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POLICY STATEMENT 
The p_rimary 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-sequentiai studies. Particular encouragement is provided for pioneer experi
mental attacks on what is designated personality dynamics and motivation, as 
well as the natural expansion thereof into structured learning theory. 
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A PRELIMINARY COMPARISON OF SELECTED PRF 
AND DPQ SCALES 

Sandra Loucks 

stei 
' ennessee, Knoxville 

ABSTRACT 

Seven pairs of personality scales were selected from Tellegen's differential 
Personality Questionnaire (DPQ) and Jackson's Personality Research Form (PRF) 
on the basis of similar or opposite scale definitions. It was hypothesized that the 
conceptual relationships that are seen in the scale definitions would be reflected 
in strong correlations between the selected scale pairs. The items which compose 
each pair of scales were examined to determine the degree of item similarity. 
Pearson correlations between the scale pairs showed strong and significant rela
tionships in the directions predicted from scale definitions. These findings were 
presented in the form of an abbreviated Campbell-Fiske matrix and discussed in 
relation both to the degree of item similarity in the scale pairs and "to convergent 
and divergent validity issues. An intercorrelation matrix of all DPQ ·and PRF 
scales was also presented. · · 

A PRELIMINARY COMPARISON OF SELECTED PRF AND DPQ SCALES 

INTRODUCTION 

Test validation is a complex task that requires a multiprocedural approach 
(Anastasi, 1986; Jackson, 1970, 1973; Guion, 1983). Ideally, validity should be 
built into a test from the beginning of test development and maximized at all 
stages of the test construction process. Methods that fulfill this criterion would be 
to begin with traits or constructs derived from a coherent theoretical framework, 
or from ,empirical research that identified significant relationships between con
structs and behavior. Construct identification is then followed by empirical and 
psychometric item selection and analysis. Finally, validation studies would be 
constructed using external, situation-specific criteria, as well as alternate methods 
of measuring the theoretical construct (Anastasi, 1986). 
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Two multiscale self-report personality tests have been developed that have 
made use of the above validity considerations in their construction: One of these, 
the Personality Research Form (PRF), was developed by Douglas Jackson (1968) 
using Murray's topology to identify and define the measured personality traits. 
The PRF contains 14 individual scales: Achievement, Affiliation, Aggression, 
Autonomy, Dominance, Endurance, Exhibition, Harmavoidance, Impulsivity, 
Nurturance, Order, Play, Social Recognition, and Understanding. The second test 
that meets the criteria is the Differential Personality Questionnaire (DPQ) devel
oped by Auke Tellegen (1982). The constructs measured by the DPQ were not 
derived from any particular theoretical framework, but were those that review of 
empirical research identified as being robust and conceptually independent per
sonality traits. The eleven primary scales that make up the DPQ are Wellbeing, 
Social Potency, Achievement, Social Closeness, Stress Reaction, Alienation, 
Aggression, Control (vs. Impulsiveness), Harmavoidance, Traditionalism, and 
Absorption. · 

Although the personality traits measured by these two tests were selected 
using differing methods, conceptual relationships exist among many of their trait 
definitions. Some of the two tests' scales measure conceptually similar traits, 
while others measure traits that are conceptual opposites. Several of the scales 
even have identical trait names. Convergent validity of these theoretically related 
scales would be demonstrated if they were found to be significanJly correlated in 
directions consistent with predictions based upon construct definitions. Divergent 
validity would concurrently be demonstrated if the conceptually related scales 
were shown to be more strongly related to each other than to conceptually unre
lated scales. At the present time, no published studies have compared the DPQ 
and PRF or any scales selected from them. 

A sometimes-overlooked, but important, issue in studying the validity of tests 
is the actual independence of the instruments used to measure the trait in ques
tion. This issue takes on even more importance when different measures of a trait 
are· similar in format like the DPQ and the PRF. To be meaningful; comparisons 
among similarly formatted measures of a trait must be based on scales composed 
of different items. As the number of shared items increases, interpreting correla
tion statistics between test scores becomes more and more difficult. Therefore, 
when utilizing similarly formatted but supposedly independent measures of a trait 
for validation purposes, the degree of independence of the item pools should be 
ascertained. 

The purpose of this study was to provide preliminary convergent and diver
gent validity data for pairs of DPQ and PRF scales selected on the basis of their 
conceptual relatedness. Prior to data collection, the items making up each pair of 
scales were examined to determine their actual degree of independence. It was 
predicted that scales with similar trait definitions would show strong positive 
relationships, while those with opposite trait definitions would show strong ~ega
ti ve relationships. As no research comparing the DPQ and PRF has been pub
lished, the correlations among all of the scales in each test would be performed. 

The trait definitions of the scales selected for study will be described below to 
illustrate the conceptual ties between the paired measures. Of the seven pairs 
chosen, six were found to have scales measuring conceptually similar traits, and 
one was made up of scales measuring conceptually opposite traits. 
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The .first pair of scales consists of DPQ Achievement and PRF Achievement. 
Tellegen describes high scorers on his Achievement scale as individuals who 
work hard, like long hours, enjoy demanding projects, persist where others give 
up, put work and accomplishments before many other things, and are perfectionis
tic. Jackson describes high scorers on his Achievement scale in very similar 
terms, as individuals who aspire to accomplish difficult tasks, maintain high 
standards, are willing to work toward distant goals, respond positively to competi
tion, and are willing to put forth effort to attain excellence. 

The second pair of scales includes DPQ Social Closeness and PRF Affiliation. 
High scorers on the Social Closeness scale are described as sociable, liking 
people, taking pleasure in and valuing close interpersonal ties, warm and affec
tionate, and turning to others for comfort and help. Very similar terms are used to 
describe high scorers on Affiliation who are seen as enjoying being with friends 
and people in general, as being readily accepting of people, and as making efforts 
to win friendships ·and maintain association with people. 

The next set of measures is made up of DPQ Aggression and PRF Aggression, 
both of which employ similar trait descriptions. High scorers on the DPQ Aggres
sion scale are described as people who will hurt others for their own advantage, 
are physically aggressive, like to frighten and discomfort others, and like violent 
scenes. Individuals who score highly on the PRF Aggression measure are de
scribed as people who enjoy combat and argument, are sometimes willing to hurt 
people to get their way, and may seek to "get even,, with people whom they 
perceive as having harmed them. 

The fourth pair of scales consists of DPQ Social Potency and PRF Domi
nance. Tellegen describes high scorers on his scale as persons who are forceful 
and decisive, persuasive and like to influence others, enjoy or would enjoy lead
ership roles, and take charge of and like to be noticed at social events. Similarly, 
Jackson describes high scorers on his scale as individuals who attempt to control 
their environment, try to influence or direct other people, express opinions force
fully, and who enjoy the role of leader and may assume it spontaneously. 

The fifth scale pair is made up of DPQ Harmavoidance and PRF Harma
voidance. · Again, both scales employ similar trait definitions, with high scorers on 
the DPQ scale being described as not enjoying the excitement of adventure and 
danger, and preferring safer activities even if they are tedious or aggravating; 
while those on the PRF scale are described as not enjoying exciting activities, 
especially in danger is involved, avoiding risk of bodily harm, and seeking to 
maximize personal safety. 

The next pair of scales also display similar trait definitions. These measures 
are DPQ Control and PRF Order. Individuals who score at the upper end on the 
Control scale are described as reflective, cautious, careful, plodding, rational and 
sensible, liking to anticipate events, and liking to plan their activities. High scor
ers on the Order scale are described as concerned with keeping personal effects 
and surroundings neat and organized; disliking clutter, confusion and lack of 
organization; and interested in developing methods for keeping materials method
ically organized. 

The last set of scales is DPQ Control and PRF Impulsivity. Unlike the other 
six pairs of scales, the trait definitions of these scales are conceptual opposites. 
High scorers on the Impulsivity measure, in contrast to those described above for 
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Order, are described by Jackson as tending to act on "the spur of the moment" 

and without deliberation, readily give vent to feelings and wishes, speak freely, 

and as possibly being volatile in emotional experiences. 

METIIODS 

SUBJECTS 

The sample consisted of 131 students enrolled at the University of Tennessee, 

Knoxville. Sixty-nine were enrolled in the College Scholars program, which is 

interdepartmental and allows students who meet certain academic criteria to 

design their own major. Sixty-two·students were enrolled in Honors programs in 

the physics, chemistry, or psychology departments. Of the total sample, 65 were 

males and 66 were females. The mean age was 20 with a range of from 17 to 37 

years . . 

INSTRUMENTS 

Both the PRF and the DPQ consist of 300 true-false items. Forms A and B of 

the PRF, which have been demonstrated to be equivalent forms of the test, were 

administered to subjects in coqnterbalanced order. Only one form of the DPQ is 

currently available. Order of administration of the DPQ and PRF to subjects was 

counterbalanced. Adequate reliability has been established for both tests (Jackson, 

1974; Tellegen, 1982). · 

METIIOD OF ANALYSIS 

An analysis of all the items in the seven paired scales was conducted on an 

item-by-item basis: each item in a scale was compared to all the items in its corre

sponding scale to determine degree of item similarity. Pairs of questions that were 

found to have a one-to-one correspondence in-wording were identified as identi

cal items, while those found to have essentially the same meaning, but with a few 

different words, were identified as similar items. A single rater, a graduate student 

who was not involved with the study, examined the item pools. 

Pearson Product Moment correlation coefficients were computed among all 

the personality scales on the two tests. Selected coefficients reflecting the degree 

of relationship among the seven scale pairs were arranged into a Campbell-Fiske 

Multitrait-Multimethod Matrix (Campbell & Fiske, 1959). Separate analyses by 

gender were not conducted, because of the )imits imposed by the sample size. 

Such an analysis would be of interest and may be the subject of a future study. 

RESULTS 

The Campbell-Fiske Multitrait-Multimethod Matrix format was used to organ

ize the correlations among the seven scale pairs to better illustrate the findings in 

terms of convergent and divergent validity issues (Table 1). As the tests were only 
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administered once to each subject, the test-retest reliability figures reported by the 
test developers were used to form the reliability diagonals (figures in 
parentheses). Split-half reliability coefficients were computed for each subscale 
using the study's data, which were not found to differ significantly from test
retest figures, although they tended to be generally higher as one might expect. 
Use of the test-retest figures was thus felt to be both more appropriate and con
servative. 

As can be seen in Table 1, the seven paired scales correlate significantly in the 
predicted directions (Figures in brackets). The high absolute value of these 
monotrait-hetromethod correlations is consistent with Campbell and Fiske's cri
teria for providing convergent validity. 

Table 1 also demonstrates that the monotrait-hetromethod correlations are 
much higher than those listed in either the hetrotrait-hetromethod or the hetrotrait
monomethod triangles. Examination of Table 3 will show that this finding gener
ally holds true when comparing the magnitudes of the correlations among those 
scales not examined in this study. In other words, the scale pairs show a greater 
degree of relationship with each other than they do with any other pair of scales 
regardless of trait or method. These findings provide evidence of the divergent 
validity of the selected scale pairs. 

Table 2 contains the results of the item comparisons. As can be see_n, the 
proportion of items common to both scales of a pair is relatively small, ranging 
from 5% (DPQ Social Closeness and PRF Affiliation) to 13% (DPQ Aggression 
and PRF Aggression; DPQ harmavoidance and PRF Harmavoidance). This small 
proportion of item similarity would not seem to be great enough to account for the 
magnitude of the correlations between the scale pairs. 

The results of the intercorrelation of the 11 DPQ and 14 PRF personality 
scales are presented in Table 3. As can be seen, there are several significant, but 
relatively low, correlations between various pairs of scales. Given the large 
number of correlations run, however, it can be assumed that some of them may 
have occurred by chance. Because the correlations of interest in this study were 
so large in magnitude, and the other correlations were calculated to provide 
preliminary data for further research, no attempt was made to determine which 
correlations in Table 3 might be purely spurious. 

DISCUSSION 

One conceptually and psychometrically sound element establishing the validi
ty with which a test measures a specific trait is to compare it with other independ
ent measures that have theoretically predicted relationships with the test. Such 
assessments are more rigorous when the measuring instruments were derived 
differently and involved different itetns, even if similarly formatted. The compari
son of the DPQ · and the PRF meets this criterion, because one (DPQ) was devel
oped primarily from empirical research and the other (PRF) from personality 
theory. Since both tests, in part, purport to measure theoretically related con
structs, this study was undertaken to examine some of these predicted relation-
ships. Evidence of both convergent and divergent validity was demonstrated 
between the conceptually related scales as they were found to correlate hi_ghly 
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TABLEl 
MULTITRAIT-MULTIMODAL MATRIX OF CORRELATIONS AMONG THE 7 SCALE PAIRS 

p R F D p Q ; 
Ach Aff Agg Dom Harm Order Impuls Ach SocClo Agg SocPot Harm · Contr 

I rAch (.80) 

Aff -.13 (.79) 

~ p Agg -.06 -.16 (.85) j 

R Dom *.27 *.28 *.40 (.88) I \0 F Harm .12 .00 -.08 .09 (.90) .i:,.. 

L Order *.22 .05 -.03 .14 *.28 (.85) )= 
~ 

*-.27 .10 *.27 .07 *-.44 *-.46 (.81) () 
lmpuls 

i rAch [*.74] -.12 -.10 *.20 .12 *.22 *-.25 (.88) 
() 

D SocClo *-.20 [*.77] .01 *.21 .10 .09 .15 *-.18 (.92) ~ 
p Agg -.16 *-.17 [*.77] *.29 -.16 -.14 *.29 -.16 -.11 (.82) ~ 

(/) 

Q SolPot .16 *.30 *.33 [*.78] .11 .15 .17 ) .13 *.24 *.30 (.82) tr.I 

L Harm .02 .15 *-.24 .03 [*.73] .18 *-.34 .08 *.23 *-.27 .05 (.88) ~ 
-.02 *-.21 

::c: 
Contr .16 -.03 *.41 · [* .53] [*-.82] .16 -.03 *-.22 -.14 *.39 (.82) 

*p < .05 



DPQ and PRF COMPARISON 

TABLE2 
DEGREE-OF SIMILARITY·OF ITEM POOLS BETWEEN 

SELECTED DPQ AND PRF SCALES 

# Items # Items # Items % of Items 
Scales in Scale Identical Similar Common 

[ DPQ Achievement 21 
2 3 12 

PRF Achievement 20 

[ DPQ Social Closeness 22 
0 2 5 

PRF Affiliation 20 

[ DPQ Aggression 20 
0 5 13 

PRF Aggression 20 

[ DPQ Social Potency 26 
0 5 11 

PRF Dominance 20 

[ DPQ Harmavoidance 28 
0 6 13 

PRF Harmavoidance 20 

[ DPQ Control 24 
0 3 7 

PRF Order 20 

[ DPQ Control 24 
1 4 11 

PRF Impulsivity 20 
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TABLE3 
CORRELATION MATRIX OF ALL DPQ AND PRF SCALES 

(N = 131) 

0 u 8 ... = = (U c,:, ..... 0 = = ~ '"c; = bO 8 c,:, 0 ..... 0 = c,:, = 0 ..... 0 = ·.::: .... 0 0 0 ·.::: c,:, - > 0 
;9 > 

'"c;5 (U c,:, 0 (U ·.::: e-'"c; 0 c,:,".::l = ~ ti ~ c,:, u ;a 0 - ·u :a .... c,:, t~ 0 = c,:, 

i < uo 
~ bO 0 (U ..c 0 o-

~ (I) (/)u (/)~ < u ::t: < 
Achievement :01 .16 .74 -.20 -.04 -.04 -.16 .16 .02 .08 .17 

*** * 
Affiliation .60 .30 -.12 .77 -.30 -.11 -.17 -.02 .15 .20 .10 

*** *** *** * * 
Aggression -.26 .33 -.10 .01 .40 .32 .77 -.21 -.24 -.08 -.04 

*** *** *** *** *** * ** 
Autonomy -.14 -.11 .06 -.58 -.02 .08 .07 -.28 -.30 -.43 .12 

*** *** *** *** 
Dominance .28 .78 .20 .21 -.14 .16 .29 -.03 .03 .13 .10 

** *** * * *** 
Endurance .12 -.04 .60 -.17 -.23 -.06 -.24 .29 .14 .22 .18 

*** ** ** *** * 
Exhibition .28 .65 -.04 .32 -.06 .13 .36 -.30 .13 -.12 .19 

** *** *** *** *** * 
Harmavoidance -.04 .11 .12 .10 .08 -.03 -.16 .41 .73 .18 -.26 

*** *** * ** 
Impulsivity .15 .17 -.25 .15 .14 .09 .29 -.82 -.34 -.28 .20 

* *** *** *** ** * 
Nurturance .50 .23 .17 .46 -.30 -.03 -.32 .04 .08 .33 .27 

*** ** *** *** *** *** ** 
Order .06 .15 .22 .09 -.08 -.14 -.14 .53 .18 .28 -.06 

* *** ** *** 
Play .26 .22 -.32 .27 -.08 .12 .29 -.33 -.25 .00 .10 

** * *** ** *** *** ** 
Social Recognition .-.01 .30 .08 .32 .25 .17 .19 .02 .12 .08 .07 

*** *** *** * 
Understanding -.12 -.16 .32 -.17 .05 -.03 -.14 .07 -.05 -.22 .23 

*** * ** 
*p~ .05 ** p ~ .01 *** p ~ .001 
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while being relatively independent from other trait measures both within and 
between tests. These results are strengthened by the finding that the tested scales 
are relatively independent with respect to item content, a particular concern when 
the measures of a trait are similarly formatted, as -are the DPQ and PRF. 

The presence of significant correlations among other pairs of scales both 
within and between the two tests would suggest that the relationship among the 
traits, and between the DPQ and PRF themselves, are fairly complex. An exami
nation of the definitions of all the traits the two tests measure suggests several 
points of conceptual similarity that would provide the basis for future research, 
although none of the apparent relationships are as clear-cut as those investigated 
in this study. To study these implied relationships would require multiple regres
sion or other multi variate techniques to identify and understand them. One 
method of inquiry would be to utilize latent trait theory and its highly sophisticat
ed psychometric techniques to study the underlying personality dimensions 
measured by the DPQ and PRF (Samejima, 1980). 

Two questions might be raised with respect to the subjects reported on: the 
nature of the subjects themselves and the sample size. The sample, consisting of 
talented college students, while not broadly representative is an appropriate 
sample for this form of research, because both tests were developed using this 
type of sample and each was designed to be used with a variety of different 
populations. Obviously, correlation coefficients and related measures will be 
population-specific, and no more is claimed or demonstrated other than robust 
relationships between independent measures. With respect to sample size, a relat
ed point can be made. Weak relationships might have been obscured with a small 
sample size, or, in other words, negative results would have been ambiguous, 
while the positive results obtained are unambiguous. 
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RETEST RELIABILITY OF 16 PF-E 

Brian Bolton 
University of Arkansas 

ABSTRACT 

Retest reliability coefficients with a one week interval for the 16 primary and 
5 secondary scales of 16 PF-E were calculated for a sample of 100 rehabilitation 
clients. The primary scale reliabilities ranged from .43 to . 78, with a median 
of .6.8. Three secondary scale reliabilities were in the low . 70s and two were in 
the .80s. It was concluded that the primary scales of 16 PF-E should be used with 
extreme caution and counseling applications should focus on the secondary 
scales. 

INTRODUCTION 

One of the perennial criticisms of the Sixteen Personality Factor Questionnaire 
(16 PF; Cattell, Eber, & Tatsuoka, 1970) has been its lower than desirable reli
ability (e.g., see Zuckerman, 19-85). Although Form E of the 16 PF (16 PF-E; 
Institute for Personality and Ability Testing, 1985) has been in use for 20 years, 
there are no published test/retest reliability data available for this instrument. 
Hence, the purpose of this research note is to report 16 PF-E retest reliability 
coefficients for a sample of vocational rehabilitation clients. 

METHOD 

SAMPLE 

One hundred vocational rehabilitation clients who were participating in the 
evaluation program at a comprehensive rehabilitation facility completed the 
16 PF-E twice. The interval between first and second administrations was 7 days 
for 76 respondents, and between 5 a~d 9 days for everyone else. 

The sample consisted of 74 men and 26 women with a median age of 23 years 
(range from 17 to 54 years). Slightly more than half (58%) of the respondents 
completed 12 years of school, one-third (35%) completed between 8 and 11 years, 
and 7% attended 7 years or less. Disabling conditions were as follows: 62% 
physical/medical, 19% psychiatric/emotional, and 19% intellectual/learning. On 
the General Aptitude Test Battery, the clients averaged one-half standard devia
tion lower on the perceptual (SPQ) tests and one standard deviation lower on the 
cognitive (GNV) and psychomotor (KFM) tests. 

99 



MULTIVARIATE EXPERIMENTAL CLINICAL RESEARCH 

INSTRUMENT 

The Sixteen .Personality Factor Questionnaire-Form E (16 PF-E) is a special 
purpose personality inventory that was designed for use with persons with· limited 
educational and cultural backgrounds. In particular, it .is appropriate for individu
als who read as low as the third grade level. Two simplifying features of the 16 
PF-E are: (a) a forced choice format is used rather than allowing an "in between" 
or '.'uncertain" response to each item, and (b) all 128 items are phrased as simple 
questions consisting of two options separated by the conjunction or. Each of the 
16 primary scales is represented by eight items. The five secondary scales are 
scored according to formulae derived from the results of a factor analysis of the 
protocols of more than 17,000 respondents (Krug & Johns, 1986). Norms are 
available for a heterogeneous sample of almost 1,000 rehabilitation clients, subdi
vided by sex and age (Institute for Personality and Ability Testing, 1985, pp. 22-
26). 

RESULTS AND DISCUSSION 

The retest reliability coefficients for the 16 primary scales and the five sec
ondary scales of the 16 PF-E are listed in Table 1. For the primary scales, the 
retest coefficients range from .43 to .78, with a median of .68. Three of the 
secondaries have reliabilities in the low . 70s and two are in the .80s. 

It should be noted that there were eight significant mean changes from test to 
retest, an outcome that is difficult to explain. Only one significant (p<.05) mean 
change occurred for another instrument, the USES Interest Inventory, that was 
administered concurrently with the 16 PF-E (Bolton, 1988). The retest reliabilities 
for the USES-II ranged from .73 to .88, with a median of .83. The 12 scales of the 
USES-II are composed of 10 to 15 items. 

The 16 PF-E Manual (Institute for Personality and Ability Testing, 1985, p. 8) 
reports "parallel form" reliabilities for the 16 primary scales for Form E against 
total scores from Forms C and D that range from .31 to .80, with a median of .60. 
When the item variation between Form E and Forms C and D is considered, these 
values are not inconsistent with the retest coefficients obtained in this study. 

The 16 PF-E Manual (p. 7) also reports internal consistency reliabilities for 
the 16 primary scales calculated for two subject samples. The alpha coefficients 
for these samples range from -.12 to .73, with a median of .50. Internal consisten
cy coefficients for a large saiµple of rehabilitation clients ranged from -.05 to .72, 
with a median of .53 (see Table 1). It is noteworthy that the scales with the lowest 
internal consistency coefficients (primary scales M and N) also have the lowest 
retest coefficients in the present study. Not surprisingly, two investigations of the 
factorial validity of 16 PF-E found that scales Mand N were the least-well sub
stantiated scales (Brookings & Bolton, 1988; Burdsal & BQlton, 1979). 

The 16 PF-E authors argue that the "ideal" personality scales possess "mod
erate internal consistency" (IPAT, 1985, p. 7). It is clear, however, that scales M 
and N fall far below this standard, with intern.al consistency coefficients close to 
zero in three independent studies. That these scales achieved retest reliabilities in 
the .40s is remarkable. But, primary scale Ql, with internal consistencies typical
ly in the .30s (in the three studies cited), generated a relatively high retest reliabil-
ity of .73. · 
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TABLE 1 
RELIABILITY STATISTICS FOR 16 PF-E 

Testa Retest 
Paired 

M SD M SD t-test K-R20b rue 
A 5.16 1.85 5.12 1.83 0.27 0.54 0.69 
B 5.34 1.75 5.48 1.71 -1.14 0.62 0.75 
C 5.22 1.86 5.24 1.95 -0.12 0.49 0.64 
E 5.70 1.82 5.98 1.87 -1.85 0.49 0.67 
F 5.68 1.62 5.41 2.00 2.18* 0.66 0.78 
G 5.53 1.88 5.23 2.05 2.01* 0.50 0-.71 
H 5.54 1.96 5.40 1.88 0.96 0.66 0.71 
I 5.47 1.93 5.40 2.14 0.50 0.72 0.77 
L 5.56 1.75 5.49 1.93 0.43 0.51 0.61 
M 5.71 1.81 5.84 1.86 -0.66 0.07 0.43 
N 6.05 2.08 5.30 1.95 3.51 ** --0.05 0.44 
0 6.37 1.82 5.95 2.04 2.33* 0.57 0.57 
Ql 5.78 1.77 5.62 2.00 1.14 0.39 0.73 
Q2 5.60 1.89 5.94 1.82 -2.12** 0.62 0.77 
Q3 5.41 1.87 5.66 1.86 -1.55 0.44 0.62 
Q4 5.86 1.61 5.50 1.77 2.63** 0.63 0.68 

I 5.49 1.89 5.20 1.86 2.97** - 0.81 0.86 
II 5.04 1.79 5.35 1.97 -2.67** 0.81 0.82 
III 5.35 1.75 5.35 1.98 0.03 0.53 0.71 
IV 5.45 1.97 5.73 2.13 -1.92 0.63' 0.75 
V 5.45 1.85 5.36 2.03 0.60 · 0.59 0.73 

a Means and standard deviations are Sten scores based on the general rehabilita-
tion client norms in the 16 PF-E Manual (IPAT, 1985, pp. 22-23). 

b Calculated for a sample of 1123 vocational rehabilitation clients (Brookings & 
Bolton, 1988). 

c Calculated for the test-retest sample (n=lO0) . 

• p<.05, •• p<.01 
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So, while it is possible for scales with low internal consistencies to have 
moderately high retest reliabilities, with short scales like 16 PF-E (eight items per 
scale), internal consistencies above .50 are desirable (see Krug, 1991). In conclu
sion, these data suggest that the primary scales of 16 PF-E should be used with 
extreme caution, and counseling applications should. focus on the five second
order scales, as the Vocational Personality Report does (Bolton, 1987). 
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POSITIVE ASSORTMENT ON PERSONALITY IN 
OLDER COUPLES 1 
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John R. Nesselroade 
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ABSTRACT . 

Marital dyads have manifested similar personality traits on the Sixteen Per
sonality Factor Questionnaire (16PF). To extend these findings to older adults, the 
16PF was administered to 43 elderly couples, and husband-and-wife scores were 
intercorrelated. Cross-validating earlier findings, significant positive interspouse 
correlations were found for several traits. Change in the degree of spousal similar
ity over length of marriage was examined in two ways. First, the relationship 
between age of the elderly couples (used as proxy for length of marriage) and the 
magnitude of the interspouse correlation was examined. Age was founc;l to have 
no impact on similarity. Second, a meta-analysis of the other 16PF studies 
showed significant age differences in similarity for the dimension Happy-go
lucky vs. Sober. Substantive implications for the observed simtlarity between 
spouses are discussed. 

POSITIVE ASSORTMENT ON PERSONALITY IN OLDER COUPLES 

Folklore contends that "opposites attracf, and that "like attracts like.,, 
Similarly, in the scientific literature references ·are made to both complementarity 
(Kerckhoff & Davis, 1962; Winch, 1955) and positive assortativeness (Pennock
Roman, 1984; Price & Vandenberg, 1980; Thiessen & Gregg, 1980; Vandenberg, 
1972; Watkins & Meredith, 1981) in mating. How might these diverse points of 
view be reconciled? 

1 

1This resea~ch is based on a Master, s thesis submitted by the first author in 
partial .fulfillment of the requirements in the Human Development and Family 
Studies program of The Pennsylvania State University. The authors thank Richard 
Lerner for his helpful comments on earlier drafts. Correspondence should be 
addressed to Mary E. Delaney, Psychology Department, Mount Saint Vincent 
University, 166 Bedford Highway, Halifax, Nova Scotia, Canada B3M 2J6 . . 
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A sizable body of empirical literature addresses the phenomenon of positive 
assortative mating in humans. A wide variety of characteristics have been exam
ined within this framework - ranging from socioeconomic status and religion to 
physical characteristics, cognitive abilities, personality traits, and attitudes. The 
sociobiological literature largely supports the phenomenon of positive assortative 
mating - "the coupling of individuals based on their similarity on one or more 
characteristics" (Buss, 1985, p. 44). 

The degree to which spouses share personality traits has been the subject of a 
good deal of empirical investigation (Carlson & Williams, 1984; Gray, 1949; 
Kelly, 1941; Schooley, 1936; Vandenberg, 1972). Once again, similarity is the 
rule. Even though the correlations reported in the literature between husbands and 
wives for specific personality characteristics are small, positive·ones, the fact that 
these findings have been widely replicated speaks well for their validity (Buss, 
1984a, 1984b~ Cattell & Nesselroade, 1967; Pickford, Signori & Rempel, 1966; 
Price & Vandenberg, 1980; Schooley, 1936). In illustration of the nature of the 
findings in this literature, Price and Vandenberg ( 1980) found significant correla
tions ranging from .18 to .28 on trust, compulsiveness, conformity, activity, 
empathy and locus of control for both the American and Swedish samples includ
ed in their study. 

In a summary of the more recent research in this field, Buss ( 1985) stated that 
there is a general hierarchy of characteristics regarding the degree of association 
between spouses on certain variables. Age, education, religion and ethnicity are 
the most highly correlated (r = .6 to .9), followed by attitudes and opinions 
(r = .5), cognitive measures (r = .4), socioeconomic status (r = .3) and behavioral 
and personality measures (r = .2 to .25). It is plausible that spousal similarity on 
the more global variables, such as socioeconomic status, is partly responsible for 
the observed similarity in psychological traits and attitudes. For instance, since 
there is a positive association between education and self-direction (Wright & 
Wright, 1976), couples who have similar levels of education are also more likely 
to be similar regarding internal motivation and initiative. 

There are several factors complicating the interpretation of the assortative 
marriage literature, especially when examined at the later end of the life course. 
These issues are difficult to address because the interpretation of any observed 
similarity in older couples requires the consideration of a number of influences. 
Such similarity between couples could have been reached through a variety of 
pathways, especially for older couples. It is impossible to determine conclusively 
the mechanisms responsible for such similarity from only cross-sectional data. 
Only if couples were initially similar and showed stability throughout their mar
riage would interspouse similarity in older couples support positive assortment. 
However, observed similarity in later adulthood may be the product of phenotypic 
convergence of spouses from years of shared experience. 

Another potential source of variability in positive assortment in mate selection 
is relative attrition, since dissimilar couples may be more likely to separate or 
divorce. That is, couples married for a long time would tend to look especially 
alike as a group if dissimilar mates tended to separate or divorce. Cattell and 
Nesselroade's (1967) finding that spouses' personality traits were positively 
correlated for stably married couples and negatively related for those who were 
receiving counseling indicates that this indeed may be a plausible explanation. 
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Another possibility is that high within-couple similarity regarding age will 
produce spurious correlations with variables that display age trends or for which 
cohort effects exist (Price & Vandenberg, 1980). For instance, people tend to 
become less emotionally stable with age (Schaie & Parham, 1976); so older 
couples may be similar on this dimension since they are close in age, rather than 
because they are married to each other. The presence of effects due to age or 
cohort may be tested by computing correlation coefficients between spouses' 
traits, partialling for age. If these coefficients were significantly different from the 
zero-order correlations, age or cohort effects may be a plausible explanation for 
the results. 

An additional factor complicating the picture presented in the assortative
marriage literature is that different studies have used distinct methodologies to 
appraise spouse similarity. For example, the measure used to index personality 
has tended to vary widely across studies. Given this diversity, there is little a 
priori basis for predicting exactly which personality traits would be important to 
assess in appraising similarity across married, older couples. For this reason, we 
decided to examine studies that used the 16PF, which samples broadly from the 
sphere of personality. 

The 16PF was developed by means of factor analysis of extensively sampled 
behavior attributes to identify the underlying structure of personality (Cattell, 
1946, 1957, 1973).. There are five studies in the literature that used the 16PF to 
study assortative mating (Ahern, Johnson, Wilson, McClearn & Vandenberg, 
1982; Barton & Cattell, 1972; Cattell & Nesselroade, 1967; Delaney, 1988; 
DeYoung & Fleischer, 1976). As can be seen from Table 1, there exists a signifi
cant correlation between spouses on Scale B. In addition, scales G and Q

1 
showed 

significant interspouse similarity for four of the five investigations reviewed. 
Thus, it seems there is some evidence for the claim that spouses are indeed simi
lar on the dimensions tapped by Scales B, G and Q

1
, since these findings were 

observed across a number of studies differing in average age of subject and time 
of measurement (1967 to 1988). The data presented in Table 1 will be used to 
frame the present study' s assessment of age differences in interspouse similarity 
in personality. ' 

METHODS 
SAMPLE AND PROCEDURE 

In order to assess whether older spouses are simiiar in personality, data were 
collected on a sample of 43 elderly married couples residing in Nova Scotia, 
Canada. Subjects were selected for participation on the basis• of availability, that 
is, a sample of convenience was used. Respondents were between the ages of 54 
and 83 (with a mean of 65.1 years .for wives and 67.0 years for husbands). Most 
of the wives were homemakers (65%), with only 16% working full- or part-time. 
The majority of the husbands were retired, with only 21 % in the work force. 
Wives had an average of 10.9 years of education, and husbands an average of 
10.6 years. Most subjects reported that their overall health was good or moderate
ly good (84% of the wives and 70% of the husbands). 

Data were collected in the winter of 1986. Subjects completed a questionnaire 
packet in their homes, and interviewers were present to answer any questions. In 
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addition to the 16PF, measures of subjects' marital adjustment (Spanier, 1976), 
personal happiness (Kozma & Stones, 1980) and, attitudes toward aging (Kafer, 
1981) were obtained as part of the larger study from which this one was drawn. 
Although the present study uses only the 16PF, these additional variables will be 
used to further substantiate the interpretation of the results. 

TABLE 1 
CORRELATIONS BETWEEN HUSBANDS' AND WIVES' 

SIXTEEN PERSONALITY FACTOR QUESTIONNAIRE 
SCORES FROM SEVERAL SAMPLES 

Delaney Cattell & Barton & Ahem De Young & 
Nesselroade Cattell et al. Fleischer 

1988 1967 1972 1982 1976 

16PF Scale 
A .49* .16 .30* .04 .30* 
B .35* .31 * .37* .23* .21* 
C .06 .32* .13 .07 .01 
E .01 .13 .35* -.03 .38* 
F -.13 .23* .38* .12 .35* 
G .32* .33* .32* .06 .29* 
H . 18 

.. 
.23* .12 .05 .14 

I .14 -.15 .28* .19 .14 
L .14 .18 .29* .02 .19 
M . .21 .22 .33 .19 .32* 
N -.00 .18 .13 .04 .17 
0 -.04 .11 .20 .10 .11 

Ql .29* .21* .26* .11 .42* 

Q2 -.16 .15 .21* -.10 .22* 

Q3 .11 .21* .25* -.14 .23* 

Q4 -.06 .16 .16* -.04 .28* 

Sampl~ Size 43 102 171 102 82 

Average Age of: 

Husbands 67 30 20-25 47 ** 
Wives 65 27 20-25 44 

* 1l < .05 

•• Age of subjects is not given, but the authors note that at least one 
member of the couple was a graduate student. 
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RESULTS 

Product-moment correlation coefficients were computed between wives' 
and husbands' scores on the scales of the 16PF. As was expected, all .of the 
significant correlations between spouses' 16PF scores were positive and 
small-to-moderate, ranging from .29 to .49 (with an average of r = .36). There 
was a tendency for spouses to be similar on the dimensions A: Outgoing vs. 
Reserved (r = .49, n <.001); B: More intelligent vs. Less intelligent (r = .35, 
n <.05); G: Conscientious vs. Expedient (r = .32, 12 <.05) and Q

1
: Experiment

ing vs. Conservative (r = .29, n <.06) (see Table 2). 

TABLE2 
CORRELATIONS AND PARTIAL CORRELATIONS 
BETWEEN HUSBANDS' AND WIVES' SIXTEEN 

PERSONALITY FACTOR QUESTIONNAIRE SCORES 

Partial 
Correlation Correlation 

16PF Scale r p N r p N 

A Outgoing vs. Reserved .49 .00 43 .41 .01 39 
B More Intelligent vs. Less 

Intelligent .35 .05 43 .36 .01 39 
C Emotionally Stable vs. 

Affected by Feelings .06 n.s. 43 .07 n.s. 39 
E Assertive vs. Humble, 

Obedient .01 n.s. 42 .04 n.s. 38 
F ' Happy-go-lucky vs. Sober -.13 n.s. 43 -.14 n.s. 39 
G Conscientious vs. 

Expedient .32 .05 43 .28 .04 39 
H Venturesome vs. Shy .18 n.s. 43 .20 n.s. 39 
I Tender-minded vs. 

Tough-minded .14 n.s. 43 .11 n.s. 39 
L Suspicious vs. Trusting .14 n.s. 43 .21 n.s. 39 
M Imaginative vs. Practical .21 . n.s. 43 .21 n.s . 39 
N Shrewd vs. Forthright -.00 n.s. 43 -.04 . n.s. 39 
0 Apprehensive vs. Placid .04 n.s. 43 ·-.03 n.s. 39 
Q

1 
Experimenting vs. 
Conservative .29 .06 43 .31 ;02 39 

Q
2 

Self-sufficient vs. 
-.16 Group-dependent n.s. 43 .15 n.s. 39 

Q
3 

Controlled vs. 
.11 Undisciplined n.s. 43 .16 n.s. 39 

Q
4 

Tense vs. Relaxed -.06 n.s. 40 -.02 n.s. 36 
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Another way of examining the phenomenon of spouses' similarity on personality 
traits is to ask whether the frequency of positive cop-elations (regardless of signifi
cance level) is beyond a level that would be expected by chance. A sign test indicated 
that there is a: tendency for the association between the personality traits of spouses to 
be a positive one (! = 13.66, 12 <.001). This is consistent with the expectation that 
husbands and wives are likely to be similar to one another in personality. 

As noted earlier, another plausible explanation of the finding that spouses are 
similar in personality is that these individuals are alike not because they are .married, 
but rather because they are close in age and/or are members of the same cohort. This 
idea was tested by computing partial correlations between spouses' 16PF trait scores, 
using age of husband and age of wife as covariates. The average age difference 
between members of these couples is 1.86 years (range= -11 to +11 years, S.D. = 
6.88). The results of these analyses (see Table 2)-show there is no change in the 
dimensions of personality that are significantly correlated, nor any marked differences 
in the magnitude of the first-order partial correlations compared to the zero-order 
ones. Thus, it would seem that age and/or cohort effects are not plausible alternative 
explanations for the tendency for spouses to be similar in personality. Thus, spouses 
tend to be similar in the degree to which they are outgoing (Scale A), intelligent 
(Scale B), conscientious (Scale G) and experimenting (Scale Qt). 

META-ANALYSES OF AGE DIFFERENCES IN INTERSPOUSE 
SIMILARITY IN PERSONALITY 

Age differences observed in cross-sectional data will mirror phenomena observed 
over time only in the absence of cohort effects (Baltes, Cornelius & Nesselroade, 
1979). Even without such longitudinal information, it was possible to address the 
issue of change over tiine by ~aking advantage of the different age ranges sampled in 
the studies summarized in Table 1 and by analyzing changes in the degree of inter
spouse similarity over time. In order to do this, Spearman correlations were computed 
between (1) a variable which rank-ordered each study according to the age of subjects 
in the sample (i.e., from 1 to 5) and (2) a variable comprised of the magnitude of the 
interspouse correlation for a 16PF subscale. These correlations were computed for the 
six 16PF subscal~s that showed significant correlations between husbands' and.wives' 
scores in at least three of the five relevant studies in the literature (see Table 1). Only 
the dimension F: Happy-go-lucky vs. Sober showed a significant change over time 
(p = 1.00), with older spouses being less similar than younger ones. The other five 
subscales exhibited stability over time. 

DISCUSSION 

The results of this investigation indicate that spouses. tend to be similar, rather 
than complement each other, in personality traits. Evidence for similarity of spouses 

· was observed for four of the sixteen personality dimensions measured in the study, 
namely, A: Outgoing vs. Reserved; B: More intelligent vs. Less intelligent; G: Con
scientious vs .. Expedient; and Qt: Experimenting vs. Conservative. These results lend 
support to the idea that spouses do tend to be similar with regard to personality. 
Similarity on the dimension Outgoing vs. Reserved [A] would be expected, since the 
items which comprise the scale are concerned with an individual's preference to be 
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around others rather than to be involved in solitary activities. Since such preferences 
would define basic types of activities individuals enjoy, and given that in the measure 
of marital adjustment (Spanier, 1976) the couples in this sample reported that they 
share at least some activities with their spouse (64% of the husbands and 65% of the 
wives), it is reasonable to find that spouses are somewhat 'matched' in degree of 
Introversion-Extra version. 

Popular folklore would probably suggest that husbands and wives complement 
each other on this particular dimension-that is, if he is reserved, she 'makes up' 
for it by being outgoing. However, it is important to keep in mind that we are 
describing similarity between spouses with respect to the mean of the sample of 
husbands and wives, not with respect to each other. It is probable that one spouse 
will be stronger than the other on most personality traits, and so they seem differ
ent when compared· to each other. In addition, there is evidence that dissimilarity 
is more likely to be salient, and therefore remembered, than ·similarity. Therefore, 
instances of dissimilar partners are more memorable, leading perhaps to an 
accumulation of such anecdotal examples and lending support to the popular 
notion that 'opposites attract.' 

Consistentwith similar relationships reported in the literature, evidence for 
similarity in intelligence was found, at least as measured by the 16PF' s rather 
global index of intelligence. Scale G: Conscientious vs. Expedient describes 
individuals who like to follow rules and always strive to do their best, compared 
to those who are more easy-going and less 'driven.' This dimension bears some · 
resemblance to the Type A/fype B Personality distinction, perhaps reflecting an 
individual's basic style of approaching the world. For this reason, it may have a 
major impact on how shared goals are established, as well as play a role in the 
day-to-day running of a shared household. Scale Q

1
: Experimenting vs. Conserva

tive is concerned with adherence to old ideas and the role of organized religious 
institutions in one's life. It is probable that this is_ another reflection of the already 
well-documented similarity between spouses in religion and' attitudes (Buss, 
1985). . 

The finding in the meta-analysis that couples at older ages show less similarity 
on the dimension F: Happy-go-lucky vs. Sober than do younger couples implies 
that couples may become less similar over • time (in the absence of cohort effects) 
regarding this. facet of personality. Such a difference may reflect intradyad dispar
ities in health and aging processes and thus influence how effectively the partners 
cope with the changing biological, psychological and social characteristics of 
aging. If we may speculate that the Happy-go-lucky 'iS. Sober dimension is relat
ed to Erikson's (1959) ego crisis of ego integrity vs. despair associated with the 
aged years, then we might infer that the couples' differential ability to cope with 
the aging process leads to changes along this personality dimension. 

In sum, there is evidence that couples at different points in the life course tend 
to be similar in personality. As noted earlier, the fact that these results are based 
on a small sample size is not of great concern, since they have been repiicated 
across a variety of studies. Clearly, it would be desirable to have longitudinal data 
on couples' personalities over time. In this way, one could chart whether the 
observed similarity in older couples are the product of different trajectories of 
change in personality. Do most couples show a rather simple pattern of initial 
similarity in personality which is stable over time, or is the picture more complex 
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than this? With such longitudinal information, one could examine the relative 
contributions of age or cohort in spouses' similarity in personality. Such questions 
highlight some promising areas for future research. 
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ABSTRACT 

A multiple discriminant function analysis was performed to determine what, if 
any, personality differences can be identified for clients who refuse counseling, 
terminate prematurely, attain their goals in short-term counseling, ~r continue for 
long-term counseling. The 16 PF was administered to 282 adult clients in a 
community mental health center and used to predict their response to counseling. 
Two significant canonical discriminant functions were obtained. A hit rate of 
51 % was obtained which is considerably better than the -33% rate than would be 
expected on the basis of random assignment. 

INTRODUCTION 

In the course of a recent review, Garfield (1986, p. 246) stated, " .. . the 
problem of what kinds of personal attributes of clients are related to outcome in 
psychotherapy is clearly a complex one that does not appear readily answerable 
by the kinds of research data currently available.". Garfield's (1986) formulations 
provide some helpful insights about procedures that might be used to improve 
upon this state of affairs. One of his suggestions involved the need to distinguish 
between clients who voluntarily seek psychotherap,y, those who are referred for 
psychotherapy, those who are selected for psychotherapy, and those who refuse 
psychotherapy (Garfield, 1986, p. 214). . 

The distinctions which Garfield- ( 1986, p. 219) proposes between premature 
terminators/dropouts and rejectors is especially important because it can be useful 
in clearing up some of the confusion in the research. According to Garfield, a 
premature terminator/dropout, " ... is one who has been accepted for psycho- . 
therapy, who actually has at least one session of therapy, and who discontinues 
treatment on his or her own initiative by failing to come for any future arranged 
visits with the therapist" (p. 219). Since "acceptance for psychotherapy" implies 
some type of intake procedure, it seems safe to assume that Garfield ( 1986) does 
not consider the intake interview as a therapy session. Th.us, an individual who 
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shows up fo-r an intake interview but does not return for at least one 
counseling/psychotherapy session would not be considered a premature termina
tor/dropout. Instead, he or she would be treated as a rejector which Garfield 
(1986, p. 219) described as follows: "Individuals who never show up.for their 
first appointment would be viewed as rejectors of therapy ... since therapy has 
not yet been instituted." This distinction has a great deal of intrinsic value, and, if 
consistently applied, should provide the basis for a more refined approach for 
describing clients' responses to counseling/psychotherapy. 

Several studies are available to document the number of clients who reject 
counseling/psychotherapy after the intake interview, but, as noted by Garfield 
(1986, p. 216), "We still do not have a completely adequate explanation for this 
phenomenon." Using a large sample, a recent study by Phillips and Fagan (1982) 
indicated that almost half ( 49%) of the clients in a university counseling center 
did not come for their first therapy appointment. The results of a study involving 
a large sample of clients from several community treatment centers showed a 
41 % refusal rate .(Sue, MtKinney, & Allen, 1976). The results of three earlier 
studies with smaller sample indicate a refusal rate of 30-40% (Garfield & Kurz, 
1952; Rosenthal & Frank, 1958; Weiss & Schaie, 1958). The findings from these 
studies are illustrative of the extent to which clients reject counseling/psychother
apy. 

Garfield's (1986) distinction between rejectors and premature terminators is 
compelling since there is reason to believe that different processes are involved 
forthese two groups. Rejectors eliminate counseling/psychotherapy without 
actually trying that treatment option whereas premature terminators actually try 
counseling/psychotherapy before deciding that they do not view it as an appro
priate treatment strategy for them. One of the more obvious implications of Gar
field's distinction between premature terminators and rejectors is that the dynam
ics involved in clients' negative decisions regarding counseling/psychotherapy 
should be studied for both groups. Another more practical advantage of Garfield's 
distinction is that it highlights the fact that interventions designed to reduce rejec
tion must be implemented at the time of the intake interview. In contrast, inter
ventions designed to reduce premature termination should probably be directed 
toward the dynamics involved in the first, second, and third interviews. 

A great deal of research on premature termination is now available but the 
dynamic processes involved in the decision are not well understood. However 
there is general consensus that a high proportion of adult outpatient clients termi
nate prematurely (see Garfield, 1986, pp. 217-232). For example, Kahn and 
Heiman (1978) found that 75% of the clients in their low socioeconomic status 
sample' came for only one counseling interview. In their study of three urban 
mental health centers, Fiester and Rudestam (1975) found premature termination 
rates ranging from 37% to 45%. These studies are illustrative of the extent to 
which premature termination can be a problem in adult outpatient facilities. 

A great deal ·of research and clinical folklore is available about clients who are 
most likely to benefit from brief counseling/psychotherapy (see Koss & Butcher, 
1986). However, the research findings from brief counseling/psychotherapy and 
time-limited counseling are not necessarily applicable to clients who attain their 
goals quickly in response to regular counseling. Garfield's (1986, p. 217) observa
tion that the median length of treatment for adult outpatient facilities clusters 
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"around 6 interviews" provides a convenient reference point for the demarcation 
line between short-term counseling and long-term continuance in counseling. A 

· wide range of criteria have been proposed for distinguishing between long-term 
and short-term counseling but none of them are generally accepted. The distinc
tion proposed above has the advantage of being anchored in an empirical data 
point. 

Thus far personality tests have not been effective in predicting clients' re
sponse to counseling/psychotherapy. The Minnesota Multiphasic Personality 
Inventory (MMPI) (Hathaway & McKinley, 1967) has been widely used in such 
endeavors, but, as noted by Garfield (1986,-p. 225), "Generally, investigations 
utilizing the MMPI, or scales derived therefrom, have not reported any consistent 
results with regard to continuance in psychotherapy." Other measures of psycho- · 
pathology such as the Millon Clinical Multiaxial Inventory (MCMI) (Millon, 
1983) or the Clinical Analysis Questionnaire (CAQ) (Krug, Cattell, & !PAT 
Staff, 1980) might have potential value for the prediction of response to counsel
ing/psychotherapy but further work with scales derived from the MMPI seems 
questionable at this point in time. Given this state of affairs an alternative ap
proach seems warranted. The Sixteen Personality Factor Questionnaire (16 PF) 
(Cattell, Eber, & Tatsuoka, 1970) has considerable potential ·since it provides 
objective measures of the basic dimensions of normal personality development 
and is supported by an extensive array of validity data. Another advantage of the 
16 PF is that it was carefully developed on the basis of psychological theory 
rather than constructed on an ad hoc basis (Cattell, 1986). 

Consequently, the present study was designed to determine the extent to which 
the 16 PF can be used to predict clients' response to counseling/psychotherapy 
and identify personality differences for clients who reject counseling, terminate . 
prematurely, attain their goals in the course of short-term counseling, and contin
ue on for long-term counseling. 

METHOD 
SAMPLE 

The sample for the present study consisted of those clients who were assigned 
to the Adult Outpatient Department of a comprehensive community mental health 
center for a four month time period extending from April 15,1985 through August 
15, 1985. A total of 307 clients were assigned to the· department during this time 
period but 25 clients either declined to participate or were excluded from the 
study because they were unable to un4erstand the directions for the 16 PF because 
of mental retardation and/or severe psychotic r~actions. Thus, the final sample 
consisted of 282 clients (307-25) which included 111 men and 171 women. The 
racial/ethnic breakdown consisted of 206 whites and 76 nonwhites. The mean age 
for the sample was 34 years with an age range extending from 18 through 78 · 
years. The DSM-III diagnoses for this sample are summarized in an earlier paper 
by Williams, Wallbrown, and Reuter (1990) which also provides a comparison of 
the 16 PF scores for the present sample with these for the standardization sample 
and a sample of private practice clients. 
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PROCEDURE 

' , 
Form A of the 16 PF was administered to participants at the end of the intake 

interview when a tentative decision was made about assignment to the Adult 
Outpatient Department by the intake therapist and the director of the Intake and 
Emergency Department. For purposes of the present study, the first subgroup of 
clients, refusers, was comprised of those clients who did not return for counsel
ing/psychotherapy after the intake interview. This group included 40 clients who 
refused counseling when . contacted by telephone by the assigned therapist, sched
uled an appointment but failed or canceled three successive appointments sched
uled by the assigned therapist, or failed to respond to letters requesting that they 
contact the agency for an appointment (in the case of clients without telephones). 
The clients in this group met Garfield's (1986, p. 216) criterion for rejectors since 
they failed to show for their first counseling/therapy appointment. 

The second group consisted of 105 clients who terminated prematurely during 
the first 7 counseling/therapy sessions, i.e., those who have had, " ... at least one 
session of therapy, and who discontinues treatment on his or her own initiative by 
failing to come for any future arranged visits with the therapist" (Ga~eld, 1986, 
p. 219). Through use of Garfield's (1986) criteria it was possible to achieve a 
clear separation between the premature terminators in this group and the rejectors 
included in the previous group. 

The third group consisted of the 23 clients who attained their counseling goals 
within 7 sessions. For this short-term success group, the decision to terminate 
counseling/psychotherapy involved mutual agreement between the client and 
therapist that the treatment goals had been attained and that the development of 
further treatment goals was not necessary. The policy of the participating agency 
requires that the individual client treatment plan contain a statement of treatment 
goals for the client which are developed on the basis of mutual agreement bet
ween the therapist and client. The fourth group (long-term continuers) consisted 
of the 114 clients who did not attain all of their treatment goals by the end of the 
seventh session and decided to continue on for additional counseling/psychother
apy. 

RESULTS AND DISCUSSION 

The results of the forward stepwise discriminant analysis with 16 PF primaries 
as predictors resulted in the selection of several variables. The results of this 
analysis are summarized in Table 1. Thirteen predictors (independent variables) 
were selected in the course of this analysis. This included the Faking Good and 
Faking Bad scales as well as eleven regular 16 PF primaries. Examination of the 
sequential decreases in Wilk' s lambda (A) in Table 1 suggests that each of the 
selected variables made a small contribution to impro:ving discrimination among 
the four groups of counselees. 

The means (Ms) and standard deviations (SDs) for the four different response 
groups are included in Table 2 along with the means and standard deviation for 
the total group. These data are potentially useful because they show how the total 
sample and individual subgroups actually scored on the 16 PF primaries and the 
two validity scales. The mean 16 PF profiles for these groups are also potentially 
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TABLE 1 
SUMMARY OF STEPWISE DISCRIMINANT FUNCTION 

ANALYSIS 

Variable 

M (Imaginative) 
H (Venturesome) 
L (Suspicious) 
N (Shrewd) 
B (Abstract-Thinking) 
E (Dominant) 
QI (Radical) 
F (lmpulsivity) 
I (Emotionally Sensitive) 
Faking Bad 
0 ( Guilt Prone) 
Faking Good 
G (Conscientious) 

Step 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

.95 

.92 

.89 " 

.87 

.86 

.84 

.82 

.81 

.80 

.79 

.78 

.76 

.75 

p< 

.005 

.001 
. . 001 

.001 

.001 

.001 

.001 

.001 

.001 

.001 

.001 

.001 

.001 

Function 1: eigenvalue= .15, Variance= 50.4%, R = .36, A= .75, 
x2 = 77.4, df = 39, p ~ .001 c · 

Function 2: eigenvalue= .11, Variance= 35.6%, R = .31, A= .87, 
x2 = 38.9, df = 24, p ~ .03 c 

useful in case others might wish to use them in computing coefficients of profile 
similarity (rp) as suggested by Cattell .(1986). However, a note of precaution is in 
order. The nature of multiple discriminant function analysis is such that the re
sults cannot necessarily be understood in terms of mean comparisons on individu
al predictor variables. 

Two significant canonical discriminant functions were determined in the 
course of the analysis. The summary statistics for these two _functions are reported 
at the bottom of Table 1. The A for the first function is .75 (x2 = 77.5, df = 39, 
,u < .001) which indicates that the centroids for the four groups shown in Table 3 
differ significantly. The magnitude of these mean differences on this canonical 
function is evident from inspection of the centroids in Table 3. Premature termi
nators (.43) scores highest on this function whereas those in the successful short
term counseling group scored lowest (-.58). The centroid for the rejectors was 
-.07 and the centroid for the long-term counseling group was -.25. Based on these 
means (centroids) for the first canonical discriminant function, one would suspect 
that this function is most effective in differentiating between premature termina-
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TABLE2 
MEANS AND-STANDARD DEVIATIONS BY GROUP 

Scale Group 1 Group 2 Group 3 Group 4 . All Groups 

I n=40 n= 105 n='23 n.= 114 n:= 282 
Rejectors Premature Short-Term Long-Term 

Terminators Successes Continuers 
M SD M SD M SD M SD M SD > 

:-ti 
1.99 A: (Reserved vs. Outgoing) 5.18 5.11 1.83 5.43 2.41 5.00 1.78 5.10 1.88 -

B: (Concrete vs. Abstract 
. ~ 

Thinking) 5.05 1.24 5.52 1.77 5.35 1.61 5.27 1.78 5.52 1.70 

§ C: (Weak vs. Strong Ego) 4.60 1.89 4Sl 1.94 5.17 1.90 4.19 1.73 4.47 1.86 

E: (Submissive vs. Dominant) 5.58 1.93 5.43 2.06 5.61 2.15 5.43 1.79 5.46 1.94 · 

F: (Sober vs. Impulsiveness) 5.33 1.97 5.30 2.13 5.70 2.42 5.09 2.22 5.25 2.16 :-ti 

- G: (Expedient vs. ; - Conscientious) 5.10 1.92 5.43 2.13 5.04 2.34 5.01 1.87 5.18 2.02 
.~ 00 

H: (Shy vs. Venturesome) 5.10 2.49 5.54 2.18 4.96 2.33 4.61 2.07 5.05 2.22 
~ I: (Tough-minded vs. 

Emotionally Sensitive) 6.40 1.41 6.15 1.74 6.30 1.58 5.89 1.64 6.09 1.64 (j 
r 

L: (Trusting vs. Suspicious) 6.70 1.81 6.94 1.82 5.48 1.93 6.75 1.91 6.71 1.89 z 
M: (Practical vs. Imaginative) 4.18 1.53 4.39 1.95 5.70 1.69 4.25 1.75 4.41 1.83 -(j 
N: (Forthright vs. Astute) 5.33 1.70 5.86 2.00 5.22 1.86 6.20 2.04 5.89 1.98 > 
0: (Secure vs. Guilt Prone) 6.65 2.06 6.77 1.% 6.57 1.78 7.11 1.77 6.88 1.89 r 
Ql: (Conservative vs. Radical) 5.50 . 1.68 5.99 1.90 5.22 1.91 5.69 1.89 5.74 1.87 ~ 
Q2: (Group-Dependent vs. 

Cll 
tr1 

Self-Sufficient) 5.98 2.12 6.27 1.82 6.44 1.88 6.57 1.95 6.36 1.92 ~ 
Q3: (Low vs. High Ability to () 

Bind Anxiety) 5.15 1.96 5.30 1.78 5.52 2.25 5.00 1.77 5.18 1.84 ::i= 
Q4: (Low vs. High Free-

Floating Anxiety) 6.83 2.09 6.91 · 1.92 6.35 1.53 7.13 1.93 6.94 1.92 
Faking Good 4.80 1.64 4.93 1.96 · 5.39 2.33 5.02 1.79 4.99 1.88 
Faking Bad 6.33 2.18 6.77 2.03 5.78 2.81 6.59 2.20 6.55 2.20 
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tors and those clients who attain their goals as a result of shortterm counseling. 
Mean differences are evident when the centroids for all four groups are consid
ered together but the magnitude of the other mean differences is not nearly as 
great as it is in the case of the premature terminators and short-term successes. 

This first canonical discriminant function accounts for 50.4% of the between 
groups variance and has an eigenvalue of .15. The eigenvalue indicates the ratio 
of between to within groups sums of squares so a larger eigenvalue means a 
stronger function. In fact, the canonical discriminant function is computed so as to 
maximize the ratio of between groups to within group variability, i.e., obtain the 
largest possible eigenvalue. The canonical correlation coefficient (Re) of .36 
indicates the degree of relationship between score~ on the discriminant function 
and group membership. The A of .75 reported above shows the percentage of the 
variance in the discriminant scores which is not attributable to group membership. 
Thus, 25% of the variance in the discriminant scores is explained by function 1 
and 75% of their variance remains unexplained by this function. All told, these 
statistics suggest that function 1 is only moderately successful in differentiating 
between the four groups even though one can be highly confident that it repre
sents systematic group differences on the predictor variables. 

TABLE3 
CENTROIDS FOR FOUR GROUPS 

Group Function 
1 2 

Rejectors (n = 40) 
Premature Terminators (n = 105) 
Short-Term Successes (n = 23) 
Long-Term Continuers (n = 114) 

-.07 
.43 

-.58 
-.25 

-.60 
.01 

-.45 
.29 

The second canonical discriminant function shown at the bottom of Table 1 
accounts for 35.6% of the between groups variance and has a A of .87 ~ = 38.9, 
df = 24, p < .03) thus indicating the presence of significant differences between 
the means (centroids) for the four groups on this function. The magnitude of this 
A indicates that 13% of the variance in the discriminant scores for function 2 is 
explained by group membership in contrast with 87% of the variance. which 
remains unexplained. As noted earlier, the eigenvalue of .11 shows the ratio of -
the between to within groups sums of squares and, in this case, suggests a func
tion of modest strength. The B& of .31 shows the degree of association between 
scores on function 2 and group membership. The magnitude of this B& also 
suggests that although this function is statistically significant, the strength of its 
relationship with group membership is relatively modest. 
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Examination of the group means (centroids) for the four groups on function 2 
provides some insights as to how this function contributes to differentiating 
between the four groups. The centroid for the· longterm counseling group is .29 in 
comparison with much smaller centroids for the rejectors (-.60) and the successful 
short-term coul}seling group (-.45). The centroid for premature terminators is .01 
which falls closer to the centroid for the long-term counseling group than the 
centroids for rejectors and premature terminators. The relative magnitude of these 
mean differences suggests that function 2 should be most effective in discriminat
ing between the long-term counseling group versus both the rejector group and 
the short-term success group. 

It is worth mentioning that a third canonical function accounting for the 
remaining 14% of the between group variance was also obtained in the analysis. 
This function is not reported since it was neither significant at the .05 level nor 
accounted for much of the between group variance. 

Several alternative approaches are available for use in describing and inter
preting discriminant functions. As noted by Cooley and Lohnes, (1971) "The 
discriminant model may be interpreted as a special type· of factor analysis that 
extracts orthogonal factors of the measurement battery for the specific task of 
capitalizing upon differences among criterion groups." (pp. 243-244). Thus, the 
task of interpreting discriminant functions is analogous to the interpretation of 
factors obtained through regular principal factor analysis even though there are 
certain differences between these two types of methodology. One approach is to 
interpret the standardized canonical discriminant coefficients reported in Table 4. 
A second approach is to interpret the rotated standardized canonical discriminant 
coefficients. The poten~ial advantage of these two approaches is that the relative 
magnitude of the squared standardized coefficients can be taken as an indication 
of their contribution to the function if the predictor variables are not correlated. A 
third approach is to interpret the structure coefficients shown in Table 4. The 
structure coefficients are obtained by computing the correlations between the 
predictor variables and the discriminant function within each group and then 
pooling these within groups correlations. The fourth approach consists of simply 
computing the correlations between scores on the discriminant function and the 
predictors for all subjects taken together. 

The most appropriate approach for the present study probably consists of 
interpreting the structure coefficients because there is a moderate degree of colin
earity among the 16 PF primaries. Both the structure coefficients and the stan
dardized canonical discriminant coefficients are reported in Table 4. The discrep
ancies between these two sets of coefficients are quite pronounced in some cases. 
Consequently, it would be highly questionable to use these standardized canonical 
discriminant coefficients to make inferences about the relative contribution of the 
predictor variables. It is also worth mentioning that it probably would not be_ wise 
to use the rotated standardized canonical discriminant coefficients for interpreting 
16 PF primaries since that test was not developed in accordance with the assump
tions involved in making Varimax rotations. Finally, use of the structure coeffi
cients has some theoretical advantages over the use of straight zero-order correla
tions (r's) even though both statistics often provide similar information. 
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TABLE4 
STANDARDIZED CANONICAL DISCRIMINANT 

COEFFICIENTS AND STRUCTURE COEFFICIENTS 

Variable Standardized Canonical Discriminant 
Function Coefficients Structure Coefficients 
Function 1 Function 2 Function · 1 Function 2 

(Concrete vs. Abstract Thinking) .23 .52 .05 .37 

(Submissive vs. Dominant) -.46 .02 -.06 -.07 

(Sober vs. Impulsive) -.40 .06 -.08 -.19 

(Expedient vs. Conscientious) .13 -.29 .18 -.14 

(Shy vs. Bold) .83 -.33 .29 -.40 

(Tough-Minded vs. Emotionally .05 -.53 -.02 -.35 
Sensitive) 

(Trusting vs. Suspicious) .46 .20 .49 .15 

M (Practical vs. Imaginative) -.41 -.08 -.38 -.22 

N (Naive vs. Shrewd) .10 .50 .07 .47 

0 (Secure vs. Guilt-Prone) -.27 .47 .02 .33 

Ql (Conservative vs. Radical) .45 .06 .31 .05 

Faking Bad .36 .00 .30 .13 

Faking Good -.21 .54 -.15 .05 

The unstandardized canonical discriminant coefficients are shown in Table 5 
for use. by other researchers who might be interested in cross-validating the results 
of the present study with different samples of adult outpatient clients. These 
unstandardized coefficients can be applied directly to sten scores from the 16 PF 
to obtain discriminant scores on the two functions. The classification functions 
reported in Table 6 are included for the benefit of counselors and psychologists in 
applied settings who might wish to try crossvalidating the findings from the 
present study in a less formal manner with their clients. Use of the classification 
coefficients is relatively straightforward and involves relatively simple computa
tions. One needs only to multiply the client's 16 PF sten scores by the coefficients 
and perform the necessary addition to obtain a score for each of the four func
tions. The client would then be assigned to the group for which he or she obtained 
the highest score. A hit rate could then be calculated based on the follow".'up of 
the client's response to counseling. 

Description of Function 1 

Using the structure coefficients, high scores on function 1 can be operationally 
defined in terms of L+ (Suspiciousness), QI+ (Rebelliousness), H+ (Boldness), 
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Faking Bad, and M- (Practicality). The importance of L (Suspiciousness) in this 
function is suggeste_d by the fact that its struct.ure·coefficient is considerably 
higher than the -coefficient for any of the other primaries. According to Cattell, 
Eber, and Tatsuoka (1970, p. 96) persons scoring high on L tend· to be jealous, 
dogmatic, susp,icious, tyrannical, irritable, intolerant of mistakes, and likely to 
dwell on frustrations. These authors also note that projection, inner tension, and 
social insecurity are salient aspects of a high scores on this factor (pp. 96-97). 
Karson and O'Dell (1976, p. 57) suggest that anxious insecurity is the hallmark of 
this dimension and go on to describe a high scorer as follows: " ... insists on 
getting his point across, feels that people are talking about him behind his back, 
cannot endure human frailties, is oppositional, likely to fight back, antagonistic 
and quick to take offense .. " (pp. 56-57). These authors also note that, " ... 
someone with a high score on L is probably going to be difficult to get along 
with .... " (Karson & O'Dell, 1976, p. 57). These formulations provide a good 
idea of what is involved in the L+ element of function 1. The positive structure 
coefficient for QI (Radical/ Rebellious) suggests some further ideas about what 
might be involved in function 1. A high score on QI suggests analytic thinking, 
disdain for custom and tradition, a willingness to experiment with new ideas and 
disregard for authority figures (Karson & O'Dell, 1976, pp. 66-67). Another way 
to describe QI+ is to note that it involves a desire to dispense with social customs 
and experiment with radical new solutions for societal problems. A high score on 
QI suggests conflicts with authority figures and difficulties functioning in a 
subordinate role. 

TABLES 
UNSTANDARDIZED CANONICAL 
DISCRIMINANT COEFFICIENTS 

Variable 

B (Abstract Thinking) 
E (Dominant) 
F (Impulsive) 
G (Conscientious) 
H (Bold) 
I (Emotionally Sensitive) 
L (Suspicious) 
M (Imaginative) 
N (Shrewd) 
0 (Guilt Prone) 
Ql (Radical) 
Faking Bad 
Faking Good 
Constant 

Function Coefficients 
Function 1 Function 2 

.05 
-.28 
-.14 
.17 
.46 
.07 
.11 
.01 
.00 

-.17 
.24 
.19 

-: 19 
-2.99 
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.35 
-.11 
.00 

-.07 
.03 

-.34 
.12 
.04 
.29 
.22 
.13 
.09 
.25 

-5.80. 



DISCRIMINATING BETWEEN REJECTORS 

TABLE6 
CLASSIFICATION FUNCTIONS FOR THE FOUR GROUPS 

Variable Classification Functions 
Rejectors Premature Short-Term Long-Term 

Terminators Successes Continuers 
(n= 40) (n= 105) (n= 23) (n= 114) 

B (Abstract Thinking) 1.95 2.19 1.97 2.25 

E (Dominant) .51 .30 .60 .46 
F (Impulsive) .92 .87 1.14 .96 
G (Conscientious) .99 1.05 1.01 .91 

H (Bold) .59 .84 .37 .53 

I (Tender-Minded) 1.42 1.23 1.21 1.08 

L (Suspicious) 1.64 1.72 1.31 1.68 

M (Imaginative) 1.44 1.53 1.94 1.53 

N (Shrewd) 2.32 2.50 2.41 2.58 

0 (Guilt-Prone) 2.30 2.37 2.55 2.55 

Ql (Radical) 1.64 1.84 1.51 1.71 

Faking Bad 2.33 2.40 2.51 2.59 

Faking Good 1.17 1.33 . 1.12 1.22 

Constant -55.45 -59.74 -58.13 -59.16 

There are relatively high structure coefficients for two other 16 PF prim~ries 
and one validity scale. The positive coefficient for H (Boldness) suggests that a 
high score on function 1 involves being adventuresome, thick-skinned, and will
ing to take risks. The negative coefficient for M (Imagination) is indicative of a 
concern for practical, day-to-day, reality-based concerns as opposed to enthu
siasm for art, literature, and other cultural pursuits. Another way of understanding 
M- is to note that it suggests a prosaic approach to life which emphasizes practi
cality rather than fantasy and creative imagination. Finally.the positive coefficient 
for Faking Bad suggests that a high score on function 1 involves a tendency for 
clients to present themselves in an unfavorable light and/or exaggerate their 
problems and concerns. 

The opposite interpretation is necessary for persons who score low on function 
1. At an operational level, this would be evident in the form of the following 
pattern of scores: M+ (Imaginative), L- (Trusting), QI- (Conservative), H- (Shy), 
and ·row Faking Bad. In brief, persons with low scores on this function could be 
described as more imaginative, having a richer fantasy life, being relatively shy, 
tending to trust others, and making no attempts to exaggerate their problems and 
concerns. It is worth noting the fact that premature terminators are the group with 
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the highest centroid (mean) on this function which suggests a tendancy toward 
anxious insecurity, projection, suspiciousness, hostility toward authority and 
tradition, difficulties in interpersonal relations, lack of creative imagination, and a 
certain degree of boldness in expressing the hostility that is implicit in these at
tributes. Such a pattern of personality development is congruent with the clinical 
folklore regarding premature terminators. 

As noted earlier, clients who attained their goals in short-term counseling 
scored lowest on thi:s function. This finding is congruent with the clinical folklore 
regarding the attributes of persons who respond positively to counseling/psycho
therapy. Specifically, those scoring low on this function can be described as 
imaginative, creative, conservative, shy, and trusting. 

Description of Function 2 

At an operational level, function 2 shows noteworthy positive structure coeffi
cients for N (Shrewd), B (Abstract Thinking), and O (Guilt-Prone) and negative 
coefficients for H (Boldness), I (Emotionally Sensitive), and M (Creative Imagi
nation). The largest coefficient is evident for N (.47) which suggests that social 
awareness, social poHsh, self-insight, lack of sentimentality, shrewd calculation, 
sophistication, and social poise are important aspects of this function. Cattell, 
Eber and Tatsuoka ( 1970) note that a high score on N indicates a person who is, 
" ... ingenious, sharp at clinical diagnosis, flexible in viewpoint, inclined to 
'study the angles', alert to manners, to social obligations and to the social reac
tions of others." (pp. 99-100). At another point, high scores are described as 
follows: "Their approach to people and problems is usually perceptive, hard
headed, and efficient - an unsentimental approach to situations, an approach 
akin to cynicism." (IPAT Staff, 1986, p. 29). The description of N+ offered by 
Karson & O'Dell (1976) states that it measures, " ... the socially important 
personality trait of poise or sophistication, or, as it is called on the 16 PF profile 
sheets, 'shrewd, calculating, and worldly' " (p. 62). 

The structure coefficient for H (Boldness) is -.40 which suggests that persons 
with low scores on this dimension " ... tend to be shy, withdrawing, cautious, 
retiring 'wallflowers' ... usually tend to have inferiority feelings and tend to be 
slow and impeded in speech and in expressing themselves." (IPAT Staff, 1986, p. 
27). In the 16 PF Handbook, Cattell, Eber, and Tatsuoka (1970, p. 91) list "shy, 
timid, restrained, (and) threat sensitive" as the salient characteristics of individu
als with low (H-) scores on this dimension. Karson and O'Dell (1976, p. 51) 
imply that a reluctance to engage in risk-taking is an important aspect of low 
scores on this factor. 

The positive structure coefficients for B (Abstract Thinking) and O (Guilt
Proneness) indicate that these two dimensions are also noteworthy aspects of 
function 2. Interpretation of the structure coefficient for B (.37) is rather straight
forward and suggests that high scores on function 2 are associated with high 
abstract thinking, academic aptitude, general intelligence, insightfulness, adapt
ability, and fast learning. The positive structure coefficient for O (.33) suggests 
that guilt proneness, worry, depression, brooding, apprehension, anxiety, insecuri
ty, and phobic symptoms are important facets of function 2. In their discussion of 
the clinical use of the 16 Pf, Karson and O'Dell (1976, p. 64) note that obses-
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sional worrying is an important facet of O+ scores. They also state that O is one 
of the three most important 16 PF scales for clinical work. Their observation that, 
" ... the guilt behind O+ is very difficult to extinguish even after intensive indi
vidual or group psychotherapy" (Karson & O'Dell, 1976, p. 65) is especially 
helpful in understanding the nature of function 2. 

The negative structure coefficients for I (Tender-Minded) and M (Imaginative) 
not only indicate that low scores on these dimensions are associated with higher 
scores on function 2, but also suggest some further insights about what may be 
involved in this function. Specifically, the structure coefficient for I is -.35 and 
the structure coefficient for Mis -.22. Low scorers on the I factor can be de
scribed as self-reliant, toughminded, focused, unsentimental, practical, unaffected 
by fancies, hard and rejecting of illusions. Low scores on M suggest a behavior 
pattern including practicality, good reality contact, conventionality, dependability, 
good judgement, task orientation and a lack of creative imagination/fantasy. 

Referring back to Table 3 it is important to recall that long-term continuers 
were the group with the highest scores (centroid= .29) on this function. Thus, it 
would appear that persons with the following pattern of 16 PF primaries can be 
expected to score highest on this function and to continue longer in counseling: 
N+, B+, O+, H~ , and M-. In contrast, rejectors (centroid= -.60) and short-term 
successes (centroid= -.45) scored considerably lower on this function. One would 
tend to anticipate the following score pattern for both groups since their means 
(-.60 vs. -.45) do not differ substantially: N- (Naive), B(Concrete Thought), 0-
(Self-Assured), H+ (Bold), I+ (Tender-Minded), and M+ (Imaginative). In brief, 
persons scoring low on this function can be described as socially clumsy, unpre
tentious, and forthright (N-); adventurous, friendly, socially bold, and spontane
ous (H+ ); tender-minded, emotionally sensitive, dependent, and theatrical (I+); 
self-assured, complacent, secure, and resilient (0-); more concrete in thought 
(B-); imaginative, unconventional, absent-minded, and inclined to creative fanta
sy (M+). 

Accuracy of Prediction 

The results of the statistical tests reported earlier indicate that the two discrim
inant functions reflect group differences which cannot be attributed to random 
errors. However, these statistics do not show how effective these two discriminant 
functions are in predicting group membership. The hit rates for the four groups 
summarized in Table 7 show how well group member~hip can be predicted by the 
discriminant functions. The overall hit rate for the four groups is 51 %. This hit 
rate is not particularly impressive but it is considerably better than the hit rate of 
33% that one would expect to obtain based on random assignment. The hit rates 
for rejectors and short-term successes are about what one would expect on the 
basis of chance alone but the hit rates for premature terminators (54.3%) and 
long-term continuers (68.4%) are considerably better than one could expect to 
obtain on the basis of random assignment (37.2% for premature terminators and 
40.4% for long-term continuers). 

The findings from the present study, especially the overall hit rate of 51 % 
suggest the need for further research designed to refine the prediction of clients' 
responses to counseling. Alternative assessment procedures such as the CAQ and 
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TABLE 7 
, 

HIT RATES USING DISCRIMINANT FUNCTIONS TO 
PREDICT RESPONSE TO COUNSELING 

Actual Group . Predicted Group Membership 
Membership 

Rejectors Premature Short-Term Long-Term 
Terminators Successes Continuers 

Rejectors (n= 40) 5 18 1 16 
(12.5%) (45.0%) (2.5%) (40.0%) 

Premature 3 57 3 42 
Terminators (n= ·105) (2.9%) (54.3%) , , (2.9%) (40.0%) 

Short-Term 0 6 4 13 
Successes (n= 23) (0.%) (26.1 %) (17.4%) (56.5%) 

Long-Term 2 33 1 78 
Continuers (n= 114) (1.8%) (28.9%) (.9%) (68.4%) 

Hit Rate= 51 % 

MCMI should be considered. This is especially true if one hopes to identify the 
potential rejectors who are unlikely to return for treatment after the intake inter
view. The hit rate for this group is so low that the classification equations ob
tained in the present study would not be effective in identifying potential rejec
tors. The same situation holds true for the short-term successes. The hit rate for 
this group is not sufficient to be of practical value. In contrast, the hit rate for 
long-term continuers and premature terminators represent considerable improve
ment over what one would expect on the basis of chance alone. If the present 
findings can be cross-validated through further research, then the classification 
equations for these two groups should have value for predicting clients' response 
to counseling. 
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Given the frequent use of SPSSX and SPSS/PC+ exploratory factor analysis in 
analyzing multivariate psychometric data, it is germane to examine the limitations 
of the Factor program as it currently exists. Over recent years, the routines in 
these packages generally have been developed and expanded considerably. In 
particular, the exploratory factor analysis procedures have been greatly extended 
and enhanced with inclusion of additional estimation methods such as maximum 
likelihood, unweighted least squares, generalized least squares, and so on. Like
wise, availability of a Scree plot of the latent roots against factor number has 
facilitated determination of the appropriate factor-extraction number. Provision of 
a x2 goodness-of-fit test, as well as options for sorting and retaining factor load
ings greater than a minimum level (usually~± .30), have added to the utility of 
the SPSSX and SPSS/PC+ statistical routines. These routines have undoubtedly 
facilitated and stimulated psychometric reports involving the use of factor analy
sis in the psychological literature. 

Despite these evident improvements, a number of useful and practical features 
still remain absent from the currently available program. For example, the Factor 
program provides no estimation of simple structure, as indexed by (± .10) hyper
plane counts for rotated solutions. Despite provision of several types of orthogon
al rotation, the only oblique method included is direct Oblimin. There is no provi
sion for Promax. There is no provision for Maxplane or Rotoplot or topological 
rotation. The transformation matrix is not output, for oblique solutions. There is 
no automatic calculation of the standardized alpha (coefficient of determination) 
for the loadings of each factor. Nor is there an objective Scree test; inclusion of 
pertinent algorithms as standard procedures would greatly enhance the utility of 
the SPSSX and SPSS/PC+ program in multivariate psychometric research. · 

Such deficiencies are highlighted here in the hope that statistical software 
manufacturers will incorporate these positive suggestions into. subsequent ver
sions of their factor-analytic programs, so that the user at least has the option of 
choosing whether or not to use these procedures in conducting an exploratory 
factor analysis . Provision of these additional features in the currently available 
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factor analysis programs would surely enable greater precision in obtaining more 
refined factor solutions than is currently possible. 

HYPERPLANE COUNT 

For many years researchers have been routinely calculating the ± .1 O hyper
plane count as a quantitative index of approximation of the final rotated factor 
solution to simple structure criteria. This involves determining the percentage of 
factor loadings less than or equal to, let us say, ± .10 in the rotated factor matrix 
(factor-pattern matrix for obliquely rotated solutions). This principle was original
ly enunciated by Thurstone when he recommended that there should be only a 
few high factor loadings, with the remainder as close to zero as possible. Nonsig
nificant, trivial factor loadings were regarded by Thurstone as being in what has 
become known as the "hyperplane." Variables associated with these small load
ings are not loaded significantly by the particular factor/latent trait (Cattell, 1978, 
pp. 102-111; Gor·such, 1983, pp. 177-182; 340-143). Hyperplane counts for dif
ferent factor solutions enable comparison of the adequacy of each solution in 
terms of simple structure criteria. However, the hyperplane count cannot be used 
in isolation from other considerations, given that it is influenced by variables such 
as the inter-factor correlations (Gorsuch, p. 199). 

Generally, hyperplane counts increase as the number of factors extracted 
becomes greater (cf. Boyle, 1988). However, there are occasions when the hyper
plane count does not increase with additional factors taken out or, more common
ly, when the increase is only marginal or trivial (let us say, 2% to 3%, rather than 
10% to · 12%, for each additional factor extracted). Under these circumstances, it 
would seem appropriate to accept the more parsimonious solution. In the past, 
researchers have had to compute the hyperplane count by adding up the number 
of nonsignificant factor loadings in each column of the rotated factor matrix, and 
then calculate the percentage hyperplane count as a function of the total number 
of loadings in the factor matrix. It is a nuisance to have to continually calculate 
this index of simple structure manually, when the SPSSX or SPSS/PC+ program 
could very easily produce this informati_on as part of the standard output. 

ROTATION STRATEGIES 

SPSSX and SPSS/PC+ provide several options for orthogonal rotation of 
factor solutions. However, only one method of oblique rotation is provided (direct 
Oblimin). This situation represents a definite deficiency in the SPSSX and 
SPSS/PC+ packages. Gorsuch (1983, pp. 203-204) has listed no fewer than 15 
major methods of oblique rotation. In virtually all instances in psychometric 
research, factors are actually obliquely related. Only in very special situations are 
factors truly orthogonal and unrelated to each other (Loo, 1979). It is a fundamen
tal principle in behavioral and life contexts that "things tend to go together" to 
some degree or other. As Boyle (1988, p. 743) indicated, the popular use of 
orthogonal rotation is rather disconcerting, particularly as the method often fails 
to even moderately achieve.simple structure. Moreover, in the unlikely event that 
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hyperplanes are actually orthogonal, an oblique solution conveyed to maximum 
simple structure approximation inevitably will terminate at the appropriate special 
orthogonal position (Cattell, 1978). Only after finding nonsignificant, trivial 
correlations between obliquely rotated factors is one entitled, a posteriori, to 
conduct an orthogonal rotation of the factor matrix. A priori considerations alone 
can never fully justify the use of orthogonal rotation in exploratory factor analy
sis. Routine application of orthogonal rotation makes a mockery of this reality of 
the interrelatedness of psychometric dimensions in nature. 

Especially disconcerting is that there is no provision for undertaking a Promax 
oblique rotation in the SPSSX or SPSS/PC+ programs, as they currently are struc
tured. This is unfortunate, given that Promax (Hendtjckson & White, 1964) is one 
of the best analytic rotation strategies, allowing control over both the degree of 
obliquity and extent of approximation to simple structure via the power (k) func
tion, and particularly since the method has been available for over two decades. 
Users of the SPSSX and SPSS/PC+ factor programs at least should be given the 
option of carrying out a Promax rotation as an alternative to direct Oblimin alone. 
This is a major limitation of SPSS Inc. products as they currently stand. Indeed, 
MacCallum (1983) pointed to this deficiency several years ago, and still Promax 
is not included as a rotational option. Moreover, SPSSX and SPSS/PC+ do not 
make any provision for other oblique rotational strategies such as Maxplane, 
Functionplane, Optres, Orthotran, and so on. SPSS, Inc. has apparently been slow 
to catch up with certain of its competitors in this regard. 

TOPOLOGICAL ROTATION 

As for the issue of topological rotation in addition to analytic rotation alone, 
SPSSX and SPSS/PC+ have failed to include, for instance, Rotoplot (Cattell, 
1978, pp. 136-151), which enables an even greater approximation to maximum 
simple structure of the final rotated solution than is possible with analytic rotation 
alone. Several studies have suggested the efficacy of improving simple structure 
by means of computer-assisted graphic oblique transformation (cf. Boyle & 
Stanley, 1986). On the basis of their review of the relevant literature, Boyle and 
Stanley reported that Rotoplot typically produced an average 8% increase in the 
± .10 hyperplane count, additional to that gained with direct Oblimin alone. Some 
studies displayed up to 15% gain in the hyperplane count. These findings confirm 
that the analytic rotation options provided in SPSSX-and SPSS/PC+ may enable 
only a rough approximation to simple structure, in many instances. Accordingly, 
the substantive psychological interpretation of derived factors is likely to alter 
appreciably, where the hyperplane count can be improved significantly over that 
initially obtained by analytic rotation alone. 

Boyle and Stanley (1986) demonstrated empirically that rotoplot "polished" 
solutions were more readily interpretable in psychological terms, being less 
complex with reduced overlap of significant factor loadings for each factor/latent 
trait. Findings indicated that Rotoplot reduced many of the factor-pattern load
ings, leaving the larger ones more clearly prominent, and producing results 
somewhat akin to those attained using Promax. However, best approximations to 
simple structure were reported for Rotoplot- "polished" Maxplane, Promax, and 
Harris-Kaiser methods respectively, indicating, therefore, that use of Rotoplot can 
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even improve the hyperplane count beyond that obtained through analytic Promax 
alone. Rotoplot "cleaned up" the resultant factor solution, thereby facilitating its 
substantive interpretability. Given the greater complexity of the analytic solution, 
the improvem~nt to simple structure due to Rotoplot was evident. Use of up to 20 
or 30 Rotoplot cycles may be required to clarify the factor solution in some in
stances. Kline (1979, p. 37) has advocated use of Rotoplot, stating that attainment 
of simple structure requires ''demonstration that further rotations produce a drop 
in the hyperplane count, the application of Bargmann' s ... statistical test for 
simple structure and the fact that the percentage of variables in the hyperplane lies 
between 55% and 85% .. ; topological programs by these criteria of simple struc
ture do seem more efficient than others." 

While inclusion of Rotoplot would be a welcome additi9n to the SPSSX 
package, its utility would seem even more discernible in the SPSS/PC+ program. 
Interactive computer-assisted graphic oblique rotation is particularly suited for 
use with the PC, as provided in the Stat I computer package ( wherein Rotoplot is 

_ included as an easily used addition to analytic .rotation - Brennan & Nitz, 1986, 
p. 174). The Stat I package is clearly in advance of SPSS/PC+ in this regard. 
Rotoplot, however, does require access to the transformation matrix associated 
with the analytic rotation. The SPSSX and SPSS/PC+ programs fail to report the 
transformation matrix for oblique solutions, so that one is presently required to 
compute this matrix "by hand" in order to use Rotoplot as an "add-on" to the 
SPSSX or SPSS/PC+ output alone. This is done by inverting the unrotated factor 
matrix (Vo), producing a new matrix (Vo1

), which is premultiplied by the corre
sponding factor-pattern matrix (Vr). A shift matrix is generated from visual 
inspection of the positioning of the reference vectors with respect to the factor 
loadings. This shift matrix operates on the existing transformation matrix such 
that a new transformation matrix is produced enabling, hopefully, an improved 
factor pattern with each additional Rotoplot cycle. The factor rotation equation is 
Vo.L = Vr ---(1), where Lis the transformation matrix. Use ~f Rotoplot requires 
that Eqn.( 1) is premultiplied by the inverse of Vo such-that vo· 1

• Vo.L = 
vo·1.Vr ---(2). Since the identity matrix (1

1
) = vo·1 .Vo, L = vo·1 .Vr ---(3). With 

non-square matrices, it is not possible to obtain a classical inverse, necessitating 
estimation of a "pseudo-inverse." By postmultiplying Vo by vo·1, one obtains 
Vo.vo·1 = I ---(4), such that 1

2 
is not an identity matrix. Vo.vo·1 = vo·1.Vo, as 

the order ofI
1 

is different froni that of 1
2

, where vo·1 is not a classical inverse of 
Vo. 

While topological rotation strategies such as Rotoplot can be very helpful in 
certain instances, this js not true for every factor analysis. Indeed, Boyle and 
Stanley ( 1986) reported only marginal improvement to the (± .10) hyperplane 
count in their own use of Rotoplot, although they carried out only five Rotoplot 
cycles. As they reported, however, several studies have shown significant and 
substantial imprpvement in approximation to simple structure as a direct result of 
employing Rotoplot. Hence, Rotoplot would seem to be a useful addition to the 
SPSSX and· SPSS/PC+ factor analysis programs. Implementation in the 
SPSS/PC+ program should overcome the main disadvantage of Rotoplot, namely 
that it can be time-consuming in some instances. It would be nice if SPSS, Inc. 
would consider including Rotoplot, especially in future versions of the SPSS/PC+ 
package. 
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OBJECTIVE SCREE TEST 

On a different note, the ability to output a Scree plot of latent roots · against 
factor number in the SPSSX and SPSS/PC+ packages is undoubtedly a great 
asset. This allows subjective interpretation of the Scree test, which admittedly 
encourages the researcher to take account of the Scree plot. However, there is no 
provision in the current versions of SPSSX and SPSS/PC+ for objective assess
ment of the Scree plot, such as the automated Scree test of Barrett and Kline 
(1982) or the objective CNG Scree test (Gorsuch, 1983, p. 168), both of which are 
based on computer algorithms, thereby avoiding this subjectivity in interpretation. 
It would be relatively easy for SPSS, Inc. to include a computer algorithm for 
objective interpretation of the Scree test. Use of these algorithms has enabled 
more accurate predictions of the appropriate factor extraction number than does 
subjective interpretation of the Scree plot as currently output from the SPSSX and 
SPSS/PC+ packages. The objective Scree tests (cf. Gorsuch & Nelson, 1981) 
compare favorably with other indices of the appropriate number of factors, such 
as Velicer's (1976) MAP test, or Revelle and Rocklin's (1979) VSS test. It would 
be useful if some form of objective Scree test, along with other objective indices 
of the appropriate factor-extraction number could be reported in the standard 
factor-analytic output. The researcher, then, can more conveniently evaluate this 
information, and so reach an informed decision as to the number of factors. In this 
way, interpretation of the Scree plot which is currently subjective, undoubtedly 
resulting in discrepant estimation of the number of factors by different investiga
tors (and even the same investigator at different times), would be standardized for 
all researchers using the SPSSX and SPSS/PC+ programs. This situation must be 
regarded as a desirable goal; putting the use of exploratory factor analysis onto a 
more reliable footing than presently is the case. The problem of the number of 
factors is often a complex and difficult one. Provision of further information as 
suggested here should be a beneficial addition to the SPSSX and SPSS/PC+ 
packages. · 

CONCLUSIONS 

While these recommendations apply specifically to the SPSSX and SPSS/PC+ 
packages, most, if not all, of them apply equally to other well-known statistical 
packages such as SAS and BMDP. However, given that SPSS, Inc. products are 
among the most frequently used in multivariate psychometric investigations, it 
seems germane to focus attention, initially at least, on SPSSX and SPSS/PC+. 
Certainly, with the advent of confirmatory factor-analytic methods employed 
alone or, more fruitfully, as part of an overall structural equation modeling ap
proach using, let us say, LISREL in SPSSX (cf. Cuttance & Ecob, 1987; Joreskog 
& Sorbom, 1981, 1985), COSAN (McDonald, 1985), or EQS in BMDP (Bentler, 
1984), reliance on exploratory factor-analytic methods has declined considerably. 
Nevertheless, this does not invalidate the usefulness of exploratory factor-analytic 
methodology as such, and it is often used very fruitfully in conjunction with 
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confirmatory methods of analysis. Inclusion of the above suggestions into future 
versions of SPSSX and SPSS/PC+ would undoubtedly enhance the precision with 
which exploratory factor analysis can be employed using these programs. It is 
important that as many as possible of the decision points in exploratory factor 
analysis be put onto a more objective basis than currently provided in the SPSSX 
and SPSS/PC+ programs. · · 
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