + 42.7. + 27.4) of being in the top half 
(actually z = -0.5) on the criterion. 
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Table 1 

RELATION BETWEEN STANDING ON PREDICTOR 
AND STANDING ON CRITERION FOR VARIOUS VALUES 

OF THE CORRELATION COEFFICIENT 

Correlation Predictor . Criterion z 

z -2 -1 0 1 2 

0.1 2 4.4 19.8 37.8 28.4 9.5 
1 5.5 22.1 38.3 26.2 7.9 
0 6.6 24.2 38.5 24.2 6.6 

0.2 2 2.7 15.6 36.2 32.6 12.9 
1 4.3 20.0 38.3 28.4 9.0 
0 6.3 24.2 39.0 2~.2 6.3 

03. 2 1.5 11.5 33.6 36.4 17.0 
1 3.2 17.7 38.4 30.7 10.1 
0 5.9 24.2 39.8 24.2 5.9 

0.4 2 0.7 7.8 29.9 39.9 21.8 
1 2.1 15.2 38.3 33.3 11.0 
0 5.2 24.2 41.2 24.2 5.2 

-1 11.0 33.3 38.3 15.2 2.1 
-2 21.8 39.8 29.9 7.8 0.7 

0.5 2 0.3 4.6 25.0 42.7 27.4 
1 1.3 12.4 38.1 36.4 11.8 
0 4.4 24.1 43.1 24.1 4.4 

-1 11.8 36.4 38.1 12.4 1.3 
-2 27.4 42.7 25.0 4.6 0.3 

0.6 2 0.1 2.2 19.1 44.6 34.1 
1 0.6 9.3 37.6 40.2 12.3 
0 3.3 23.7 45.9 23.7 3.3 

0.7 2 0.0 0.7 12.3 44.9 42.2 
1 0.2 5.9 36.2 45.3 12.4 
0 2.1 22.9 50.0 22.9 2.1 

0.8 2 0.0 0.1 5.5 42.3 52.2 
1 0.0 2.6 33.1 52.6 11.7 
0 1.0 20.9 56.3 20.9 1.0 

0.9 2 0.0 0.0 0.7 33.5 65.8 
1 0.0 0.3 25.6 64.8 9.3 
0 0.1 16.2 67.4 16.2 0.1 

Note: Since each correlation-level block is symmetrical, we have presented all 
five rows only for correlation levels 0.4 and 0.5, the two levels which we 
have found most useful. For use with beginning students, we advise · 
expanding the rest of the blocks to present a complete pattern. 
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Table 2 

EXAMPLES OF THE RELATION BETWEEN STANDINGS 
ON PREDICTOR AND CRITERION FOR A SMALL SAMPLE 

Sample Size: 10, Correlation: 0.5 

Predictor Criterion t 

t -2 -1 0 1 

2 3.4 8.6 21.6 30.4 
1 5.1 14.6 31.8 30.6 
0 9.1 22.9 35.9 22.9 

2 

36.0 
17.9 
9.1 

Finally, we note as a pre£aution that the percentages in Table 1 assume no 
sampling error in the estimates of the means, standard deviations, and correla
tion coefficient. If these statistics are based on a small sample, then the given 
percentages provide only a fair approximation to those that should be expected. 
Compare the entries of Table 2 with those of Table 1 for a correlation of0.5. For a 
sample size of 10, Table 2 takes account of the sampling errors of the mean and 
the regression coefficient in predicting the crit~rion t, given a value of the 
predictor (Hays, 1973, pg 649), and also the sampling errors of the -mean and 
standard deviation in calculating the predictor t from the predictor raw score. For 
small samples, the percentages in adjacent equal intervals become more uniform 
than those of Table 1, and this tendency increases with more extreme values of 
th€ predictor. In practice, if the estimate of relationship is based on a large 
number of studies (as, for example, the r between traditional measures ofIQ and 
school achievement), this precaution is unnecessary. 

·FOOTNOTES 

1 Table 1 was constructed generally by Schrader's method, i.e., by evaluating the 
incomplete d~uble integral of the bivariate nbrmal distribution. The evaluations were 
obtained by a FORTRAN program available from the authors, but may also be taken 

· from the published tables cited in the text. 

2 With somewhat greater effort, one can construct one's own criterion-group distribution 
for a given value of the predictor, from a table of the normal distribution, with mean equal 
tor times the predictor z-score and SD equal to 1-r2 • 
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BOOK REVIEW BY 
J.J. SNYDER 

EXPERIMENTAL DESlGN IN PSYCHIATRY: 
RESEARCH METHODS FOR CLINICAL PRACTICE 

Walter W. Surwillo 
New York: Grune and Stratton, 1980 

The stated purpose of Surwillo' s text is to teach practicing psychiatrists to be 
critical consumers of research literature and to skillfully design, analyze and 
interpret their own research. The intent of the book addresses an important issue. 
Many practicing psychiatrists have little training in experimental procedures 
and consequently are unlikely to read research literature or to engage in research 
themselves. 

Surwillo attempts to address this problem by presenting the reader with 
information on probability theory, non parametric and parametric statistical 
procedures, and on other design issues such as scales of measurement, reliability, 
validity and clinical versus statistical significance. The presentation of 
probability theory and various statistical procedures is clear and easily under
stood. There are not mathematical derivations and the use of examples and 
guidelines for the appropriate use of the statistics discussed provide a practical 
guide for a reader who is unfamiliar with statistics. The discussion of non 
statistical design issues is less systematic and clear. The sections dealing with 
these issues are brief and appear to be added as an afterthought. 

Surwillo's text falls short of its stated goals. Practicing psychiatrists or 
psychiatric residents are not likely to increase their reading of literature or to 
pursue research on the basis of this book. Most practitioners feel they do not have 
the time and the resources to carry out group design research of the type discussed 
in the book. For example, one obvious constraint for the practitioner is finding a 
sufficient number of subjects of a particular type necessary for group designs. 
Noticeably lac;king in the text is any reference to or discussion of single subject 
experimental or quasi experimental designs. A knowledge of such designs would 
better address the time/ subject availability issues that may prevent practitioners 
from doing research. Additionally, the procedure used in single subject designs 
are very similar to procedures used in the clinical setting. Practitioners can make 
a valuable and perhaps unique contribution to science by testing the efficacy and 
generalizability of interventions developed in analogue studies of quasi clinical 
samples in their own clinical practice.Using the same designs, practitioners can 
also help develop new techniques via a series of single subject studies as done by 
Masters and Johnson in the area of human sexuality or Wolpe in systematic 
desensitization. 
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The text is probably somewhat more successful in helping the practitioner 
read and understand the research literature. The reader will be able to assess the 
statistical and clinical significance of data and, to a lesser extent, be aware of the 
issues of validity and reliability. 

Surwillo's book, then, is a concise introduction to basic statistical procedures 
for group design. ·The discussion of other design issues is abbreviated and 
inadequate. The inclusion of single subject designs would have strongly improved 
the text and would more closely fit the resources of the practitioner and the 
clinical setting in which he works . 

./ 
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