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POLICY STATEMENT 

The primary aim of Multivariate Experimental Clinical Research is to provide 
a publication outlet for research in the areas covered and indicated currently by 
the terms personality study, clinical diagnosis and therapy, extending into the 
learning, social, physiological, applied and developmental aspects of these. 
Although due representation is given to theoretical articles which may have a 
methodological basis, the journal is not one of multivariate statistical methods. 
Although multivariate in outlook, both manipulative and non-manipulative 
research is accepted. In fact preference is given to dynamic, manipulative and 
time-sequential studies. Particular encouragement is provided for pioneer experi
mental .attacks on what is ~esignated personality dynamics and motivation, as 
well as the natural expansion thereof into structured learning theory. 
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PERSONALITY, MOTIVATION, & HOLLAND TYPE IN 
A PRIVATE-PRACTICE SAMPLE 

Anita C. Witt 
James M. Schuerger 

Cleveland State University 

ABSTRACT 

Variations in personality and motivational patterns among Holland types were 
investigated. Motive was measured by the Motivational Analysis Test (MAT), 
personality by the Sixteen Personality Factor Questionnaire (16PF), and Holland 
type was derived from scores on the Strong-Campbell Interest Inventory (SCII) or 
the California Occupational Preference System (COPS). The results of these tests 
were obtained from a private-practice data base including 206 clients seeking 
career counseling or therapy. It was expected that certain levels of personality 
factors and motivational patterns would be characteristic of persons in the various 
Holland types. The results suggest that motivational patterns tend to be more 
similar across Holland types, whereas analyses of variance found significant 
variability between the Holland types on the personality factors extraversion, 
practicality, and independence. Interpretations were offered and theoretical impli
cations discussed. 

INTRODUCTION 

Personality and motivation affect performance in many areas of functioning, 
including occupation. This study investigates variations in personality and moti
vational patterns among Holland types (Holland, 1973). Interest in motivation has 
prompted the development of sophisticated measuring devices to systematize our 
knowledge of human motivation. Motive was measured by the Motivational 
Analysis Test (MAT). The Sixteen Personality Factor Questionnaire (16PF) was 
the measure of personality. Holland type was established from scores on the 
Strong-Campbell Interest Inventory (SCII) or the California Occupational Prefer
ence System (COPS). The results of these tests were obtained from a private 
practice data base, including 206 clients, some seeking therapy and others seeking 
career counseling. 

We can expect to find specific patterns among Holland types using second
stratum personality factors and motivational measures. According to Holland 
(1973, p. 3), "The more closely a person resembles a particular type, the more 
likely he is to exhibit the personal traits and behaviors associated .with that type." 
Holland goes on to state that individuals within a particular occupation have 
similar personalities and similar histories of personal development. 
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Prior research has been conducted comparing occupational groups with 16PF 
profiles (Peraino & Willerman, 1983) and MAT scores (Cattell & Kline, 1977). 
Our results are comparable to the results obtained by Peraino and Willerman 
(1983) whose study identified personality correlates of occupational status using 
Holland's typology and two-way analyses of covariance of 16PF second-order 
personality factors. Cattell and Kline ( 1977) compared various occupational 
groups with 16PF profiles and MAT sten scores, and found that prediction of 
vocational suitability can be improved by including the MAT in assessment when 
administering the 16PF to reveal the individual's dynamics . 

. METHOD 
SUBJECTS 

For this study, relevant test scores which had previously been collected from 
206 clients were.taken from a private practitioner~ s file. The clients had either 
been involved in therapy or had sought career counseling. Selection of each 
subject for this particular study was based on: 1.) the availability of scores for 
both the 16PF and an occupational interest measure (SCII ot COPS) and/or 2.) the 
availability of scores for both the MAT and an occupational interest measure 
(SCH or COPS). The research could have been enhanced by including the soci
oeconomic status of the subjects, but this information was not available in the 
files. 

INSTRUMENTS 

16PF. The 16PF questionnaire samples normal personality, as expressed by 
questionnaire. It provides scores on fifteen personality traits, plus general mental 
ability. These personality factors are not totally independent of each other; specif
ic combinations of factors comprise five groups of personality characteristics, 
called second-stratum factors: extraversion, anxiety, tough practicality, indepen
dence, and control. These are defined as "broad influence patterns which find 
their expression, through the 16 primary factors, on a person's behavior" 
(Schuerger, Watterson, & Croom, 1983, p. 116). 

MAT. The MAT is an objective test of motivation which estimates the total 
strength of an individual's interest by measuring behavior in relation to drives. 
Correlational and factor analytic research has designated five basic drive dimen
sions called ergs, which are basic goals of behavior, and five sentiment structures, 
which ate culturally influenced goals (Cattell, Horn, Sweney, & Radcliffe, 1964). 
The MAT measures the strength of the following dynamic factors: fear, narcism, 
mating, pugnacity, and assertiveness (all ergs), and career, home-parental, super
ego, self-concept, and sweetheart-spouse sentiments. Integrated and unintegrated 
components of motivation are obtained on the MAT. Integrated components deal 
with conscious processes and are estimated from Information and Word Associa
tion, whereas .unintegrated components deal with unconscious processes and are 
obtained through Autism and Projection. 

Holland typolo~y. Holland (1966; 1973) developed a dynamic theory of voca
tional choice in which per.sons are grouped into six ideal "types" based on 
common interests and other environmentally and culturally-based characteristics. 
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He found through observation that these six classes accounted for most human 
interests, traits, and behaviors. Furthermore, certain "types" prefer certain 
occupations; a person's personality type determines the primary direction of the 
person's occupational choice (Holland, 1973). 

Holland designated six occupational types: Realistic, Investigative, Artistic, 
Social, Enterprising, and Conventional. Realistic individuals are described as 
practical, conforming, materialistic, and self-effacing. Investigative types are 
described as curious, analytical, methodical, rational, independent, and reserved. 
Artistic persons are described as idealistic, impulsive, nonconforming, and emo
tional. Social types are described as cooperative, frien~ly, helpful, understanding, 
and responsible. Enterprising individuals are described as ambitious, domineer
ing, energetic, self-confident, and sociable. Conventional persons are described as 
conforming, inflexible, conscientious, and practical.The Holland assignments for 
this study are derived from SCH and COPS profiles. The SCH has 325 items 
which make up four scales: General Occupational Themes (from which the 
Holland types are derived), Basic Interest Scales, Occupational Scales, and 
Administrative Indices. COPS is an interest measurement dividing occupations 
into 14 groups, from which Holland patterns can be derived. Details pf the deriva
tion of Holland types from COPS can be obtained from the second author. 

PROCEDURES 

In regard to personality based on 16PF profiles, we anticipated that certain 
levels of extraversion, practicality, independence, and control would be character
istic of persons in the various Holland types (Schuerger et al., 1983; Peraino & 
Willerman, 1983). Similarly, we anticipated that certain motivational patterns 
would be characteristic of persons in the various Holland types. To enhance clini
cal usefulness and validate the anticipated patterns, these expectations were made 
explicit, based on prior research and established descriptions of the Holland types, 
personality factors, and motivational patterns. These expectations are presented in 
terms of range (high, medium, low) in Tables 1 and 2. 

The ranges were assigned according to the anticipated level ( of manifestation) 
of each factor within a particular Holland type, on a scale of one to ten, with a 
score of 1 being least characteristic and 10 being most characteristic. In regard to 
personality factors among Holland types, "high" includes scores greater than 6, 
"medium" includes scores between 5 and 6, and "low" includes scores less than 
5. In regard to motivational patterns among Holland types, we established only 
two ranges; "high" includes scores greater than or equal to 5.5 and "low" in
cludes scores less than 5.5. 

Once ranges were established, mean scores were calculated for each personali
ty factor and motivational pattern by Holland type, and compared to our expecta
tions. Analyses of variance were run to determine whether the variability between 
Holland types, for each second-stratum factor and motivational pattern, was sig
nificant. Finally, the standard error of the mean and critical value were also calcu
lated for each of the Holland types for both personality and motivation. 
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RESULTS AND DISCUSSION 

Table 1 presents the mean scores of the 16PF second-stratum factors extraver
sion, tough practicality, independence, and self-control, according to Holland 
type, for 158 clients. Overall, of 24 expected outcomes, 16 were supported. By 
chance, one would anticipate 8 out of 24. The expectations regarding the Enter
prising type have proven to be the most accurate, with n = 35. The scores of those 
individuals subsequently identified as enterprising suggest that Enterprising types 
do in fact exhibit a tendency to be high on extraversion, practicality, and indepen
dence, and medium on control. Enterprising and Investigative types were found to 
be more independent and the Social and Enterprising types were found to be the 
more extroverted, validating the findings by Peralno and Willerman (1983). The 
research could have been enhanced by including the socioeconomic status (SES) 
of the subjects, as in Peraino and Willerman's study, but, this information was not 
available in the data base used in this study. 

Enterprising types do in fact exhibit a tendency to be high on extraversion, 
practicality, and independence, arid medium on control. Enterprising and Investi
gative types were found to be more independent and the Social and Enterprising 
types were found to be the more extroverted, validating the findings by Peraino 
and Willerman (1983). 

TABLE 1 

EXPECTED DIRECTION (HIGH, > 6; MEDIUM, 5-6; OR LOW, < 5), MEAN, 
AND STANDARD DEVIATION FOR EACH OF THE SECOND-STRATUM 
FACTORS OF PERSONALITY ON THE 16PF BY HOLLAND TYPE, N=158 

Holland Type 

R I A s . E C ANOVA 

Factors n=21 n= 19 n=34 n=37 n=35 n= 12 F/p 

Extrav U3.07* U3.98* U5.28 H/5.30 H/6.22* U4.34* 8.170 
(1.65) (2.01) (2.36) (1.51) (1.99) (2.09) /.000 

Prac H/6.50* U6.59 U4.60* U4.62* H/6.05* M/6.46 9.128 
(1.34) (1.46) (1.29) (1.36) (1.68) (1.50) /.000 

Indep U5.57 H/6.08* H/6.13* M/5.24* H/7.21* U4.99* 3.256 
(1.68) (2.19) (2.49) (1.89) (2.37) (1.72) /.005 

Control M/4.57 U4.39* U4.38* H/5.23 M/5.40* H/5.04 1.411 
(2.02) (1.93) (1.95) (1.82) (1.87) (1.55) /.215 

SEm .4364 .4588 .3430 .3288 .3381 .5774 
crit .7201 .7571 .5659 .5425 .5780 .9526 

Note. * Indfoates that the expectation was substantiated. 
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The level of accuracy we achieved could be related to how adequately each 
Holland type is defined and also the number of individuals diagnosed as a particu-
lar Holland type on the SCH and/or COPS. For example, the Holland type 
Conventional is the least defined type and in this study, the smallest sample 
(n = 12), from which we found only one anticipated outcome - low on Extraver-
sion - to be accurate. 

TABLE2 

EXPECTED DIRECTION (HIGH,> 5.5; LOW,< 5.5), MEAN, AND 
STANDARD DEVIATION FOR EACH MOTIVATIONAL PATTERN BY 

HOLLAND TYPES, N=145 

Holland Type 

MAT R I A s E C ANOVA 

Total n= 12 n= 12 n=42 n=30 n=41 n= 8 F/p 

Career -/3..17 -/4.58 -/3.55 -/4.47 -/5.17 -/4.63 1.997 
(2.11) (2.14) (2.61) (2.17) (2.55) (2.55) /.069 

Home -/4.67 -/4.42 U4.36* U4.88* L/4.17* H/5.75* 0.869 
(2.59) (2.43) (2.23) (1.86) (2.07) (2.54) /.519 

Fear H/7.00 H/6.00 U5.09* L/4.70* L/5.15 L/4.37 1.437 
(2.83) (1.22) (2.71) (2.62) (2.72) (2.72) /.203 

Narcism L/8.08 H/7.00* H/8.30* H/7.97* H/6.88* L/8.00 1.769 
(2.40) (2.48) (1.93) (2.09) (2.27) (l.80) /.109 

Super L/4.42* L/4.42* U3.42* U4.10* L/3.88* L/5.00* 1.673 
(2.84) (1.68) (1.80) (2.04) (2.37) (l.80) /.131 

Self L/5.83 H/6.58* H/5.76* H/6.10* H/5.76* L/5.13* 0.649 
(1.90) (2.29) (2.20) (2.07) (2.37) (1.54) /.691 

Mating -/5.42 -/6.42 -/6.90 -/6.67 H/6.49* H/7.63* 1.272 
(1.98) (1.98) (2.00) (1.81) (2.07) (1.22) /.273 

Pugnac L/5.25* L/6.00 H/5.45 U4.87* H/5.70* L/4.13* 0.753 
(2.48) (3.11) (2.64) (2.16) (2.34) (2.09) /.608 

Assert -/2.50 -/2.83 -/4.31 -/2.53 L/4.34* L/2.63* 3.834 
(2.14) (1.34) (2.41) (1.96) (2.35) (1.49) . /.001 

Sweet -/6.08 -/6.25 -/7.05 H/7.00* -/7.00 H/7.13* 0.459 
(3.01) (2.68) (2.08) (1.95) (2.26) (2.09) . /.838 

SEm .5774 .5774 .3086 .3651 .3123 .7071 
crit .9526 .9562 .5092 .6025 .5154 1.667 

Note. * Indicates that the expectation was substantiated. "-" Indicates no particular 
expectation. 
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Table 2 presents the mean scores of the ten MAT total interest scores, accord
ing to Holland type, for 145 clients. There were instances when it was not feasible 
to assign a high or low rating to a Holland type on a particular motivational pat
tern. For example, some Social types may score pigh on Career, while other 
Social types may not. Overall, of 40 expected outcomes, 31 were supported. By 
chance, one would expect 20 of 40. 

In regard to motivation, realistic individuals were found to be high on all ergs 
and low on all sentiments, which suggests that realistic individuals are least in
fluenced by cultural factors and acquired attitudes, and most concerned with basic 
needs and goals. Conventional types were found to be highest in mating. Artistic 
types were found to be highest in narcism, though, for this sample of the popula
tion, all were high on narcism. Also, across the board, each type is high on the 
sweetheart-spouse sentiment, while each type is low on career, superego, and 
assertiveness. This may be attributed to the counseling context from which the 
sample was taken. 

Motivational patterns appear to be more similar across Holland types than are 
personality factors. This may be explained by similar needs and attitudes shared 
by this population in light of varying personality characteristics. For example, in 
terms of motivational patterns, this population taken from a counseling context 
appears to be lowest on assertiveness and highest on narcism. 

Significant variability exists between the Holland types on the personality 
factors extraversion, tough practicality, and independence, and on the motivation
al factor assertiveness. This supports the assumption that personality is more 
concrete and distinctive than motivation. In terms of motive, our expectations are 
based primarily on constructs, yielding tentative results. Although significant 
differences were not found between the Holland types for all of the factors, the 
results are nonetheless relevant and suggest that, in terms of control and most 
motivational patterns, variability exists within the types if not significantly 
between the types. 

The calculated mean scores in the "high" range for each Holland type desig
nate those motivational factors which play the greatest role within a particular 
Holland type. The lack of variability between Holland types in terms of motiva
tion may be attributed to the population used in this sample. Overall, the results 
suggest that personality is a better predictor of Holland type - and vice 
versa- than motivation. The results also suggest that certain levels of motivation 
can be anticipated based or.i occupational type; however, classifying types based 
on motivation is less clear. 

The results of this study confirm a number of previous assumptions regarding 
the motivational patterns and personality of Holland types. The results also con
tribute to the delineation and classification of motivational patterns and personali
ty characteristics among Holland types, for individuals in counseling. However, 
this is not to suggest that each Holland type has a definitive set of personality 
traits or fixed motivational patterns. Variation in prevalence of certain characteris
tics and the degree to which these characteristics are expressed does exist within 
types, as well as between types. Nonetheless, this information provides us with 
useful knowledge which can be applied in counseling and therapeutic settings. 
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A FACTOR ANALYSIS OF THE BRIEF PSYCHIATRIC 
RATING SCALE IN AN OLDER PSYCHIATRIC 

POPULATION: EXPLORATORY AND 
CONFIRMATORY ANALYSES 

Raymond L. Ownby _ 
Western Reserve Psychiatric Hospital 1 

Northfield, OH 

H. Philip Seibel 
Kent State University 

ABSTRACT 

Although the factor structure of the Brief Psychiatric Rating Scale (BPRS) is 
well established with many populations, a study by Overall and Beller ( 1984) 
suggested that its factor structure may differ with older psychiatric patients. The 
present study investigated the factor structure of the BPRS with older chronic 
psychiatric patients in a state-sponsored facility. Exploratory factor analyses 
showed that the BPRS factor structure with this population was in some respects 
similar to that found by Overall and Beller and in other ways similar to that 
previously found in younger general psychiatric samples. When various factor 
structures were assessed with confirmatory factor analyses viaLISREL, a hybrid 
model best fit the present data. This model shared features of the BPRS factor 
structure with young adult patients as well as with that found by Overall and 
Beller with geropsychiatric patients. 

INTRODUCTION 

The Brief Psychiatric Rating Scale (BPRS) is a symptom-construct rating 
scale widely used by clinicians in research with adult psychiatric patients. Devel
oped by Overall and Gorham in 1962, the instrument was originally constructed 
as a rapid assessment technique to evaluate the effects of treatment in drug re
search. The BPRS is now often employed for scaling clinical observatioµs of 
patients' emotional and behavioral characteristics in both in- and outpatient set
tings. Numerous factor analytic investigations have shown a stable factor struc
ture for the instrument (for summaries, see Overall & Klett, 1972 and Hedlund & 
Vieweg, 1980). 

Hedlund and Vieweg (1980) reviewed 25 factor analytic studies of the BPRS, 
11 of which were reported by Overall and his associates. Data analyses in these 
studies were drawn from schizophrenic inpatients in Veterans Administration 
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hospitals and National Institute of Mental Health facilities, from heterogeneous 
samples of psychiatric patients in other facilities, and from ratings of imaginary 
"typical"-schizophrenic, paranoid, and depressed patients by psychiatrists in four 
European countries. Analytic methods used in these studies included both princi
pal components and principal factors solutions rotated to both varimax and 
several oblique criteria . . 

In spite of the variety of patient populations, treatment settings, and analytic 
methods used, findings have been consistent. A stable factor structure has been 
demonstrated which usually includes four dimensions of manifest disordered 
behavior. These have been labeled Thinking Disturbance, Withdrawal-Retarda
tion, Anxious Depression, and Hostile Suspiciousness. The consistency of results 
has led Overall and his associates to standardize their use of these four factors, 
with inclusion of the three BPRS items that have the highest factor loadings on 
each in subsequent uses of the instrument. 

Although the factor structure of the BPRS has been demonstrated with young
er psychiatric patients, it has not been similarly investigated with older chronic 
patients. This is unfortunate, since the BPRS, based as it is on observation, may 
be useful in evaluating the characteristics of patients who cannot participate in 
other types of psychological assessment activities. This is often true of older 
chronic psychiatric inpatients. Overall and Beller ( 1984) report a factor analysis 
of the BPRS for a sample of geropsychiatric inpatients in a university hospital 
setting. Using powered vector analysis (Overall & Porterfield, 1963) and then 
obliquely rotating the factors to axes defined by the most salient variables for 
each factor, they arrived at a five factor solution, which they named Depression, 
Agitation, Cognitive Dysfunction, Psychotic Distortion, and Hostile Suspicious
ness. Reported correlations among these factors ranged from -.07 to .31; a second 
order analysis is not presented. 

Overall and Beller note that the factor structure they obtained for the BPRS 
with these geropsychiatric patients differed in several respects from that obtained 
in other populations. The BPRS item Depressive Mood, which usually loads on a 
factor with the items Anxiety and Somatic Concerns in adult psychiatric popula
tions, loaded in their analysis with Emotional Withdrawal, Blunted Affect, and 
Motor retardation. The item Anxiety, which usually loads on a factor with De
pression in younger populations, combined in their analysis with Tension and 
Excitement to delineate a factor which Overall and Beller name Agitation. 

For several reasons the relevance of these results for older psychiatric patients 
in other settings, such as long-term psychiatric facilities, is unclear. First, Overall 
and Beller' s sample of elderly patients was drawn from a primarily middle class 
population. Chronic psychiatric inpatients are rarely able to maintain a middle 
class socioeconomic status due to their interpersonal and vocational impairments. 
Their hospitalizations are often due to psychiatric disorders which develop early 
in life. Second, a majority of Overall and Beller' s sample was diagnosed as 
having organic brain syndrome or depression. Although these disorders are likely 
to be represented among chronic psychiatric patients, other diagnoses, especially 
the various types of schizophrenia, are likely to be present as well. Since the
BPRS is an instrument which is potentially useful in the assessment of the be
havior of these patients, a more precise determination of its factor structure was 
judged desirable. The purpose of this study was thus to assess the factor structure 
of the BPRS in a group of older chronic psychiatric inpatients. 
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METHOD 

As part of a larger study examining patients' characteristics on several be
havior rating instruments, all patients residing on the geriatric units of a 600-bed 
state psychiatric facility were rated on the 16-item version of the BPRS by the 
psychologist assigned to provide services to these units. Patient ratings were 
drawn from the group of all patients residing on the geriatric units . on January 1, 
1987, as well as all admissions to these units during the following 24 months. 
Two psychologists completed the standard rating format for the BPRS, which 
consists of item names, a brief description of criteria for each item, and boxes to 
check on a seven-point Likert-type scale. The points on the scale were anchored 
with descriptions by which the rater was to indicate the degree to which the 
symptom was present, ranging from "not at all" to "very severe." 

The intercorrelations of the ratings thus obtained were used as input for the 
principal components procedure available in the Statistical Package for the Social 
Sciences, Tenth Edition (SPSS-X, 1986). The number of factors to be retained for 
rotation was determined by the criterion of eigenvalue greater than one supple
mented by the scree test (Cattell, 1966). The principal components procedure 
using these criteria was used initially to determine the number of factors to retain 
for rotation; subsequently a principal factors solution was obtained and rotated 
both to varimax and oblimin criteria. The factor intercorrelation matrix obtained 
from the oblimin rotation was examined to determine whether second-order fac
tors should be extracted in order to further understand the BPRS factor structure. 
Since Overall and his associates have reported the use of scales defined by their 
factor analyses of the BPRS, reliabilities for the scales defined by the present 
analysis were obtained; these also facilitated comparisons of our results with 
those of Overall and Beller (1984), who similarly report reliabilities for their 
factor-defined scales. 

Finally, in order to facilitate comparisons of the fit of several factor models to 
our data, confirmatory factor analyses comparing several models were completed, 
using LISRELVII (Joreskog & Sorbom, 1989; Long, 1983a). Three models were 
tested: one based on the findings typical with adult psychiatric patients (Overall 
& Klett, 1972); one based on Overall and Belier's (1984) sample of older psychia
tric patients; and one based on the present stridy's finding with exploratory factor 
analysis. In this manner, it was hoped that it might be possible to determine which 
of the models best described the factor structure of these data. 

RESULTS 

Ratings for a total of 167 patients (72 men and 95 women) were obtained. The 
mean age of this group was 57.9-years, with a standard deviation of 10.0 years 
and a range of 40 to 89 years. Seventy-six percent of these patients were diag
nosed as presenting one of the subtypes of schizophrenia, 15% as displaying an 
affective disorder (including schizoaffective disorder), and 16% as displaying an 
organic diagnosis (primarily mixed organic brain syndromes and dementias). 
These percentages sum to greater than 100 because some patients had been given 
more than one of these diagnoses. 
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TABLE 1 

MEANS, STANDARD DEVIATIONS, AND RANGES 
FOR BPRS SCALES 

Scale Mean Standard Deviation Range 

1. Somatic Concern 1.80 1.05 1-7 
2. Anxiety 2.50 1.25 1-6 
3. Emotional Withdrawal 2.98 1.36 1-7 
4. Conceptual Disorganization 3.40 1.51 1-7 
5. Guilt Feelings 1.68 1.12 1-6 
6. Tension 2.17 0.98 1-5 
7. Mannerisms and Posturing 1.44 0.81 -1-5 
8. Grandiosity 1.60 1.13 1-6 
9. Depressive Mood 2.32 1.48 1~7 

10. Hostility 2.02 1.22 1-7 
11. Suspiciousness 2.13 1.35 1-7 
12. Hallucinatory Behavior 1.85 1.36 1-5 
13. Motor Retardation 1.67 1.04 1-6 
14. Uncooperativeness 1.98 1.04 1-7 
15. Unusual Thought Content 2.73 1.41 1-6 
16. Blunted Affect 2.60 1.10 1-6 

Interrater reliability was as_sessed for a subset of ten patients using the Y statis
tic proposed by Spitznagel and Helzer (1985) as an alternative to the kappa statis
tic, which may underestimate concordance because of its sensitivity to low base 
rates in the population considered. The Y statistic value in this analysis was .60; 
the corresponding kappa value was .51. 

Table 1 records the item names, means, standard deviations, and ranges for 
item ratings. Mean ratings for items tend to be near one or two (anchored by the 
descriptors "not at all" or "very mild,") although the ranges show that at least 
some patients were rated as "severe" or "very severe" on all items. This distri
bution for individual items probably reflects the pattern of ratings_overall: indi
vidual patients tended to have high ratings on just a few items reflecting the pat
tern of their disorder. When several patterns are averaged together, the mean 
values for individual items are low even though the ranges encompass most 
values possible. For example, a depressed patient might have high ratings on the 
items Depression and Motor Retardation but low ratings on Grandiosity and 
Unusual Thought Content, while precisely the opposite might be true for a patient 
diagnosed as a paranoid schizophrenic. 

Eigenvalues derived during the principal components procedure and used for 
determining number of factors to retain during the subsequent principal factors 
extraction and rotations are presented in Table 2. This table also presents the 
percentages of variance accounted for by each factor and the cumulative percent
age of variance accounted for by the principal components solution. Figure 1 
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TABLE2 

EIGENVALUES, PERCENTAGES OF VARIANCE ACCOUNTED FOR 
BY FACTORS, AND CUMULATIVE PERCENTAGES OF VARIANCE 

FOR THE PRINCIPAL COMPONENTS SOLUTION 

Factor Eigenvalue Percentage of Variance Cumulative 

1 4.77 29.8 29.8 
2 2.57 16.1 45.9 
3 1.74 10.9 56.8 
4 1.49 9.3 66.1 
5 1.00 6.2 72.3 
6 .76 4.8 77.1 
7 .70 4.4 81.5 
8 .59 3.7 85.2 
9 .50 3.1 88.3 

10 .38 2.4 90.6 
11 .33 2.1 92.7 
12 .29 1.8 94.6 
13 .27 1.7 96.2 
14 .25 1.5 97.7 
15 .19 1.2 99.0 
16 .17 1.0 100.0 

graphically presents the eigenvalues used in the scree test. It can be seen from 
inspection of Table 2 and Figure 1 that the slope of the eigenvalue plot changes 
substantially after extraction of the fifth factor, whose eigenvalue is only slightly 
less than one (with rounding, it becomes one, as reported in Table 2). Based on 
these two criteria (eigenvalue greater than one and inspection of the scree plot) a 
five-factor solution was judged most appropriate for these data. Final item 
communalities derived during the principal factors solutions are reported in Table 
3. 

The matrix of factor loadings derived from the principal factors solution and 
subjected to rotation to varimax criteria is included iri Table· 4. The five factor 
solution obtained accounted for 62% of the common variance. Loadings greater 
than an absolute value of .30 were deemed substantial and included in the follow
ing interpretations. These items are underlined in T~ble 4. Items with substantial 
loadings on the first factor included Somatic Concerns, Anxiety, Guilt Feelings, 
Tension, and Depressive Mood. Given the high loadings of such items as Anxie
ty, Guilt, and Depressive Mood, this factor has been named Anxious Depression. 

Scale items with positive loadings on the second factor were Conceptual 
Disorganization, Grandiosity, Hostility, Suspiciousness, Uncooperativeness, and 
Unusual Thought Content. In light of the high loadings of the items Grandiosity, 
Hostility, and Suspiciousness, this factor has been named Paranoid Symptoms. 
The third factor is defined by items such as Emotional Withdrawal, Conceptual 
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FIGURE 1 

PLOT OF EIGENVALUES USED IN SCREE TEST 
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FACTORS 

Disorganization, Depressive Mood, Motor Retardation, and Blunted Affect, and 
has been named Negative Symptoms. By contrast, the fourth factor is defined by 
items Conceptual Disorganization, Hallucinatory Behavior, and Unusual Thought 
Content, and is thus named Positive Symptoms. The last factor extracted is de
fined by the items Tension, Mannerisms and Posturing, and Hallucinatory Be
havi~r. Because of the high loadings of the item Mannerisms and Posturing, this 
factor has been named Motor Symptoms. 

An oblique rotation to oblimin criteria was obtained for the five-factor princi
pal factors solution. Inspection of the pattern and structure matrixes for this solu
tion showed that although as might be expected the magnitude of individual item 
loadings varied between the varimax and oblimin rotations, the overall interpreta
tion of each factor would not be substantially different from that reported above 
for the varimax rotation. The factor intercorrelation matrix for the five factors 
rotated to oblimin criteria is presented in Table 5. It can be seen that with the 
exception of the negative correlation between Factor 2, Paranoid Symptoms, and 
Factor 5, Motor Symptoms, and the_ positive correlation between Factor 1 
(Anxious Depression) and Fae.tor 3 (Negative Symptoms), the correlations among 
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TABLE3 
COMMUNALITIES FOR BPRS SCALES IN 

PRINCIPAL FACTORS SOLUTION 

Scale Communality 
1. Somatic Concern .31 
2. Anxiety .73 
3. Emotional Withdrawal .60 

. 4. Conceptual Disorganization .62 
5. Guilt Feelings .70 
6. Tension .38 
7. Mannerisms and Posturing .59 
8. Grandiosity .38 
9. Depressive Mood .79 

10. Hostility .76 
11. Suspiciousness .74 
12. Hallucinatory Behavior .41 
13. Motor Retardation .35 
14. Uncooperativeness .77 
15. Unusual Thought Content .98 
16. Blunted Affect .65 

these factors are not substantial. In light of the limited number of substantial 
intercorrelations among the factors, this matrix was judged unsuitable for higher
order factoring. 

ReHabilities (Cronbach' s alpha) for factor-based scales composed of items 
with the most clearly salient loadings were calculated. These are used as a way of 
measuring the extent to which extracted factors represent a homogeneous entity, 
and are reported in Table 6. It may be seen that the reliabilities for the first four 
factor-based scales range from .75 to .89, all in the acceptable range. The value 
for factor 5, .42, merits comment. 

This factor is defined primarily by one item, Mannerisms and Posturing. It 
was included for rotation because of its associated eigenvalue and the eigenval
ue's position in the scree. It was subsequently discovered that scores on this fac
tor, when factors scores for all patients were subjected to K-means cluster analy
sis, defined a small but highly distinctive group of patients with motor symptoma
tology (Ownby & Seibel, 1990)._ Most of these patients had previously been diag
nosed as catatonic schizophrenics, a diagnostic group known to often have promi
nent motor symptomatology. The low reliability of the factor thus probably re
flects the very high specificity of the item Mannerisms and Posturing, with a 
subsequent very small contributions from the other item, Hallucinatory Behayior, 
included in calculating the reliability. 

Finally, results of confirmatory analyses are presented in Table 7. An exten
sive discussion of the techniques of confirmatory analyses are provided elsewhere 
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TABLE4 
BPRS ITEM FACTOR LOADINGS-VARIMAX ROTATION 

Factor 
Item 1 2 3 4 5 

1. Somatic Concern .56 .01 .04 .00 .00 
2. Anxiety ..fil .13 .13 .20 .01 
3. Emotional Withdrawal .07 .13 .74 .17 -.03 
4. Conceptual Disorganization .17 .31 .35 .55 .25 
5. Guilt Feelings .82 .05 .10 .11 -.06 
6. Tension .50 .03 .06 .07 .34 
7. Mannerisms and Posturing -.08 .05 .05 .14 .75 
8. Grandiosity -.03 .50 -.29 .22 .01 
9. Depressive Mood .73 .09 .44 .02 -.22 

10. Hostility .10 .85 .07 .18 .08 
11. Suspiciousness .12 M .16 .19 -.10 
12. Hallucinatory Behavior .13 .12 .11 .50 .34 
13. Motor Retardation .20 .03 .54 -.04 .08 
14. U ncooperativeness .06 .84 .20 .05 .15 
15. Unusual Thought Content .11 .33 .08 .92 -.02 
16. Blunted Affect .11 .03 .77 .18 .07 

(Cole, 1987; Long, 1983a, 1983b). The LISREL program (Joreskog & Sorbom, 
1989) provides several goodness of fit measures in order to assess the extent to 
which factor models represent empirical data. LISREL reports a chi-square value, 
a goodness of fit index, the derivation of which is complex (see Joreskog & 
Sorbom, 1989, for an explanation) and an adjusted goodness of fit index which 
varies according to both the fit of the factor model and its associated degrees of 
freedom. These measures are reported in Table 7. It may be seen that Model III, 
based on results of the current exploratory factor analyses, provides the best fit of 
model to data. 

The chi-square statistic reported by LISREL is rarely nonsignificant (i.e., 
indicating that the model fits the underlying data without significant error) due to 
issues such as violations of the assumption of multivariate normality and the 
number 0f persons upon whom the data are based (Joreskog & Sorbom, 1989). 
The authors of the program recommend using this value as only a relative meas
ure of fit. As Long (1983a) notes, though, it is p·ossible to test the significance of 
the difference between chi-square values associated with nested models in order 
to assess whether one model fits significantly better than another. Comparisons of 
the chi-square values for each model are also provided in Table 7. It may be seen 
that Model I, based on Overall and Beller's study, fits the data derived in this 
study relatively poorly; the chi-square value is large and the goodness of fit 
indexes are substantially less than the value.of .90 suggested by Cole (1987) as 
indicating acceptable fit of a model to data. Model II, based on Overall and 
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TABLES 

CORRELATIONS AMONG FACTORS ROTATED TO OBLIMIN CRITERIA 

Factor 1 Factor 2 Factor 3 Factor4 Factor 5 

Factor 1 1.00 
Factor 2 .12 1.00 
Factor 3 .29 .14 1.00 

Factor 4 .04 .05 .06 1.00 

Factor 5 -.16 -.46 -.16 -.20 1.00 

Klett' s previously reported data, fits the data significantly better, and Model III, 
based on the present exploratory results, significantly improves fit still further (all 
ps < .01). 

It should be noted that even the best fitting model's goodness of fit index is 
still less than .90, suggesting that additional improvements in model fit may be 
possible. It should also be noted that Overall and Beller used the 18-item version 
of the BPRS, while the studies reported by Overall and Klett and the current study 
used its 16-item version. This made modifications to the Overall and Beller factor 
model necessary to test with the data in this study. This places an important limi
tation on the test of their model, since factor structures may vary widely depend
ing on item composition of the measures analyzed. 

DISCUSSION 

The first four factors obtained in this analysis are similar to those obtained in 
other analyses of the BPRS with adult psychiatric populations. The fifth factor, 
Motor Symptoms, represents a dimension of patient behavior not usually reported 
in factor analyses of the BPRS. The items loading on this factor in this analysis, 
Mannerisms and Posturing and Tension, usually load on other factors such as the 
withdrawal-retardation factor for Mannerisms and Posturing and the anxious 
depression factor for Tension, as reported by Overall and Klett (1972). Overall 
and Beller (1984) also do not report a motor symptoms factor for their geropsy
chiatric patients, suggesting that for the our group of older chronic psychiatric 
patients, the motor symptoms dimension may be unique. It can be speculated that 
it emerges in the our analysis due to the prominence of unusual motor behaviors 
among this group of older patients, many of whom have been hospitalized for 
long periods of time. It should be emphasized in making this comparison, howev
er, that while the Overall and Beller sample was clearly geriatric (all patients 
were older than 60 years, and most were older than 70), the sample .reported upon 
here is much younger, with a mean age of 52 years and all being older than 40 
years. 

Several other differences between the results of this study and others merit 
comment. First, while the BPRS item Anxiety loaded on a factor Overall and 
Beller named Agitation, in this analysis it loads with Depressive Mood on a factor 

153 



MULTIVARIATE EXPERIMENTAL CLINICAL RESEARCH 

TABLE6 

RELIABILITIES FOR FACTOR-BASED SCALES 

Factor 1: 
Anxiety 
Guilt Feelings 
Depressive Mood 

Factor 2: 
Hostility 
Suspiciousness 
U ncooperativeness 

Factor 3: 
Emptional Withdrawal 
Motor Retardation 
Blunted Affect 

Factor4: · 
Conceptual Disorganization 
Hallucinatory Behavior 
Unusual Thought Content 

Factor 5: 
Mannerisms and Posturing 
Hallucinatory Behavior 

alpha= .85 

_alpha= .89 

alpha= .75 

alpha= .79 

alpha= .42 

here named Anxious Depression. The factor found in this analysis is thus similar 
to on_e reported by Overall and Klett (1972) in a sample of psychiatric patients. 

Second, although many of the scale items associated with the negative symp
toms of serious psychiatric disorder (e.g., Blunted Affect, Emotional Withdrawal) 
constituted a separate factor in this analysis as they had in a number of previous 
studies (Hedlund & Vieweg, 1980), in Overall and Beller' s study these items 
loaded on the depression factor: This finding suggests the possibility that these 
scale items may have different meanings in different contexts. In Overall and 
Beller' s geropsychiatric sample, these items refer to the symptoms of depression 
displayed by older persons, while in our study these items may refer to the nega
tive symptoms displayed by patients with long-standing serious mental illness. 

Finally, items suggesting thought disturbance have loadings on two separate 
factors in Overall and Beller' s study but on only one in this study. Overall and 
Beller obtained both Cognitive Dysfunction and Psychotic Distortion factors, 
while only the Positive Symptoms factor was found in the our study. 

Results of the confirmatory analyses are consistent with these observations. 
The confirmatory analyses show that the factor structure of the BPRS for older 
psychiatric patients is both similar to that found with young psychiatric patients 
and to that found with psychiatric patients in a university hospital geropsychiatric 
setting . . It is apparent that several items (such as Blunted Affect and Emotional 
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TABLE? 

GOODNESS OF FIT INDEXES FOR THE MODELS TESTED 

Model GOP Adjusted GOFb Chi-square 

I. Overall & Beller, 1984 .80 .70 353.23 
II. Overall & Klett, 1972 .85 .78 240.27c 

III. Current data .87 .80 209.37c 

aGoodness of fit index from LISREL 
b Adjusted goodness of fit index from LIS REL 
cDifference between this chi-square and that preceding it is significantly 
different (p < .01), representing better fit. 

Withdrawal) are probably related to negative psychotic symptomatology in some 
settings and to ·depressive symptomatology in others. The present confirmatory 
analyses show that in our sample of older chronic patients these items are most 
probably rating negative symptomatology. 

In a similar fashion, the item Anxiety related to the psychomotor symptom 
Tension in the Overall and Beller study while in the present analysis it appears 
most closely related to the group of affective symptoms labeled here Anxious 
Depression and similarly by Overall and Klett. Results of the LISREL analysis 
thus confirm what was suggested by the exploratory analysis: a hybrid of the two 
models best fits the present data. 

These results thus demonstrate once again the substantial stability of the 
BPRS factor structure across populations and settings. Most of the same basic 
dimensions of disordered behavior are assessed by this instrument in most popula
tions. It is noteworthy, however, that the precise composition of factor solutions 
and items loading on factors may vary across populations. Caution is indicated in 
generalizing data from younger psychiatric samples to groups of older adult psy
chiatric patients. The practice suggested by Overall and Klett (1972) of summing 
ratings on groups of scales to arrive at higher-level composite dimensions, in 
particular, should probably be avoided until additional data more clearly demon
strate the precise factor structure of the BPRS with older adults. 
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ABSTRACT 

Three statistical and six psychometric methods were used to obtain converging 
validation of the correct number of factors to extract in the Psychopathy Check
list. A two-factor solution was obtained reflecting, respectively, criminal/anti
social behaviors and salient personality characteristics of the psychopath. The 
present results support the two~factor interpretation proposed by Templeman and 
Wong (1987) and Harpur, Hakstian, and Hare (1988). Earlier factor analytic 
studies which suggest a five to seven-factor solution are probably the result of an 
overextraction of factors. A converging approach in determining the correct 
number of factors to retain is strongly encouraged. · 

INTRODUCTION 

Hare (1980), Raine (1985), Kosson, Nichols, and Newman (1990), Harpur, 
Hakstian, and Hare (1988), and Klinteberg, Humble, and Shalling (1992) carried 
out factor analytic studies of the Psychopathy Checklist (PCL), a valid and reli
able instrument for the assessment of criminal psychopathy (Hare, 1980, 1985). 
Although certain consistencies exist in the factors extracted by different investiga
tors, there are still disagreements regarding the number of factors to extract and 
the composition of the extracted factors. These are important issues that have to 
be resolved if the factors underlying the PCL are to be used to identify the global 
trait of psychopathy. 

A part of the data was presented at the 1987 Annual Meeting of the Can~dian 
Psychological Association. Correspondence may be addressed to Dr. S. Wong, 
Department of Psychology/Research, Regional Psychiatric Centre, Box 9243, 
Saskatoon, Saskatchewan, Canada S7K 3X5. 
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MULTIVARIATE EXPERIMENTAL CLINICAL RESEARCH 

·REVIEW OF THE FACTOR ANALYTIC STUDIES 

Hare (1980) factor analyzed the 22-item PCL based on a sample of 143 male 
inmates and identified five factors accounting for 61 % of the total variance. Raine 
(1985) attempted to replicate the above study using a sample of 122 male English 
inmates and extracted seven factors with eigenvalues greater than one. However, 
only 3 of the 6 factors can be judged to be equivalent (Ten Berge, 1986). Kosson 
et al. (1985) extracted six principal components based on a sample of 120. They 
suggested that the six factors were similar to Hare's five factors, although no 
statistical test of similarity was done. 

Harpur et al. (1988) factor analysed data from six inmate samples (N = 1119)1 

using a split half cross validation method (Everett, 1983) and analyses of con
gruence coefficients. A two factor solution was replicated in all six samples. 

The lack of close agreement between the factor solutions of different re
searchers can be attributed to a number of possible reasons. First, with the excep

. tion of Harpur et al. (1988), the sample sizes in the reported studies are small and 
this may lead to unstable factor solutions. Comrey (1973), Cattell (1978), and 
Gorsuch (1983) suggest a minimum sample size of at least 200 cases. 

Second, there is no unique factor solution to any data set. As well, there is no 
one generally acceptable method to determine the correct number of factors to 
retain (Hakstian & Muller, 1973). Notwithstanding, researchers have typically 
relied on only one method and this may lead to either an over or under extraction 
of factors. 

The present study uses nine different methods (three statistical and six psy
chometric methods) to obtain converging validation of the correct number of 
factors to retain. The randomly selected sample (N = 315) also satisfies the 
sample size requirements suggested by Comrey (1973), Cattell (1978), and 
Gorsuch (1983). 

SUBJECTS AND PROCEDURE 

The subjects were a randomly selected sample of 315 male penitentiary 
inmates representing 15% of the federal inmate population in the provinces of 
Alberta, Saskatchewan and Manitoba. They came from maximum, medium and 
minimum security institutions. Ratings on the 22-item PCL (Hare, 1980) were 
done independently by two raters using file information alone. It has been shown 
that comprehensive file information alone can be used to obtain reliable psycho
pathy ratings and accurate classification of inmates into psychopaths and non
psychopaths (Wong, 1988). The average of the two ratings was used to compute \ 
the final rating. The mean age of the sample was 30.38 (SD= 7.61). Interrater 
reliability (Pearson productmoment correlation) was .85; coefficient alpha and 
mean ratings for the PCL were .85 and 25.34 (SD= 5.85) respectively. 

The statistical analyses were done (except where specified) using the BMDP-
4M Factor Analysis program and SPSS-X on the University of Saskatchewan 
VAX 8600 computer. Unless specified, Principal Factor Analysis was used in 
factor extraction. Direct oblimin rotation with Delta set to zero was used in all the 
rotations of the factors. 
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FACTOR STRUCTURE OF THE PSYCHOPATI-IY CHECKLIST 

STATISTICAL METI-IODS TO DETERMINE THE NUMBER OF 
FACTORS 

BARTLETT'S TEST 

In Bartlett's Test (Bartlett, 1950, Gorsuch, 1983, p. 150; Mulaik, 1972, p. 177) 
the correct number of factors to retain is determined when the p-value for the Chi
square reaches non-significance. The results suggest at least 13 significant factors. 
Gorsuch (1983, p. 154) suggested that Bartlett's and most of the other statistical 
tests tend to overextract factors. The results of the~e tests, however, can delimit 
the upper bound of the number of factors to retain (Gorsuch, 1983, p. 156). 

PARALLEL ANALYSIS CRITERION 

The Parallel Analysis Criterion was first proposed by Humphreys and Ilgen 
(1969) to determine the number of factors to retain, and was validated by Monta
nelli and Humphreys (1976) using simulated random data. In the present analysis, 
eigenvalues of the experimental and random correlation matrices were extracted 
and plotted as a function of the ranking of the eigenvalues as in a Scree Plot. The 
point of intersection of the two lines gives the number of factors to retain. 

A prerequisite of the above analysis is that the experimental correlation matrix 
has to be statistically significant (Gorsuch, 1983, p. 156). The experimental corre
lation matrix was shown to be highly significant (Chi-square= 2408, df = 231, 
p < .001) using Bartlett's Test. The Parallel Analysis Criterion yielded an eight 
factor solution (see Figure 1). At present, there is no available statistical test to 
determine if significant differences exist between the random and experimental 
eigenvalues in factors one to eight. As such, the Parallel Analysis Criterion 
method is only useful to determine the upper bound of the number of factors. 
Visual inspection of the results suggests that only two of the eight factors are 
probably non-random factors. 

MAXIMUM LIKELIHOOD METI-IOD 

The Maximum Likelihood Factor Extraction Method (Lawley & Maxwell, 
1963) compares the similarity of the reproduced and the experimental correlation 
matrix using a Chi-Square goodness of fit test. A significant difference between 
the two correlational matrices would suggest that additional factors have to be ex
tracted. The first occurrence of a non-significant (p > .05) Chi-square represents 
the correct number of factors to retain which is eight for the p·resent analysis. The 
above analysis was done using SAS statistical package (SAS Institute, 1985). 

Mulaik (1972, p. 169) indicated that this procedure tends to overextract factors 
when the sample size increases. As with most statistical tests, as n increases, it is 
more likely to obtain significant results with small differences. Harmon (1976, p. 
206) suggested this test should be used with large samples in order not to violate 
the distribution assumptions of multivariate normality. 

Bentler and Bonett (1980) suggested another way of using the Chi-square 
derived from the Maximum Likelihood Test to determine the number of factors to 
retain. The Normed Fit Index (Delta), a non-statistical test of significance, 
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Figure 1. Eigenvalues of the data and the random correlation matrices 
as a function of the ranking of the eigenvalues. 

measures the goodness of fit of a factor model. The Chi-square for the zero factor 
solution (X), and for an m factor solution (Y), where m is the number of factors 
extracted, were obtained as in the Maximum Likelihood Test. The Deltas were 
calculat~d as (X-Y)/X. A Delta value above 0.8 can be considered as suggesting 
that sufficient factors have already been extracted. The Normed Fit Index sug
gests a three factor solution. 

PSYCHOMETRIC METHODS TO DETERMINE THE NUMBER OF 
FACTORS 

KAISER-GUTTMAN CRITERION 

Th~ Kaiser-Guttman or· kaiser criterion can be used in two ways to determine 
the correct number of factors to retain: the eigenvalue- I and the eigenvalue-0 
criteria. Guttman referred to them as the "weakest and the strongest" form re
spectively to determine the lower bound for the number of factors to retain 
(Gorsuch, 1983, p. 161). Six and 11 factors were extracted using eigenvalue-I and 
eigenvalue-0 criteria respectively. 

Gorsuch (1983, p. 162) argued that the eigenvalue-0 and 1 criteria may lead to 
a serious overextraction of factors because computations are not based on popula
tion correlation matrices. 
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SCREE TEST 

The Scree Test is the plot of the magnitudes of eigenvalues against their ranks. 
Based on visual inspection, the remaining factors not in the scree are the number 
of factors to extract. 

Inspection of the scree plot suggests that two well defined factors can be 
extracted. The Scree test has been shown to overextract or underextract factors 
under different conditions (Hakstian, Rogers, & Cattell, · 1982). However Gorsuch 
(1983, p. 169) suggests that it is more likely for the scree test to underextract 
factors. 

MATRIX OF PARTIAL CORRELATIONS (MAP) TEST 

The MAP test (Velicer, 1976) should be used with Principal Components 
Analysis or as a first stage in a factor analysis to determine the number of non
trivial components as opposed to merely statistically significant components. The 
MAP test progressively extracts an increasing number of principal components. 
Residual matrices are obtained by taking the difference between the experimental 
correlation matrix and the reproduced correlation matrix derived from the com
ponents extracted. The analyses suggest a two factor solution. This procedure 
tends to underestimate the number of factors if in error (Gorsuch, 1983, p. 155). 

VERYSIMPLESTRUCTURE(VSS)METHOD 

Revelle and Rocklin (1979) argued that the proper number of factors to extract 
are those factors that maximize simple structure. To maximize the simple struc
ture, all except the largest element in each row of the factor _pattern matrix are 
replaced by zeroes. A reproduced correlation matrix is then computed based on 
the simplified factor pattern. The VSS index is a function of the residual matrix. 

The results show a one factor solution. The VSS tends to underextract factors 
because of the very strict criterion used to approximate simple structure. 

Table 1 is a summary of the results of the nine different methods used to 
determine the correct number of factors to retain in the PCL. As indicated earlier, 
the statistical methods as well as the Kaiser Criterion one and zero methods tend 
to overextract factors. They could provide an estimated upper bound for the 
number of factors to retain which should be between six to eight factors. Raine's 
(1985) seven factor and Kosson et al. (1985) six factor solutions appear to be the 
result of an overextraction of factors. Hare's (1980) five factor solution, though 
less than the upper bound, _may have the same trend. 

Results of the VSS test suggest a one factor solution, probably due to applying 
very stringent simple structure ·requirements to the factor pattern matrix. The true 
number of factors in the solution should be somewhere between two to five. 
Harpur et al. ( 1988) using the Factor Comparability method suggested a two 
factor solution; so do the Scree and MAP tests. The Norm Fit Index suggests a 
three factor solution. Given the weight of evidence is in favour of a two or.three 
factor solution, a three factor solution (see Table 2) was obtained as a first ap
proximation. 
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TABLE 1 
SUMMARY OF THE NUMBER OF FACTORS EXTRACTED 

USING NINE DIFFERENT METHODS 

Statistical Methods: 
1. Bartlett's Test 
2. Parallel Analysis Criterion 
3. Maximum Likelihood Method 

Psychometric Methods: 
4. Kaiser Criterion-0 
5. Kaiser Criterion-I 
6. Normed-Fit Index 
7. Scree Test 
8. Velicer' s Map Test 
9. Very Simple Structure Test 

#visual inspection 

FACTOR RELIABILITY 

Number of Factors 

> 13 
8/2# 
8 

11 
6 
3 
2# 

" 2 

1 

The next step is to determine the reliability of the three factors. Extracted 
factors are considered reliable if the regression of the items on the factor scores of 
each factor have a multiple R-square value greater than .7 (Tabachnick & Fidel, 
1983). The magnitude of the s.um of square loadings (SSL) can also be used as a 
measure of reliability. When the SSL is over one, the factor can be considered 
reliable (Tabachnick & Fidel, 1983). Factors one and two are highly reliable, but 
factor .three is only marginally reliable (see Table 3) based on the above reliability 
criteria. 

Only two items (13 and 18) load highly on factor three, and they measure very 
similar things: early behavioral problems and juvenile delinquency. Comrey 
(1978) indicated that significant but trivial factors may be extracted when items 
closely resembling each other are included in a test. Factor three is likely such a 
factor. Comrey (1978) suggested re-entering the mean value of the two similar 
items and re-extracting one less factor. The re-extracted two factor solution is 
given in Table 2. For comparison purposes, the loadings on items 13 and 18, 
based on the solution using all 22 items are shown in parentheses. The two factors 
are highly reliable factors (see Table 3) based on both criteria of reliability 
(Tabachnick & Fidel, 1983). 

Kameoka and Sine ( 1977, cited by Cattell, 1978) suggested that extracted 
factors should also be tested to determine if they fit simple structure. Simple 
structure is assumed to have been achieved if all items not belonging to a factor 
have loadings less than .10. Factor two meets simple structure criterion but not 
factor one. It should be emphasized that this is a very stringent simple structure 
criteria, and a reliable factor which achieves this criteria is a highly significant 
factor. · 
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TABLE2 
THREE FACTOR AND TWO FACTOR OBLIQUE SOLUTION WITH 
DIRECT OBLIMIN ROTATION; DELTA= 0 (H = COMMUNALITY) 

Three Factor Two Factor 

Item/Factor 1 2 3 h 1 2 h 

1. -15 74 05 53 -17 76 52 
2. 01 22 23 13 13 24 09 
3. -13 68 02 44 -16 70 44 
4. 62 -08 10 43 68 -06 44 
5. 38 ~ -01 50 32 53 49 
6. 31 61 07 60 29 64 60 
7. 44 50 -03 53 37 59 52 
8. 41 48 13 59 45 51 60 
9. 21 57 08 47 20 59 47 

10. 70 -08 14 57 77 -06 57 
11. 42 02 18 28 52 04 28 
12. 01 21 17 09 10 23 07 
13. 08 -03 68 51 (~ (01) 25 
14. 66 01 -08 39 58 02 35 
15. ~ -03 07 38 62 -01 38 
16. 29 17 10 18 34 18 19 
17. 24 08 30 24 42 10 21 
18. 05 -06 .@ 48 (W (02) 21 
19. 50 00 05 28 52 02 27 
20. 34 44 18 32 18 44 27 
21. 48 -06 05 25 51 -05 24 
22. -22 43 -04 19 -27 44 20 
Item 13 & 18 Averaged 48 02 24 

Note. Decimal points are omitted and loadings> .4 have been underlined. 

Items 2 and 12 did not load on either of the two factors _ as indicated by the 
very low communality values. These two items made no contribution to the fac-
tors extracted and can be deleted from the scale. · · 

The similarity between the present two factor solution and Harpur' s splution 
using pooled data (Harpur et al., 1988) was determined using congruence coeffi- . 
cients. The factor loadings for all 22 items were used in the comparison in order 
to make the two solutions directly comparable. The congruence coefficients for 
the corresponding factors are highly significant, (0.94 and 0.98 respectively, 
p < .001 ), suggesting the factors in the two solutions are essentially equivalent. 
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TABLE3 
A COMPARISON OF TWO ESTIMATES OF RELIABILITY FOR THE 

THREE AND TWO FACTOR SOLUTION 

Multiple R-square 

Three Factor Solution 

Two Factor Solution 

SSL 

Three Factor Solution 

Two Factor Solution 

Factor 1 

.855 

.867 

3.306 

3.842 

Factor 2 

.852 

.861 

2.995 

3.174 

DISCUSSION 

Factor 3 

.718 

1.243 

Using a multimethod approach, two highly reliable factors were extracted 
from the data matrix. The extremely close correspondence between Templeman's 
and Harpur' s solutions, derived using totally different methods, provides strong 
converging evidence in favour of a two factor interpretation of the PCL. The third 
factor in Templeman's three factor solution is probably a trivial low level factor. 

The larger number_ of factors extracted in previous studies is due to an overex
traction of factors. The reliance on a single factor extraction method could easily 
provide, the wrong solution. We suggest a multimethod approach be used routine
ly to provide converging evidence as to the correct number of factors to retain. 

Statistical methods can be used to indicate the upper bounds for the number of 
factors to retain. The very simple structure test, with the most stringent simple · 
structure requirements, can give an estimate of the lower bound. Other methods, 
e.g. the Scree test and MAP test can then be used to narrow down the correct 
choice. Any good theoretical reason to reject a particular solution should be given 
serious consideration and no single factor retention criteria should be slavishly 
adhered to. 

Th~ two factors extracted are easily interpretable. The first factor, which is 
equivalent to Harpur et. at'.' s second factor, reflects a pattern of long standing 
antisocial and/or criminal behaviors and lifestyle. The second factor represents 
personality traits and characteristics that are generally considered to be prototypi
cal of the psychopath. The two factors are nonetheless quite highly correlated 
(r = .56). The PCL assesses criminal psychopathy by taking into account both the 
personality characteristics and the antisocial/criminal behavioral patterns of the 
individual. Among most incarcerated psychopaths, criminal behaviors generally 
covary with the psychopathic personality, and this accounts for the overlap of the 
two factors. The PCL assesses both traits, and such built in redundancy, in part, 
accounts for the robustness of the PCL, e.g. the prorated PCL score is still reliable 
and valid even when 3 or 4 items are not scored. However, incarcerated psycho
paths who had escaped extensive formal involvement with the law and/or had 
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inadequate documented background and criminological information, may not 
score within the psychopathic range because of low scores on factor 1 
(antisocial/criminal behaviors) items. 

Ideally, psychopathy should be defined based on the underlying personality 
constructs alone. The instrument to measure psychopathy, therefore, should 
measure the UI)derlying personality constructs relatively independent of specific 
behavioral manifestations. To do this, the assessor will have to do more than 
simply count behavioral bits. He/she will have to make inferences about the 
presence or absence of the personality constructs based on a general description 
of the expected behaviors rather than on the presence or absence of specific 

, behaviors. The process may appear difficult and unreliable, but, as the reliability 
and validity of Factor 2 (personality characteristics) items have demonstrated, 
given clear instructions and rating criteria, and with appropriate training of the 
raters, such ratings can be done. It is conceivable that with an expansion of factor 
2 items, a scale similar to factor 2 could be developed and used on its own to 
diagnose the criminal or non-criminal psychopath. 
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ABSTRACT 

A multi variate, replicated, single-subject, repeated measures (MRS RM) 
design was used to explore intraindividual variability in emotional response pat
terns of the stepchild both within and between two households: the mother's and 
that of the stepfamily. Within this intensive measurement framework, two 12-
year-old male stepchildren who resided in their respective single-parent house
hold (mother's) and visited in a stepfamily household (father's) on a regular basis 
responded to the Subjective Feelings Inventory (SFI) over a two-month period. 

P-technique factor analysis of the intercorrelations of repeated measurements 
of the items for the eight self-reported emotions measured by the SFI revealed 
consistent differences between the participants in factorial complexity. The analy
ses also showed that differences in emotional response patterns exist from one 
household to the next. A more complex factor pattern was found for each 
stepchild in the stepfamily household than in the single-parent household. A 
repeated measures analysis of variance to compare the intensity and range of 
emotion across households for each child indicated very different patterns for the 
two participants. · 

INTRODUCTION 

The effects of stepfamily life on the development of children has been a focus 
of family research since the early 1960s. A frequently addressed question has 
been whether stepchildren differ from children reared in intact, nuclear families 
on adjustment or cognitive abilities. The long-held belief in the developmental 
importance of a strong, uninterrupted parent-child relationship and the parent as a · 
source of unconditional love and acceptance leads to an expectation that stepchil
dren may suffer from the disruption of day-to-day living with the noncustodial 
parent and potential rejection from the stepparent. 

What has been uncovered thus far regarding differences and similarities in 
comparisons between stepchildren and children reared in intact, nuclear families? 
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Wilson, Zurcher, and Adams (1975) concluded that the stepchild's experience 
may be "predominantly positive, predominantly negative, or mixed" (p. 526). In 
a review of the effects of remarriage on children, Ganong and Coleman (1984) 

_ concluded that the majority of studies find that stepchildren do not differ from 
children in other family configurations. Researchers report that children in step
families do not differ from children in intact, nuclear families with regard to self
sufficiency (Bernard, 1956), school grades (Burchinal, 1964), perceptions of 
family relationships·(Ganong, Coleman, & Brown, 1981), self-concept (Parish, 
1981), and ability to form friendships (Bohannon, 1975). Others report that 
stepchildren, when compared to children in intact, nuclear families, feel more 
discrimination and rejection (Bowerman & Irish, 1962), have poorer mental 
health (Langner & Michael, 1963), lower satisfaction with family relationships 
(Touliatos & Lindholm, 1980), lower self-concepts (Parish, 1981), and perceive 
both natural and stepfathers more negatively (Halperin & Smith, 1983). Hether
ington (1985) found that children who experience parental divorce and the subse
quent remarriage of their custodial parent exhibit more long-term problems than 
children from intact families, but the timing and severity of these problems differ 
for boys and girls. In light of the ambiguity concerning the effects of being reared 
in a stepfamily, the present study attempts to uncover the experience of the 
stepchild via a systematic examination of the day-to-day emotional experience of 
the stepchild over an extended period of time. The tack followed in the present 
study is to change the focus of measurement from the concept of a relatively fixed 
"true" score to the concept of a variant "true" score, with the measurement of 
intraindividual variability patterns (Nesselroade & Ford, 1987) that reflect the 
effects of day-to-day events on the child's_ experience of family life. Given the 
assumption that the stepchild's experience varies across time, meaningful patterns 
of intraindividual variability can provide a more informed picture of the 
stepchild's experience and, ultimately, can serve as indicators of differences (and 
similarities) between stepchildren and children raised in intact families. 

We have attempted to assess coherent within-person variability in patterns of 
emotion experience of the stepchild who is being raised in two households. To 
accomplish our objective, we adopted a multivariate, replicated, single-subject, 
repeated measures design (MRSRM) (Nesselroade & Ford, 1985; see also Cattell, 
1963; Zevon & Tellegen, 1982). This design provides information about change 
within a person by focusing on intraindividual variability manifested over time 
and situations. Multiple variables are sampled over multiple occasions to identify 
how those variables are organized over time according to the experience of the 
individual. In the present study, the result of this type of sampling and consequent 
analyses is an emotional-response pattern that characterizes the unique content of 
the child's emotional experience over time in a particular setting. In addition, data 
were collected to determine the types of activities and people present during 
behavior episodes. Each person who is studied represents a replication. Of course, 
the matter of generalizability over persons is a concern to be addressed at some 
point in the study of a given behavioral phenomenon but, as has been argued 
elsewhere, it need not always be the initial concern (Nesselroade & Ford, 1985; 
Zevon & Tellegen, 1982). The strength of the (MRSRM) design is that it allows 
the researcher to identify fundamental patterns of organization within the individ
ual that can support a more informed search for generalizability across persons. 
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Occasions of measurement were defined for the present study in terms of 
behavior episodes as designated by Ford ( 1987). A behavior episode is a behavior 
( or pattern of behaviors) that is coherently organized because of its goal-directed 
nature (i.e., the presence of purposive behavior). The conception of goal is a 
broad one and includes seemingly innocuous behavior such as saying hello to 
another person or the more obvious purposive behavior involved in making a 
request of someone. Common behavior episodes one might expect to occur in the 
daily interactions of an adolescent male with his family are mealtimes, conversa
tions, leisure activities, arguments, discipline episodes, and routine activities (for 
example, a trip to the store or a request for a ride). Behavior episodes that met the 
following criteria were included in the study: (1) the child was able to identify 
when the episode began, when it ended, and the activity of the episode; (2) the 
behavior episode involved an interaction with another family member ( or mem
bers) so that behavior episodes could be thought of as taking place within the 
context of the family. 

To summarize, an important step both in unraveling the conflicting findings 
and in further strengthening the information base concerning the development of 
stepchildren is to attend first to the experience of the individual stepchild that can 
be structured in terms of patterns of intraindividual variability or change. This can 
then be followed by systematic examination of interindividual similarities and 
differences in intraindividual change patterns. The focus of the present research is 
the emotional experience of the stepchild (as reported by the child) in each of two 
households in which he lives. Those emotional-response patterns are then com
pared across households. It is expected that differences will be found between 
households with regard to the nature and extent of emotions experienced by the 
stepchild. Because the research questions are exploratory with little literature to 
guide a predicted direction of differences between households, specific hypothes
es corresponding to the nature and extent of emotions experienced were not 
advanced prior to data analysis. 

The analytic steps in the study are guided by four research questions. They 
are: 

1. To what extent are each of eight emotions (interest, jealousy, satisfaction, 
discouragement, anger, acceptance, embarrassment, and liking) experi
enced by the stepchild in each household? 

2. How are the emotions organized or patterned within individuals? 
3. What are the differences and similarities in the stepchild's reported emo

tional-response patterns between households? 
4. What similarities and differences in response patterns exist between the 

two children studied? 

METHOD 
PARTICIPANTS 

. . The participants were two unrelated male stepchildren who resided in rural 
Pennsylvania. Each of the children lived with his mother and visited with his 
father and stepmother on a regular basis. The children were similar to each other 
with regard to chronological age, number of years spent in a stepfamily, age at the 
time of parents' divorce, family structure, and time spent visiting in the stepfami-
ly household. · 
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Child A was 12 years old. His parents had divorced when he was 4 years old. 
The parents retained joint custody, and A lived wjth his mother four days each 
week and visited with his father for three days each week with the weekend days 
divided between mother, s and father, s household. In this way, A's weekends 
include time in each household. He attended the same school during weekdays. 
His mother had not remarried, and the composition of the mother, s household 
included A and his mother only. A's father had remarried three years prior to the 
study. Father,s household included father, stepmother, A, and A's stepsister, aged 
14. . 

Child B was 12 years old. His parents had divorced when he was 4 years old, 
and his mother retained custody. B lived with his mother during the week and 
visited his father on the weekends. His mother had not remarried, and the compo
sition of the mother,s household included mother, B, and B,s sister, aged 14. B,s 
father had remarried 1 1/2 years prior to the study. Father, s household c9nsisted 
of father, stepmother, and infant daughter (halfsister to B), B, and B's sister. 

MEASURE 

A measure of subjectively experienced emotions called the Subjective Feel
ings Inventory (SFI) (Ford, 1987) was used in collecting data. This instrument 
was designed to measure 11 emotions: interest, satisfaction, feeling accepted, 
liking others, jealousy, anger, discouragement, embarrassment, boredom, disgust, 
and contempt. Eight of the 11 emotions have been suggested by the stepfamily 
literature (Espinoza & Newman, 1979; Lutz, 1983; Visher & Visher, 1978) as 
being key in the study of stepchildren and thus were chosen for the present study. 
The emotions are interest, satisfaction, acceptance, liking others, jealousy, anger, 
discouragement, and embarras~ment. 

The SFI consists of a pair of items for each emotion. Responses available to 
the child include "Not at all," "just a little,,, "pretty much,,, "very much." 
Thus, scores can range from one to four on a given emotion item. Previous studies 
utilizing the SFI yielded test-retest reliabilities of the total instrument of .74 
(Lloyd, 1983) and .78 (Ford, C., 1986). The results of these studies indicated, 
then, that subjects were able to recall their respective emotions surrounding par
ticular events with a high degree of reliability a week after the event had oc
curred. The participants in the present study were recalling their respective 
emotions surrounding events of the past few days. 

A reliability study was conducted by Ford (1986) to examine internal consist
ency of parallel items. The results indicate that all of the correlations between 
parallel items were significant at the .05 level (eight were significant at 12 .001), 
and internal consistencies for six of the scales were above .50. 

PROCEDURE 

A series of 16 to 20 meetings between the investigator and participant took 
place over a period of 8 weeks. At each meeting, between 8 and 12 behavior 
episodes were reported by the participant. Data collection terminated when reac
tions to 80 episodes were collected in each household (mother,s and father,s), for 
a total of. 160 from each child .. 
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No data were collected at the first meeting. Instead, it was used to ( 1) inform 
the child of the purpose of the study and (2) familiarize him with the idea of a 
behavior episode by explanation and trial runs. All meetings subsequent to the 
first meeting lasted approximately one hour. The meeting time for reporting on 
father's household was immediately following the child's return to mother's 
home (either that evening or the following day). The meeting time for reporting 
on mother's household was at the convenience of the child and investigator. The 
meetings with both children took place at mother's home at a time when mother 
was out of the house. During these meetings, the following procedure was fol
lowed: (a) the child presented a written record of the behavior episodes that had 
occurred since the last meeting. The child recorded all the behavior episodes that 
had occurred that day before going to bed at night. Generally, a period of 3 days · 
elapsed between meetings and approximately 20 to 12 episodes had been record
ed. (2) Next, the emotional content of each episode was retrospectively reported 
and measured. The investigator recorded the child's responses on the SFI as the 
child referred to a blank SFI on which the Likert scale (i.e., 1 = not at all; 2 = just 
a little; 3 = pretty much; 4 = quite a bit) was printed. In addition, the child was 
asked to identify who was involved in the behavior episode along with the type of 
activity present. The investigator recorded this information on the SFI. 

ANALYSES AND RESULTS 

The scores obtained from the SFI were arranged in four separate data files: a 
behavior episode (n = 80) by emotion response (n = 16, two for each of eight 
emotions) score matrix for both participants in each of two households (mother's 
and father's). The study of intraindividual variability implies that what one 
measures manifests variability over time. In the present case, low item-response 
variability indicates the absence of intraindividual variability. To determine the 
extent of item-response variability, frequency distributions of each child's re
sponses were obtained for each individual item. An arbitrary cutoff of variance 
equal to : 10 was used to determine which items manifested insufficient variability 
to contribute meaningfully to change patterns. Those items that did not exhibit 
sufficient variability (.09 or less) were omitted from further analysis. 

The items that were deleted from further analyses included those that meas
ured embarrassment and jealousy. One of the embarrassment items manifested 
variability in the case of Child A (mother's household). In the other three data 
sets, variability approached zero. For ease of interpretation, both embarrassment 
items were deleted. Both jealousy items lacked sufficient variability for both 
children. This will be discussed in a later section. 

Exploratory P-technique factor analyses (Cattell, 1963; Nesselroade & Ford, 
1985; Zevon & Tellegen, 1982) were performed to determine intraindividual 
variation patterns of emotional responses for each child in each household. 
Numbers of factors were determined by inspection of eigenvalues of the respec- · 
tive correlation matrices. Both the Kaiser-Guttman criterion of number of eigen
values 1.0 and the scree test (Cattell, 1966) were used. Outcomes are presented in 
Table 1. Loadings were estimated by an Unweighted Least Squares algorithm 
(SPSS-X). An oblique (oblimin) rotation was performed, and factors were inter
preted. 
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TABLE 1 
DATA CHARACTERlSTICS CONCERNING THE 

NUMBER OF FACTORS 

Number of 
#of 
Items 

Kaiser
Guttman 
Criterion 

Scree 
Test 

Factors % 
Child Extracted Variance 

A 
Mother's Household 12 2 2 2 85% 

A 
Father's House 12 3 3 3 88% 

B 
Mother's Household 12 3 3 3 67% 

B 
Father's Household 12 4 4 4 79% 

CHILD A 

Child A's data collected on mother's household yielded a two-factor solution. 
One factor was labeled Positive and Negative Affect, and the second was labeled 
Interest. Child A's data collected on father's household yielded a three-factor 
solution. Factors were labeled Satisfaction, Interest, and Unconditional Love. The 
factors representing mother's household patterns and father's household patterns 
are presented .in Table 2. The factor intercorrelations are presented in Table 3. 
Note that in both sets of factors, Interest is essentially a doublet factor. 

Household 1 is comprised of child A and his mother, and out of 80 occasions 
of measurement 76 of the occasions involved interactions with mother only. As 
child A felt discouraged and angry in mother's household, his feelings of accept
ance, liking his mother, and satisfaction decreased. His level of interest varied 
over time but not in a systematic way with the other emotional states that were 
meas tired. 

On the days when child A was residing in the stepfamily (father's) household, 
his emotions varied in a different way than when he was with his mother. Out of 
80 measurement occasions, 36 were with father only, 8 with stepmother only, and 
on 36 occasions father and steprelations were present. The factor labeled Positive 
and Negative Affect in mother's household becomes disentangled in the stepfami
ly as two new factors emerge. It appears that child A was now able to experience 
anger and discouragement without consequent feeling of not being accepted and 
not liking the person(s) present in the behavior episode. Perhaps the more differ
entiated three-factor solution in.household 2 results from the more complex 
environment of the stepfamily (i.e., the increased opportunity for interaction with 
father, stepmother, and stepsister) and represents a style of interaction that is 
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TABLE2 
FACTOR LOADING PATTERNS: CHILD A DATA 

Household 

Mother's Father's 

Factor I Factor II Factor I Factor II Factor III 

Positive & 
Negative Satisfaction Unconditional 

Variable Affect Interest Frustration Interest Love 

interest -.02 .99 -.01 1.00 .00 
interest (2) .08 · .92 .01 .99 -.00 

satisfied .72 .18 .77 .12 .01 
satisfied (2) .81 .15 .86 -.01 -.03 

accepted .80 .05 .03 -.06 ~90 
accepted (2) .97 -.05 -.09 .02 1.01 

liking 1.00 -.12 .48 .01 .52 
liking (2) .98 -.10 .22 .02 .74 

discouraged -.90 -.03 -.91 .04 -.03 
discouraged (2) -.87 -.03 -1.04 .03 .13 

angry -.93 -.01 -.80 .06 -.18 
angry (2) -.93 -.03 -.84. .00 -.17 

TABLE3 
FACTOR INTERCORRELATIONS: CHILD A DATA a 

Factor 

I . 

II 

III 

I 

.02 

.69 

Factor 

II 

.53 

-.08 

3Upper triangular matrix contains intercorrelations for mother's household data; 
lower triangular matrix contains intercorrelations for father's household data. 
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related to that particular context. The factor labeled Positive Affect in mother's 
household appears to split into two factors (Satisfaction and Unconditional Love) 
in the stepfamily. This suggests that in the stepfamily context child A is better 
able to differentiate between feelings of anger and discouragement, on the one 
hand, and feelings of not being accepted and of not liking or loving the person( s) 
present, on the other. Despite the differentiation of response patterns, the substan
tial correlation between Satisfaction and Unconditional Love ( +.69) reminds us 
that the child tends to experience both sets of feelings concurrently. 

CHILDB . 

Three factors emerged from the data of child B in mother's household. A 
factor labeled Well-Being contained high, positive loadings on items of satisfac
tion and interest. A second factor, Frustration, was defined by high, positive 
loadings on anger and discouragement. The third factor, Unconditional Love, was 
defined by high loadings on feeling accepted by and loving others. In the father's 
household, the child's rating of his emotional responses yielded four factors. They 
are labeled Unconditional Love, Interest, Frustration, and Satisfaction. Both sets 
of child B's factors are presented in Table 4. The factor intercorrelations are 
shown in Table 5. 

In the mother's household, child B's Well-Being was moderately correlated 
with Frustration and Unconditional Love. The factor intercorrelations suggest a 
tendency for the child to associate Well-Being more with Unconditional Love and 
less with Frustration. The emergence of these three factors provides a picture of a 
child whose emotions are somewhat differentiated. The factor intercorrelations 
indicate that on occasio.ns when child reported feeling angry and discouraged 
there was a moderate tendency to also report feeling less satisfied or less interest
ed. Loving others and feeling accepted by them varied together to form a single 
factor .. 

In the father's household data, it appears that the factor that was labeled Well
Being in the mother;s household data, with high, positive loadings on interest and 
satisfaction, splits to form two distinct factors. The four factors correlate mod
erately with each other. The increase in the number of factors is perhaps due, in 
part, to the increased opportunity for varied interactions in the stepfamily and the 
opportunity for more leisure activities. Out of 80 measurement episodes, 26 were 
with father only, 20 with father and sister, 8 with stepmother only, and 26 were 
with steprelations present. 

COMPARISON OF FACTOR STRUCTURES 

The factor structure that emerges for each child in his mother's home is 
somewhat idiosyncratic. For child A, dealing with mother involves a relatively 
undifferentiated emotional response pattern in that the variables tend to covary in 
one factor. For child B, dealing with mother involves a somewhat more differen
tiated pattern than for child A. What child A and child B do share as stepchildren 
is an increase in the factorial complexity of response patterns from the mother's 
to the stepfamily household. ·As noted above, perhaps this reflects an increase in 
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TABLE4 
FACTOR LOADING PATTERNS: CHILD B DATA 

Household 

Mother's Father's 

Factor I Factor II Factor ID Factor I Factor II Factor ID Factor IV 

Unconditional Unconditional 
Variable Well-Being Frustration Love Interest Frustration Love Satisfaction 

interest .86 -.06 .01 .62 -.16 .18 .29 
interest (2) .82 -.02 .10 .53 -.09 .22 .28 ---.J satisfied .81 .00 .00 .09 .02 -.10 1.03 Vl 

satisfied (2) .81 -.04 -.03 .29 -.24 .19 .41 

accepted -.03 .06 .41 .04 -.07 .39 .35 
accepted (2) .00 -.12 .69 .13 .05 .63 -.14 

liking .31 .07 .50 .08 -.07 .43 .35 
liking (2) .10 -.24 .51 -.29 -.19 .60 .21 

discouraged -.15 .73 .07 -.01 .97 .01 .03 
discouraged (2) .08 .47 -.05 .29 .66 -.07 -.11 

angry -.05 .93 .05 -.06 1.00 .03 .05 
angry (2) -.18 .72 .05 -.15 .88 .04 .05 
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TABLES 
FACTOR INTERCORRELATIONS: CHILD B DATA a 

Factor 

I 

II 

III 

IV 

. I 

-.07 

.27 

.24 

Factor 

II 

-.51 

-.36 

-.50 

III 

.42 

-.20 

.45 

aupper triangular matrix contains intercorrelations for mother's household data; 
lower triangular matrix contains intercorrelations for father's household data. 

the complexity of interactions and qualitative differences of the stepfamily con
text. 

An important and final question is the following: what are the similarities and 
differences between children in the change patterns of each emotion across 
households? By testing the interaction effect of child and household for each 
emotion using a repeated measures ANOVA, we are able to examine change pat
terns. A discussion of those results follows. 

Both children report a rise in the levels -of satisfaction and interest and a de
cline in the level of discouragement in the stepfamily household. With regard to 
the remaining three emotions (anger, feeling accepted by and liking others pres
ent), the children's change patterns differ significantly one from the other. As 
child A moves from mother's household to the stepfamily household, his reported 
levels of feeling accepted by and liking others rise sharply, while child B reports 
feeling slightly less accepted by others and reports liking others at a slightly 
higher level. Child A's level of anger declines substantially in the stepfamily 
household, while child B's anger falls only slightly in the stepfamily household. 
The results of this analysis suggest that, for these children, the context is an 
important piece of information in uncovering a stepchild's experience of family 
life. 

ANALYSIS OF ACTIVITIES DURING BEHAVIOR EPISODES 

The item means indicate that both stepchildren experienced an increase in 
interest and satisfaction in the stepfamily households. The data that were collect
ed regarding the type of activity during each behavior episode in each household 
may account for the increase in the mean level of these positive emotions. These 
data indicate that in general the stepchild was involved in routine activities and 
chores more often in mother's household and leisure activities were more preva
lent in the stepfamily household. Child A had fewer arguments, made more 
requests of his parent, engaged in more leisure activities, and ate more meals with 
the stepfamily than with his mother. Forty-five percent of child A's time was 
spent in leisure activities and mealtimes in the stepfamily household compared to 
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9% in his mother's household. For child B, 73% of the behavior episodes in the 
stepfamily involved leisure activities and conversation compared to 30% in 
mother's household. Fifty-seven percent of the behavior episodes in mother's 
household involved a request from mother to the child. The request was, more 
often than not, to "help her out." 

One could expect interest and satisfaction to increase as pleasant activities 
such as leisure activities increase, as they do in the stepfamily household. Child 
B's visits to the stepfamily did occur on weekends, and, in this case, one could 
speculate that more time was available for leisure activities. For child A, it should 
not be assumed that the increase in leisure activities was due to weekend visits. 
The divorced parents of child A retained joint custody, and the weekend was 
divided between the two households. In addition, both parents were self
employed and created their own work schedules, working the majority of the time 
at home. The possibility exists for both children that the child and his father share 
common interests that result in more involvement in leisure activities. In addition, 
mothers' households were also single-parent households, and the data indicate 
that the children were asked to do more chores in the mothers' households than in 
the stepfamily households. 

CONCLUSIONS 

The present study supports both substantive and methodological conclusions. 
From a substantive viewpoint, the following conclusions seem warranted - with 
the qualifications that will follow. First, youngsters' self-reports of their emotions 
are quite coherent in nature and in their changes and are sensitive to differences in 
context such as those differences identified between mother's and father's house
holds. Thus, patterns of intraindividual variability or change (both in factor 
number and nature) have the potential to be valuable outcome measures ( depend
ent variables) in examining a variety of developmental, contextual, and change 
influences. · 

Second, there appear to be substantial differences between the child's experi
ences of day-to-day living in mother's household versus father's household. 
Context differentially affects the child's emotional responses. For both children, 
interest and satisfaction increase while anger and discouragement decrease in the 
stepfamily household. This finding is surprising in light of the tendency in the 
literature to characte'rize stepfamily life as stressful and troublesome. In addition, 
the activities of the stepfamily household are marked by an increase in leisure 
activities and a decrease in chores. 

To the extent that the child's responses differ with context, the data suggest it 
is problematic to characterize the child by a single score on attributes such as self
sufficiency, self-concept; feelings of discrimination, etc. This raises an important 
set of questions pertaining to-the measurement and comparisons of outcomes for 
different child-rearing conditions. For example, the more or less stable, "trait
like" attributes (interindividual differences) favored by some psychologists may 
need to be measured at a greater level of abstraction than an unqualified "true 
score" on a psychometrically defined dimension or behavioral attribute. For 
person X situation interaction models, the data suggest the use of such "depend
ent" variables as level of differentiation of response pattern (e.g., as reflected in 
number of intraindividual change factors) rather than mere level of score on a 
selected scale. 
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Obviously, these conclusions rest on a very restricted sample of individuals. 
Their generality over individuals certainly needs to, be systematically investigat
ed. The conclusions do rest, however, on a relatively rich selection of 
occasions/situations. When tried, the examination of person generality in the 
terms identified here should be done without impoverishing the data base with 
respect to variables and occasions/situations aspects. 

From a methodological perspective, the study supports the use of P-technique 
factor analysis as a promising way to meaningfully" structure intraindividual 
change patterns. The study also demonstrates the usefulness of comparing pat
terns of intraindividual variability (i.e., comparing child's response patterns 
between mother's and father's household). This kind of "high order" comparison 
basis is important, potentially, for studying many different kinds of behavioral 
development phenomena. 

The use of behavioral episodes as a unit of analysis shows promise i_n the P
technique context. Because our intention was to uncover the stepchild's percep
tion of family life, we let the child select into the study the events that character
ized his day. In the tradition of phenomenology, we thought an appropriate proce
dure to uncover the child's experience would be to "listen" to the child rather 
than to limit his reports to particular events of our own choosing. It is our conten
tion that the child's overarching conceptualization of family life is ultimately 
based on those events that he selects into memory (perhaps due to the emotional 
valence of the event). We acknowledge that in our attempt to quantify experience 
we have set up limitations by forcing the child to respond using a limited set of 
emotions in fixed categories. Because the child was asked to rate his emotional 
responses on 160 behavior episodes, we chose to limit the number of emotions so 
that the task was not an overwhelming one. The emotions that we selected were 
deemed to be key according to the stepfamily literature (Lutz, 1983; Visher & 
Visher, 1978) and in parent-child relationships (Coopersmith, 1967). 

The implications of the study can be presented in the form of suggestions for 
those who intervene professionally in the lives of children. First, an assessment of 
the stepchild's experience of family life should include both the household of 
residence and the household in which he or she visits . . 

Second, a one-time assessment of the stepchild's emotional experience might 
provide a misleading representation of the child's emotional experience. Intensive 
short-term tracking of emotions as they vary together over time can provide a far 
richer view of the child's experience. For example, when child A felt angry at 
mother he tended to not feel accepted by her. But when child A felt angry in 
father's household his emotional response was more differentiated. There the 
covariatio,n between feelings of acceptance and feelings of anger occurred at the 
level of the factors rather than as a one-factor pattern. This kind of information 
provides an alternative set of measures for tracking development and could prove 
useful in assessing the intensity and quality of particular familial relationships. 

As was previously mentioned, the items measuring jealousy lacked sufficient 
variability to be included in the analyses. In the present study, jealousy was con
tinually reported by both children as being experienced "not at all" and on very 
few occasions as "just a little." Our speculation about the lack of variability is as 
follows. Both children have enjoyed regular visitation with their father, and their 
parents have maintained an amicable relationship with each other in order to facil
itate the task of coparenting.' There is evidence to suggest that regular visitation 
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with the noncustodial parent and a cooperative relationship between ex-spouses 
enhance the child's sense of security and place with both parents (McGoldrich & 
Carter, 1980; Messinger, 1976; Visher & Visher, 1978). When a child feels secure 
in his relationships, one might expect him to experience jealously less frequently. 

Finally, the study was conducted to uncover intraindividual change patterns 
and interindividual similarities and differences between those change patterns. On 
the one hand, the broad picture is one of similarity. Each child's change pattern 
became more complex in the stepfamily household. On the other hand, the two 
participants differed systematically in level of differentiation. Child B's responses 
defined one more factor than did child A's in both contexts. This suggests that the 
use of normative-based criteria to label clients, at least at the level of traditional 
variables, may not always be appropriate. Further, the findings emphasize the 
point that because individuals differ from one another in fundamental ways 
schemes for obtaining and aggregating data over persons and over time need to be 
closely scrutinized and evaluated if sound conclusions regarding the nature of 
behavior and behavior change based on aggregations are to be reached. 
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TWO PARCELLED FACTOR ANALYSES 

R. B. Cattell 
Cattell Research Institute 

Honolulu, Hawaii 

ABSTRACT 

Since most recent factorings of primary personality structure as based on the 
16 P.F. item domain have been by scales, they just conceivably could yield a 
simple .structure perpetuating a past structure. Two new analyses have been made, 
one here, one prior, setting scales aside and using 46 "radial parcel" variables 
covering the 184 items. Radial parcels of four items each have built up quite 
regardless of scale groupings. 

The present analysis on 250 students and the prior one on 780 adults yielded 
22 and 21 factors respectively, statistically significant simple structures in both 
and a substantial invariance (matching) of factors between them by congruence 
and salient variable similarity coefficients. Further analysis, beyond the present, 
shows that the factors found here (a) match when converted to loadings on items, 
the recognized 16 P.F. factor patterns, and (b) yield the patterns of second-order 
factors that would be expected from the identification by item content given them 
as primaries. Additionally, new primaries appear here beyond those in the 16 P.F., 
and they also match from the present to the prior parcelled analysis. However, 
one or two poor matches - E, H, M, Q

2
, and Q

4 
- also result, which could be 

due to the substantial differences of population in the studies used in the cross 
validation. 

CLARIFICATION OF THE ISSUES IN DEBATE 

For over 25 years, Cattell's theory (1946, 1947, 1950, 1957) of personality 
structure has been that there are between 20 and 25 primary and 8 to 12 second
order factorial source traits in items of "normal" behavior. The theory further 
asserts that the particular concepts involved - which have received much exper
imental development - appear equally in Q- and L-data. That is to say, the same 
instrument:-free factors can be found from jointly factoring questionnaire and life 
ratings by observers (Cattell, 1973). Although more than a dozen other investiga
tors have supported these general conclusions, a minority - Eysenck ( 1971 ), 
Comrey and Duffy (1968), Howard and Browne (1971)- have categorically 
disagreed, asserting that there are only 3 to 10 primaries, several of them alleged-
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ly different in nature from the 16 P.F. concepts. ·Sells, Demaree and Will ( 1970), 
on larger samples, believed 11 factors to-exist and took an intermediate position 
identifying most with one or another of the primaries A through Q6 located by 
Cattell. 

Naturally, the number of factors discovered will increase somewhat with 
larger item coverage encompassed, and it is fortunate for sanity and progress in 
this often methodologically crude and chaotic realm that the chief protagonists 

·have recognized the need for referring to a standard basis-in fact, the personali
ty sphere of variables as initially defined (Cattell, 1946, 1950) and now represent
ed in 184 items in the 16 P.F. As further research shows (Cattell & Gibbons, 
1968); Sells, Demaree & will, 1970), much the same domain is covered in Guil
ford, s questionnaire (Guilford & Zimmerman, 1949-55) and in the "normal,, part 
of the MMPI (Cattell & Bolton, 1969; Delhees & Cattell, 1971). The disagree
ment does not arise primarily about the basis of variables, therefore, but about (a) 
the required dimensionality and (b) the rotation within it. 

The debate between the two groups of questionnaire researches is thus not 
merely one of number of factors, but also of nature of factors, because the rota
tional positions with underfactoring (Eysenck, Howarth & Browne, 1970) are 
unable to find a really tight simple structure (Cattell, 1966) and lead to conglom
erates of primaries and second orders. The chief argument that recurs on the 
opposite side, when Comrey, Howarth, and Eysenck have been unable to find and 
support the primaries in the 16 P.F., the High School Personality Questionnaire, 
etc., is that the programmatic research that for 20 years and 40 researches has 
checked the structure and increased the scale validity for these 16 to 20 primaries 
is in some way bound by the traditions of an "establishment.,, Since the same 
span of actual items has now been covered by both groups, this can no longer be 
ascribed to a choice of items favoring one structure, and the second group has 
therefore concentrated its attention on objections to factoring of scales as varia
bles, instead of items. 

It is, prima facies, a possible argument that a set of 64 scales (as in the 16 P.F., 
forms A, B, C, and D), growing out of simple structure found in items, will tend 
to perpetuate any falsities in the original simple structure position. However, this 
argument has perhaps been sufficiently refuted by (a) Cattell' s point that the 
number of altern~tive possible 60 variable hyperplanes in 64 variables is enor
mous, permitting other structure to emerge if they are, in fact, better; (b) the 
demonstration (Cattell & ~aughan, in press) that factoring by items and factoring 
by parcels yields the same (congruent) conclusions, as theory would expect; and 
( c) the psychometric argument that factoring by parcels, such as has predominated 
in this last 10 years, can lead, by progressive rectification (Cattell, 1973), to item 
substitutions that lead to the same improvements as would result from item factor
ing. 

Faced with this accumulating refutation of attacks, there remains for the 
opposition, i.e., those opposing the 20- and primary-factor solution, with the 
identities given to traits A, B, C, etc., on the 16 P.F., only one possible far-out 
style of attack. It is to assert that the blind rotations to simple structure have 
achieved their matching coherence by some kind of accidental recognition of 
variables in the rotation process_. In all our practice, variables at the rotation stage 
are represented only by numbers, and in the plots only by points. Of course, in a 
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familiar domain one sometimes saves time by Procrustes, or knowledge of the 
variables, by getting near where the final search for simple structure can best 
begin; but in all vital exploratory work in the early 16 P.F. rotations were entirely 
blind. Nevertheless, when possibilities exist in accompanying tables for identify
ing items or scales, common sense and laboratory experience tell us that instances 
are known in science where research assistants have tried to "help" or where 
accidental and unconscious leads occur. (One does not have to invoke ESP!). 

Accordingly, it has seemed desirable to break away completely from opera
tions with the recognizable items and familiar scales and begin as freshly as in the 
1946-1956 studies that gave the original view of about 20 primaries and the 16 of 
them used in the 16 P.F. At the same time, we planned to have the data in such 
form that there could be no way whatever of sensing in the rotation the identities 
of variables. 

To keep up with what is happening in the dispute about the dimensionality, we 
should note that while it has been going on Cattell and his coworkers have added 
new questionnaire areas that, by their analyses, add 7 more normal primaries and 
12 other prim~ries found only in pathological-behavior items. The former, for 
some time known as the "seven missing factors," have been recognized in rela
tively ill-defined, low-loaded form for some time as the factors in the personality 
sphere of 184 or more normal items that cause the number of primaries to be 
found in the 16 P.F. to indicate approach totals of 19 to 23 primary factors, by 
various factor number tests and with various additions of items. They have recent
ly been tied down with precision (Cattell & DeVoogd, 1973; Marshall & Cattell, 
1974). The 12 new primaries in pathological responses have similarly been preci
sioned in three recent researches (Delhees & Cattell, 1971; Cattell, 1973; Cattell 
& Sells, in preparation). Within this framework, the present research confines 
itself to checking on the number and nature of factors in the core of items before 
the 7 and the 12 dimensions were added, though it is recognized that some of the 
7 normals are likely to appear with small variance. 

Objections to factoring homogeneous parcels or short scales (of, say, 4 to 12 
items) have been made principally by Eysenck and by Howarth and Browne 
(1971 ), though on no explicit statistical argument that the present writers can 
discover. An argument of some apparent merit raised by others against it is that 
scales might fix and perpetuate a simple structure previously reached. Comrey 
and Duffy (1968), Nunnally (1967) and others have, on the other hand, objected 
to the instability of items, and Comrey has based all his work on homogeneous 
parcels. Cattell has argued (1973) that theoretically, statistically, the structure 
from parcels and items should be the same, provided parcels are constructed on 
correct principles as radial parcels (Cattell & Burdsal, 1973) and all of the same 
size; the rotation has been shown to be more ex~ct by parcels (Cattell, 1973a). 
Both the present study and that with which it is compared will be found, inciden
tally~ to support this. 

Even the at-first persuasive argument that factoring scales as variables may 
tend to perpetuate a scale structure that is wrong has been questioned by Cattell 
( 1973), who points out that in successive factorings of, say, 64 variables consti
tuted of 4 equivalent scales for each of 16 factors, there should, by the progressive 
rectification principle, be progressive movement toward better simple structure. 
Nevertheless, the nature of the personality primaries is of such vital importance to 
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personality theory that their exact nature should be, like Caesar's wife, above 
suspicion. It happens that their definition in the 16 P.F., though it began in item 
factoring, has for the last eight refactorings rested on parcels or scales, and the 
suspicion may exist in psychologists unfamiliar with the above arguments that the 
scales have prejudiced the rotation. Consequently, it has seemed timely to refactor 
with small parcels put together by radial homogeneity, quite independent of and 
more numerous .than the existing scale variables. The vital decisions in rotation 
would here be inevitably blind, because the parcel contents would be unknown to 
the rotator, and only when the factors thus fixed are projected on the items will 
the agreement or disagreement with past work be revealed. 

EXECUTION OF THE EXPERIMENT 

The design to be described here introduces technical innovations needing 
adequate description. Fortunately, the details of what we call radial-parcelling 
double-factoring design can be set out elsewhere (Cattell & Burdsal, 1973). The 
principle of radial parcelling means putting those items (in this case, 4) in one 
parcel, the vectors of which lie angularly close together in the common factor 
space. It has been shown (Cattell, 1973) that putting together those items merely 
with acceptably significant mutual intercorrelations is not satisfactory, that it will 
reduce definition of simple structure and, without special precautions, may oblit
erate it altogether. The index of radial closeness has values substantially different 
from the correlation coefficient. 

In this experiment, the 184 items (3 buffer items dropped) of Form A of the 16 
P.F. were given to 257 undergraduates (240 after dropouts) as described else
where (Burdsal & Vaughan, 1974), the main condition being the subjects' under
standing that results would be anonymous and not officially used. The grouping 
of the 184 items into 46 radial parcels was carried out, as part of the cross-valida
tion concept, by the relations among items found in the prior group of 780 general 
adults that we shall hereinafter call group A to distinguish from the sample B that 
comprises the present study. 

Although the full rationale of radial parcelling per se is set out elsewhere 
(Cattell & Burdsal, 1973), the essential steps in our procedure must be briefly 
listed. They include: 

-( 1) a principal-components analysis of the 184 items and application of the 
scree test to determine the number of factors (as shown in Figure 1, the results at 
the item level from populations A and B agreed in coming close to the number 
obtained in other studies on the 16 P.F. - 18 to 20 - and in being mutually 
close - 19 for group A and 20 for our present group B). 

(2) iterating communalities to 19 factors (since clusters are to be based on A) 
and extracting the unrotated Vo matrices (access to these matrices and the origi
nal R matrix is supplied in Cattell, 1972; Burdsal & Vaughan, 1974). 

(3) applying the radial-parcelling program to yield cosines of angles among . . 

the 184 variables (cos0ab = r
8
/hahb) and then grouping them first in 92 parts, 

assigning each item to another with which it has the highest cosine ( or highest 
remaining cosine). 

184 



A CROSS-VALIDATION OF PRIMARY PERSONALITY STRUCTURE 

(4) Calculating the mean vector for each pair, proceeding to a 92 x 92 inter
pair cosine matrix and again putting closest vector together, finally yielding 46 
radial parcels of 4 items each. 

Scores for these 46 radial parcels (item contents listed in Cattell & Burdsal, 
1973) were now calculated giving equal nominal weight to each item, and a 46 x 
46 correlation matrix among parcels was calculated as a basis for factoring, as 
described below. 

The goal of cross-validation was by this design not the limited one of compar
ing structures for factoring, as described below. Instead, the goal of cross-valida
tion was by this design not the limited one of comparing structures for two sam
ples from the same population but aimed at examining the degree of invariance 
across different populations. Thus, group A was conceived as a general
population mature-adult, male and female population, ranging in age from 16 to 
28 and averaging 17 .2 years. Although not precisely stratified for age and status, 
this group of 780 is as near to being so as any group yet factored. Group B was 
conceived as a decidedly selected group (though male and female) ranging in age 
only from 17 to 24 (mean = 20) and having the socio-educational selection of 
university undergraduates. 

OUTCOME OF FACTOR ANALYSIS OF THE 
46 PARCELED VARIABLES 

A scree test was applied to the principal component's latent roots from the two 
46 x 46 correlation matrix of sample B. Although the theory of the scree test 
(Cattell, 1966) has not yet been extensively discussed, the test has a record of 
almost perfect empirical performance in locating the number-of factors wherever 
that number has been first firmly established by _ulterior or prior evidence. The 
need for a test of this degree of reliability needs particularly to be recognized if 
any integration is to be reached by the "underfactoring" psychologists..__ Ey
senck, Howarth, and Browne, and perhaps Comrey - who have hitherto decided 
the number of factors subjectively, or by unchecked methods or even by imme
diate convenience. The number of factors in the parcelled analysis B is virtually 
the same as that in group A (namely, 21, Vaughan & Finkbeiner, 1973) and in the 
two item factorings, namely, 19 and 20). 

The present indication of a slightly greater number being consistently indicat
ed for parcels than for items fits theoretical expectations. For the summation of 
common factor variance in parcels should occasionally bring into visibility factors 
of too small variance to pass the threshold of significance when isolated in items. 
Thus, another, though slight, ~dvantage in using parcels instead of items comes to 
light beyond that merely of higher reliability of the variables. 

Communalities were now iterated to the 22 factors thus indicated, and the 
rotation process for maximum simple structure was begun on the Vo' s ( 46 x 20 
and 46 x 22) obtained. In accordance with the point made in several examinations 
of rotations elsewhere - that no automatic program, especially no analytical pro
gram, can directly reach acceptable maximum simple structure - the Vo was 
rotated from an initial oblimax solution by Rotogram. Sometimes called Rotoplot, 
this facilitates by computer aid the process of blind rotation to simple structure 
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using human skill. Nineteen overall rotations sufficed to reach a maximum, 
which, incidentally, is 13 shifts fewer than for ,the item factoring. 

The hyperplane count- 81 % at± .10 and 58% at± .05, was remarkably close 
to that for the prior larger sample (81 % and 59% ). The significances of the simple 
structure for the factors in each, as calculated by the Cattell, Finkbeiner, and 
Vaughan (1973) method, were all above p < .01. 

The care required in hand rotations and the length of time given in some 20 
rotations are perhaps justified by the significances of hyperplane counts reached. 
It is noteworthy that by parcels here, compared to the corresponding item factori
zations elsewhere (Cattell, 1972; Burdsal & Vaughan, 1974 ), the hyperplane 
percentage counts are decidedly better, and particularly at the desired narrower 
hyperplane values of± .05. The above substantial and quantifiable answer to the 
suspicion cast by Eysenck and Howarth on factoring parcels and scales rather 
than items will hopefully once and for all remove this irrelevance from sound 
technical discussion of personality structure. 

The factor pattern reached at this simple structure position is shown in Table 
2. The R, Vo and L matrices that are available at ASIS. 

THE MATCHING AND INTERPRETATION OF PRIMARY SOURCE 
TRAIT FACTORS 

The 46 item parcels are the same in the two studies we have called A and B. 
Conceivably, this use of A-item groupings in the B data could be responsible for 
some slight impairment of structure in B (see below) relative to A, but it is the 
only way in which precise matching can be evaluated between the two studies by 
applying the congruence ~oefficient or the salient variable similarity index. 

Since this is the first time such a two-population blind parcel factoring has 
been rigorously tested for matching, it has seemed desirable to examine all 22 x 
21 = 463 possible interfactor matches across the two studies. The reader should 
be careful not to judge the significance of the absolute values of the congruences 
by the familiar significances for correlations, since congruences are significant at 
noticeably lower values. Actually, the congruences for the factors considered 
matched in Table 1 are all significant at the P < .05 level except for the new factor 
22. 

There is a rough agreement of re ands that the earlier factors are matched, 
with higher significance and that some doubt exists on E, H, M, Q 1 and Q2. 

SUMMARY 

The present experiments present the results of a sample (B) of 240 students, 
and to the matching of its results with those from the same parcels on a sample 
(A) of 780 general adults. However, for the sake of making meaningful psy
chological reference we have finally invoked the interpretations of the factors set 
out elsewhere (Vaughan & Finkbeiner, 1973; Cattell, 1973). In these last studies, 
further processes have been carried out that project these factors on to items and 
adequately identify them thereby with the standard index coding for Q-data 
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TABLE 1 

CONGRUENCE COEFFICIENTS > 
Part (a) (j 

~ 

A B C E F G H I L M N 0 QI Q2 Q3 ~4 
0 
Cl) 
Cl) 

I 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21. 22 

~ 
1 11 -09 -07 -14 02 -06 -00 40 -01 25 40 -01 05 15 07 19 34 -14 03 08 33 02 s 
2 -00 43 -00 -06 06 30 -34 -03 06 -40 10 16 10 17 -15 24 09 10 02 07 11 -07 ~ 3 22 11 22 23 -16 00 13 -03 -34 02 -06 -03 17 15 -13 00 06 -17 -12 -24 11 14 0 
4 -19 01 -33 26 -23 03 -02 02 -13 -18 -24 -05 -04 -01 11 -04 22 08 -14 06 25 -16 z 
5 07 24 -12 16 -11 05 11 02 31 02 -34 15 02 -00 04 -04 04 -09 -03 17 05 -02 0 

"T.1 
6 -04 01 -20 00 01 22 -02 04 04 -02 08 -26 13 -19 15 14 -11 -44 -15 -12 -00 07 "'O 

7 01 -11 -18 27 62 -02 53 13 06 -05 -07 10 12 -08 -00 03 -00 15 -17 03 -27 03 i - 8 06 -01 -18 -03 14 14 -08 79 -12 12 14 10 -05 -04 -02 09 -00 15 08 -16 -08 04 00 > -....J 9 -00 -04 -13 35 -04 -46 -00 -07 50 -28 10 03 -08 03 14 27 07 12 07 -38 10 -16 ~ 

10 -43 -02 05 14 -15 -01 -06 -01 02 13 -13 08 -24 03 -09 07 02 -06 12 -12 05 04 ~ 

11 -03 -07 03 10 -05 13 02 02 12 -05 09 -05 -09 -05 -04 25 -01 -11 -02 -05 -00 06 ~ 
12 -05 -07 -26 -30 -14 19 -39 -04 -15 06 -14 51 -26 01 -03 30 06 26 18 25 01 07 ~ 

Cl) 

13 -34 09 ~15 -10 12 -18 02 03 34 -03 -06 12 05 05 09 -09 03 -01 -24 07 08 -07 0 z 
14 05 07 07 -04 -14 -15 -07 01 00 ~10 -07 -20 -06 35 03 20 -31 -05 22 -40 -25 02 ~ 
15 -37 -01 16 -06 -09 11 01 -17 -08 -06 -01 -18 06 -01 66 03 -00 -11 07 02 00 -09 

~ 16 -15 -02 14 -16 -02 -00 18 -14 -01 03 -10 -12 01 -13 -02 13 17 25 03 01 18 10 
17 36 13 08 23 24 -29 -05 09 08 -11 -37 -10 05 -02 -bo -09 48 -13 03 -17 47 -09 Cl) 

18 02 -15 -37 -18 -19 -30 -30 -04 11 20 -32 07 -11 -25 10 14 08 31 08 19 11 10 ~ 
19 -20 -07 -25 -07 -21 -19 08 -07 06 -05 -02 08 -09 06 -04 26 -12 -07 52 22 -09 08 ~ 

(j 

20 -27 -03 -05 -09 -18 13 13 05 -01 22 10 -13 32 25 -06 11 17 23 24 19 16 -03 

~ Taking congruences over .30 as significant, we find the highest re in the column is also the highest in the row for 
factors A, B, C, F, G, I, L, N, 0, Q1, and Q3. This leaves E, H, M, Q2, and Q4 less confirmed. 
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primaries: A, B, C, etc. With this reference of the present results to the customary 
titles, we may summarize thus: 

(1) The same 184 items from 16 P.F. Form A were grouped into the same 46 
radial parcels as were determined in a prior sample from a different population. 
The factoring indicated 22 factors as against 21 in the other sample. After unique 
simple structure of a high degree of significance had been attained by 19 overall 
rotations results, we evaluated matches with the prior research. 

(2) The cross-validation of factor patterns was tested by both the congruence 
coefficient, re, and the salient variable similarity index, s, which in general agreed 
very well. However, the highest re in the row was the highest re in the column 

· only in 11 of the 21 comparisons. This could well happen despite all matchings 
being correct due to the sampling error on re when only 46 entries are involved. 
The matching verdict accordingly rests for the remaining 8 (?) pairs on a com
posite evaluation requiring (a) existence of a P < .05 or better significance of re 
match; (b) simultaneous presence of a significant s index match, and ( c) in the 
case of completion of matching of the four comparisons: a with b and c with d, 
against a with d and b with c by finding a higher total matching score in the 
matching foursome arrangement adopted. 

(3) The present analysis shows the same kind of superiority to item analysis in 
hyperplane significance and in penetrating to one or two factors of smallest var
iance as in the other parcelled study. However, its properties are not quite as good 
as in the other parcelled study, first, in simple structure, and, secondly, as shown 
elsewhere (Vaughan & Finkbeiner, 1973) in less clear matching with the "ideal" 
(hypothetical as defined by the 16 P.F. key representing best researches). This 
could be due to the smaller sample (250 versus 780) and/or to the radial parcels 
being less than the optimal ones, because the four items in each had to be kept 
ideritical with those in the cross-validating sample. For the moment, we suspect 
the smallness of sample, because similar blurring occurs in the "ideal" matching 
when the data are factored by items (Burdsal & Vaughan, 1974). However, still 
more important is probably the real difference of population - general adults 
averaging 30-plus years instead of selected students averaging 20 years. When 
this is considered, the agreement of these two entirely independent and blindly 
rotated factor analyses is striking evidence of the persistence of identity and func
tional unity of the 16 primaries with which psychologists have for 20 years been 
most familiar. The evidence extends also to adequate invariance of, at any rate, 
four others not yet identified (but probably among the seven missing factors 
recently confirmed by Delhees & Cattell, 1971, and Cattell & DeVoogd, 1973). 

( 4) The direct matching procedures here are not, however, the end of the 
examination of the identity of these primaries. Further analyses are reported 
elsewhere (Cattell & Vaughan, 1973) that take the correlations among primaries 
obtained at these unique simple structure rotations and find the second-order 
structures. The conclusion can be stated here, when one incorporates the detailed 
reports elsewhere, that both further second-order results and the more extended · 
four-cornered direct matching of the "ideal" keyed 16 P.F. factors (representing 
the eight researches in its construction), the item A, the item B, the parcel A, and 
the present parcel B that a substantial inner consistency has been revealed. The _ 
latter is a quality essential to any general personality theory. However, perhaps 
the· unique value of the present research has been that it abandons the scale struc-
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tures of the 16 P.F. and starts afresh with items, grouped objectively into radial 
parcels, yet finds essentially the same number and nature of factors as in the 
original programmatic researches on the test. 
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