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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. 
Althou,gh 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 designated personality dynamics and motivation, as 
well as the :natural expansion thereof into structured learning theory. 
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LINEAR T SCORE NORMS FOR THE 
CLINICAL ANALYSIS QUESTIONNAIRE 

Samuel E. Krug 
MetriTech 

Champaign, Illinois 

ABSTRACT 

The Clinical Analysis Questionnaire (CAQ) was designed to measure both 
normal and pathological traits in order to facilitate diagnosis and treatment 
planning simultaneously. One problem that appears to limit the CAQ's use
fulness is the use of 10-point normalized standard score conversion tables. First, 
the use of a 10-point scale appears to be too restrictive for scales designed to 
differentiate among various clinical syndromes. For many scales, a range of two 
or three raw score standard deviations is represented by a single standard score. 
Second, the assumption of an underlying normal distribution, which is iinplicitly 
made when using normalizing transformations, appears untenable, particularly 
with respect to the pathological scales. 

For these reasons, revised norm tables for the CAQ were developed using 
linear conversions ofraw scores to Tscores. Results of an analysis comparing the 
tables indicated that for scales measuring normal personality dimensions, there 
was little difference between information provided by either approach. However, 
for the pathological scales the normalized conversion tables produced score 
distributions with means and standard deviations that were generally lower 
than those obtained from the linear T score tables. 

Since its publication in 1971, the Clinical Analysis Questionnaire (CAQ) has 
become an increasingly important to_ol in clinical evaluation and treatment 
planning. The CAQ includes scales to assess relatively stable and enduring 
personality characteristics, such as Warmth, Dominance, Conformity, and Self
Discipline, as well as various aspects of cognitive and affective functioning, such 
as Suicidal Depression, Agitation, Paranoia, Schizophrenia, and Psychasthenia. 
Consequently, the CAQ provides a basis for diagnosing specific disorders and 
describing related personality features. 

Psychometrically, the CAQ has a number of positive characteristics, such as 
non-overlapping scoring keys that maintain independence among the 28 primary 
scales. In contra.st, the average item in the Millon Clinical Multiaxial Inventory 
(MCMI: Millon, 1982) is scored on four differen_t scales. A typical MMPI item 
contributes to two of the 13 scales that are routinely scored and to many more 
when numerous tesearch scales such as the Wiggins, Harris and Lingoes, or 
Serkownek scales are also scored (Graham, 1977). Nevertheless, CAQ scale 
reliabilities appear to be as high or higher than those reported for many other 
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instruments whose longer scales are largely a function ofitem redundancy (Krug, 
1980). . 

In terms of the di!llensionality of the personality space spanned by the MMPI, 
Welsh (1958) showed that nearly all the variance among the standard scale scores 
could be explained by two factors. Millon's (1982) results indicate that three 
factors account for 85% of the variance among the MCMI primary scales. In 
contrast, Boyle (1987) reported that 9 factors and Krug and Laughlin (1977) 
reported that 10 factors were required to explain the covariation among the CAQ 
primary scales. 

Limitation of Normalized Standard Scores 

One problem that appears to have limited the CAQ's usefulness in clinical 
practice is the normative approach taken by the test's author, Raymond Cattell. 
In order to :maintain continuity with other tests in his extensive library of self
report instruments (Cattell, 1973), he initially chose to represent CAQ standard . 
scores as normalized stens. In this system, raw scores are transformed to a 
10-point scale which is intended to approximate a normal distribution. Sten 
scores define 5.5 as the mean in the reference population and bring all 
distributions to a standard deviation of 2. In theory there is no upper or lower 
limit to the sten scale. In practice, however, scores are limited to the 110 range. 
That is, standard scores that would fall above 10 are represented as 10; standard 
scores that would fall below 1 are represented as 1. 

With Cattell's oth6' tests this had proven to be a practical format. With the 
CAQ, however, the limitations imposed by a 10-point scale appear to be too 
restrictive for scales designed to differentiate among various clinical syndromes. 
Given the low incidence of many clinical disorders (American Psychiatric 
Association, 1980), a scale that represents the top 2½% of a score distribution by a 
single point may be too coarse to use effectively in differential diagnosis. For 
example, had the MMPI authors chosen to use the same scaling model, about 60% 
of a sample of depressed cases they tested during the construction of Scale 2 
would have been described by a single point (10) on that scale (Hathaway & 
McKinley, 1956). · 

The MMPI, which serves as a reference point for most clinical scales, has 
./ traditionally utilized linear T score norms. In recent years recommendations for 

the· development of normalized conversion ·tables for the MMPI (Colligan, 
Osborne & Offord, 1980; 1984) have been -critically challenged. The reasons 
offered in support of linear transformations include: 1) insufficient evidence to 
indicate the the normal curve is an appropriate model for scales designed to 
measure psychopathological constructs (Hsu, 1984) and 2) a tendency of 
normalized standard scores to reduce scale elevations systematically (Hsu and 
Betman,l 988). The latter concern holds obvious implications for the rates of false 

' positives and false negatives associated with decisions made on the basis of such 
normative scores. 

Linear Transformation Tables 

For these reasons, linear T score conversion tables, using the CAQ raw score 
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population means and standard deviations reported by Krug (1980, pp. 8-9) for 
normal adult men and women, were developed that would permit more precise 
differentiation across the full range of measurement provided by the CAQ. These 
are presented as Table l, for women (N = 477), and Table 2, for men (N = 488). For 
additional details of the CAQ standardization process and the data samples, see 
Krug (1980, p. 77). 

CAQ raw scores are shown as rows along the left of these tables. Their Tscore 
equivalents are presented in the body of the tables. Bold face entries represent 
areas of the score distributions which were previously undifferentiated by the 
existing sten norms. Because sten scores between 1 and 10 cover a range that 
extends from 2.5 standard deviations below to 2.5 standard deviations above the 
mean, significant portions of the raw score distributions were collapsed into the 
end points. For example, as Table 1 shows, Scales D7, Pa, and Sc each collapse 
approximately two raw score standard deviations and about one-third of the total 
raw score range into a single sten score. T scores, on the other hand, provide a 
more refined scale. As these tables also show, the distortions are much greater for 
the clinical scales than for the normal personality scales. 

In order to examine the implications of using the different conversion tables, a 
Monte Carlo study was undertaken. One thousand "clinical" female raw score 
protocols and one thousand male "clinical" raw score protocols were computer 
generated using estimates of means and standard deviations for psychiatric 
populations reported by Krug (1980, pp. 73-74) which were based on empirical 
results from 950 clinical patients. The raw score protocols were first converted to 
standard scores using linear tables and then using normalized tables. The 
differences between the two methods are presented in Table 3 in terms of 
standard deviation (i.e., z-score) units. For example, on Factor A linear conver
sion tables resulted in a mean score for the female sample of 1000 cases that was 
.04 standard deviation units (i.e., .08 sten score units or .4 Tscore units) larger 
than that obtained by normalized conversion tables. 

The results of this analysis are consistent with expectations. Means and 
standard deviations of standard scores obtained from the two types of conver
sions are very similar for the normal personality scales. With respect to the 
clinical scales, however, the normalized conversion tables produce means that 
are approximately one tenth of a standard deviation lower than those obtained 
from the linear conversion tables. In some cases the discrepancies are more than 
two tenths of a standard deviation. The standard deviations of the standard score 
distributions are similarly affected. Scores obtained by use of the normalized 
tables have a standard deviation approximately 15% less than the original raw 
scores. 

As statistics texts show, restriction in a score range often attenuates 
correlation coefficients calculated from those scores (see, for example, Guilford, 
1965, p. 343). Usually range restriction is attributable to sampling accidents by 
which subjects with extreme scores on one of the variables are not included. But, 
in the case of the CAQ, it appears to be a potential side effect of the normalized 
standard · score conversion tables. Researchers who use these tables could see 
validity coefficients of .55, for example, shrink to .50 simply as a result of the raw . 
score to standard score conversion process. 
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CAQ T-Score Norms 

Table 1 

CAQ Linear T-Score Norms For Adult Females 

Personality Scales 

A B C E F G H I L M N 0 Q1 Q2 Q3 Q4 

0 12 8 16 30 23 8 31 15 17 16 18 26 17 21 19 27 

1 16 14 19 32 26 11 33 18 21 19 22 29 21 24 22 30 

2 21 21 22 35 29 15 36 22 24 23 26 32 25 28 26 33 

3 25 28 26 38 32 18 38 26 28 27 30 35 29 31 29 36 

4 29 34 29 41 36 22 41 29 32 30 34 38 34 35 33 38 

5 34 41 32 44 39 26 43 33 36 34 38 41 38 38 36 41 

6 38 48 36 47 ,.42 29 45 37 40 37 42 43 42 42 40 44 

7 42 54 39 49 45 33 48 40 43 41 46 46 46 45 43 47 

8 46 61 42 52 49 36 50 44 47 44 50 49 50 49 46 50 

9 51 46 55 52 40 53 48 51 48 54 52 54 52 50 53 

10 55 49 58 55 44 55 51 55 51 58 55 59 56 53 56 

11 59 52 61 58 47 58 55 58 55 62 58 63 , 59 57 59 

12 64 56 64 62 51 60 59 62 59 66 61 67 63 60 62 

13 68 59 66 65 55 63 62 66 62 70 64 71 66 64 65 

./ 14 72 62 69 68 58 65 66 70 66 74 67 75 70 67 68 

15 76 66 72 71 62 68 70 73 '69 78 70 80 73 70 71 

16 81 69 75 75 65 70 73 77· 73 82 73 84 77 74 74 
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CAQ T-Score Norms 

Table 1 (continued) 

CAQ Linear T-Score Norms For Adult Females 

Clinical Scales 

D1 D2 D3 D4 D5 D6 D7 Pa Pp Sc As Ps 

0 39 41 17 30 36 37 37 35 10 37 33 38 
1 41 43 20 33 38 38 40 37 13 40 35 40 
2 43 45 23 35 39 40 42 40 17 43 38 42 
3 45 47 26 37 41 42 45 43 20 45 40 44 
4 47 49 29 40 42 44 48 46 23 48 42 46 
5 49 51 32 42 44 45 50 49 26 50 45 48 
6 51 53 35 45 45 47 53 52 29 53 47 50 
7 53 55 38 47 47 49 56 55 32 55 50 52 
8 55 57 41 50 48 51 58 58 35 58 52 53 
9 57 59 44 52 50 52 61 60 38 60 55 55 

10 59 61 47 54 52 54 64 63 41 63 57 57 
11 61 63 50 57 53 56 66 66 44 66 60 59 
12 63 65 53 59 55 58 69 69 47 68 62 61 
13 65 67 56 62 56 59 72 72 50 71 64 63 
14 67 69 59 64 58 61 75 75 53 73 67 65 
15 69 71 62 67 59 63 77 78 56 76 59 67 
16 71 73 65 69 61 65 80 80 59 78 72 69 
17 73 75 68 71 62 66 83 83 62 81 74 70 
18 75 77 71 74 64 68 85 86 65 83 77 72 
19 77 79 74 76 66 70 88 89 68 86 79 74 
20 79 81 77 79 67 72 91 92 71 89 82 76 
21 81 83 80 81 69 73 93 95 74 91 84 78 
22 83 85 83 83 70 75 96 98 77 94 87 80 
23 84 87 86 86 72 77 99 101 80 96 89 82 
24 86 89 89 88 73 79 101 103 83 99 91 84 
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CAQ T-Score Norms 

Table 2 

CAQ Linear T-Score Norms For Adult Males 

Personality Scales . 

A B C E F G H I L M N 0 Q1 Q2 Q3 Q4 

0 23 8 5 22 18 20 28 29 16 19 22 30 25 25 18 30 

1 27 14 9 25 21 22 31 32 20 22 26 33 28 28 21 33 

2 30 21 13 28 25 25 33 35 24 26 30 37 31 31 24 36 

3 34 28 16 31 28 28 26 38 · 28 29 34 40 34 34 27 39 

4 37 34 20 34 32 31 38 41 32 33 38 43 37 37 31 42 

5 41 41 24 37 35 33 40 44 36 37 42 46 40 40 34 45 

6 44 48 27 40 •39 36 43 47 40 40 46 50 43 43 37 48 

7 47 54 31 43 42 39 45 50 44 44 51 53 46 46 40 51 

8 51 61 35 46 46 42 48 53 48 48 55 56 50 49 43 53 

9 54 38 49 49 44 50 56 52 51 59 59 53 51 46 56 

10 58 42 52 53 47 53 59 56 55 63 63 56 54 49 59 

11 61 46 55 56 50 55 62 60 58 67 66 59 57 53 62 

12 65 50 58 59 53 57 65 64 62 71 69 62 60 56 65 
~ 

/ 13 68 53 61 63 55 60 68 68 66 76 72 65 63 59 68 

14 72 57 64 66 58 62 71 72 69 80 76 68 66 62 71 

15 75 61 67 70 61 65 74 76' 73 84 79 71 69 65 74 

16 79 64 70 73 64 67 77 80 76 88 82 75 72 68 77 
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CAQ T-Score Norms 

Table 2 (continued) 

CAQ Linear T-Score.Norms For Adult Males 

Clinical Scales 

D1 D2 D3 D4 D5 D6 D7 Pa Pp Sc As Ps 

0 42 43 11 33 39 38 38 37 7 39 34 39 
1 44 45 14 36 41 40 41 39 10 41 37 42 
2 46 47 17 39 43 42 44 42 13 44 39 44 
3 49 50 20 42 44 44 46 45 16 46 41 46 
4 51 52 24 44 46 47 49 47 18 49 44 48 
5 53 55 27 47 48 49 51 50 21 52 46 50 
6 55 57 30 50 49 51 54 52 24 54 49 53 
7 58 59 33 53 51 54 57 55 27 57 51 55 
8 60 62 36 56 53 56 59 58 30 60 54 57 
9 62 64 39 58 55 58 62 60 32 62 56 59 

10 65 66 42 61 56 61 64 63 35 65 58 61 
11 67 69 46 64 58 63 67 65 38 67 61 64 
12 69 71 49 67 60 65 70 68 41 70 63 66 
13 72 74 52 70 61 67 72 71 44 73 66 68 
14 74 76 55 72 63 70 75 73 46 75 68 70 
15 76 78 58 75 65 72 77 76 49 78 71 73 
16 78 81 61 78 67 74 80 78 52 80 73 75 
17 81 83 65 81 68 77 83 81 . 55 83 76 7 

18 83 85 68 84 70 79 85 84 58 86 78 79 
19 85 88 71 86 72 81 88 86 60 88 80 81 
20 88 90 74 89 74 84 90 89 63 91 83 84 
21 90 93 77 92 75 86 93 91 66 94 85 86 
22 92 95 80 95 77 88 96 94 69 96 88 88 
23 94 97 83 98 79 90 98 97 72 99 90 90 
24 97 100 87 100 80 93 101 99 74 101 93 92 
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CAQ TScore Norms 
Table 3 

Differences in CAQ Sample Means and Standard Deviations as a Function of 

./ 

using Linear versus Normalized Conversion Tables 

Females Males 
Scale Mean SD Mean SD 

A -.04 -.04 -.00 -.02 
B .16 -.22 .32 -.19 
C .06 -.13 .08 -.13 
E -.04 .01 .03 -.03 
F -.08 -.03 -.02 -.08 
G -.03 -.02 .01 -.02 
H. .05 -.03 .02 -.01 
I .01 -.05 -.00 -.01 
L .03 -.03 -.04 -.02 
M -.03 .01 -.01 -.03 
N -.05 -.02 -.04 -.06 
0 .01 -.02 -.08 -.11 
QI .03 -.05 -.03 -.00 
Q2 -.02 -.01 -.01 -.04 
Q3 .00 -.01 -.03 -.00 
Q4 .01 -.01 -.01 -.02 
Dl .. -.15 -.10 -.15 -.16 
D2 -.20 -.05 -.15 -.18 
D3 -.03 -.04 .01 -.04 
D4 -.08 -.11 -.09 -.08 
D5 -.04 -.02 -.07 -.14 
D6 -.09 -.05 -.21 -.09 
D7 -.09 -.07 -.08 -.13 
PA -.06 -.05 -.11 .06 
pp .04 -.07 .05 -.09 
SC -.15 -.08 -.08 -.11 

AS -.03 -.04 -.07 -.02 
PS -.09 -.08 -.09 -.09 

Note: Values in this table are positive if normalized conversion tables 
produced larger values than those obtained by linear conversion tables and 
negative if normalized conversion tables produced smaller values. 

SUMMARY 

In its ,design the Clinical Analysis Questionnaire has attempted to remedy 
some of the psychometric shortcomings of other multidimensional instruments 
intended to measure psychopathology. However, by relying on the existing 
normalized sten score conversion tables the instrument appears to provide too 
coarse a scale for expressing reliably measured differences among profiles. In 
addition, the existing tables seem to introduce artificial restriction in the range of 
standard scores. 
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The tables presented here are offered as an alternative to the existing 
conversion tables. Their application may provide greater refinement in the 
analysis of clinical symptomology and improve diagnostic accuracy. These 
tables may also facilitate comparisons of results between the CAQ and other 
instruments for assessing psychopathology, such as the MMPI, which has 
traditionally used linear T score profiles. 
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CENTRAL DYNAMIC TRAITS 
MEASURED IN THE SCHOOL MOTIVATION 

ANALYSIS TEST 

Gregory J. Boyle 
University of Melbourne 

Requests for reprints should be addressed to Dr. G.J. Boyle, Institute of 
Education, University of Melbourne, Parkville, Victoria 3052, Australia. 

ABSTRACT 

The School Motivation Analysis Test (SMAT) is an objective instrument 
which is purported to measure 10 of the major motivational dynamic structures 
evident in adolescents.Using the matrices of subscale intercorrelations for males 
and females reported in the SMAT Handbook, quasi-higher-order scale factor 
analyses of the instrument were undertaken. In addition, a cross-validational 
analysis was undertaken using a sample of Australian-born Greek adolescents. 
Results indicated that at least five higher-order SMAT factors accounted for most 
of the common factor variance. Noteworthy was the finding that both Superego 
and Self-Sentiment emerged as "master sentiments" among the central dynamic 
traits. Nevertheless, the degree of variation in higher-order factor pattern 
solutions across both studies and samples suggested that further refinement of 
the SMAT is required in order to improve its reliability and robustness. 

INTRODUCTION 

The School Motivation Analysis Test (SMAT- Krug, Cattell & Sweney, 1976) 
is a downward extension of the adult Motivation Analysis Test (MAT- Cattell, 
Hom, Sweney & Radcliffe, 1964), which along with the Children's Motivation 
Analysis Test (cf. Boyle & Start, 1989), provide a uniquely conceptualized and 
constructed series of objective (T-data) measures of human motivational 
structure. The SMAT is intended for use with adolescents aged from 12 through · 
1 7 years and is therefore suitable for use at botli junior high and seniorhigh 
school levels. Together, this series of instruments provide an important advance 
in the measurement of human motivational structure (Child, 1984). Prior to their 
development, motivational measurement was. confined to the simpler, but less 
satisfactory self-report method, whereby readily discernible item transparency 
resulted in easy fakeability of the subject's responses, and provided therein a 
major hurdle to obtaining accurate information regarding motivational interests 
and attributes. As Boyle (1988) stated in regard to the MAT (and which is equally 
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applicable to the SMAT) this is an instrument "which rather than asking the 
respondent to give self-ratings as in a questionnaire, instead requires the subject 
to respond to performance (T-data) items in written format (sometimes referred to 
as Q-data items). There is no way in which the nature of what each item measures 
can be ascertained by the respondent. This is a critical requirement in the field of 
motivation measurement. Other interest measures such as the Strong Vocational 
Interest Blank (Strong et al., 1971), the Kuder Occupational Interest Survey 
(Kuder, 1970), and the Brook Reaction Test (Heim et al., 1969) are deficient in this 
crucial aspect .... " 

Given that human motivation may be largely at the level of unconscious 
awareness ("tip of the iceberg" phenomenon) as psychoanalysis has suggested 
(cf. Kline, 1972), it follows that the face-valid self-report approach to motivation 
measurement could not suffice. Cattell's own studies (Cattell, 1985; Cattell & 
Child, 1975) have indicated the existence of several, factorially discrete motiva
tional con;iponents (cf. Boyle, 1988, pp. 745-753) which necessarily preclude 
accurate motivation measurement through self-report methods alone (some of the · 
motivational components involve unconscious attitudes/interests). In the equally 
sensitive area of intelligence testing, objective (T-data) measures have long been 
regarded as essential by mainstream psychology in order to avoid "the obvious 
pitfalls of self-ratings. So too, in the complex area of human motivation, objective 
instruments such as the MAT, SMAT and CMAT are clearly preferable. 

The SMAT as currently constructed, provides measures for 10 separate 
dynamic traits labelled: Assertiveness, Mating, Fear, Narcism, Pugnacity, 
Protectiveness, Self-Sentiment, Superego, School, and Home. These motivational 
dynamic factors are measured at both the integrated/conscious level (I-dynamic 
traits) as well as at the unintegrated/unconscious level (U-dynamic traits), so 
that the total number of subscales is twenty (the U- and I-dimensions represent 
second-order motivational components). Six of the dynamic traits are considered 
to be biologically based, primary drives (ergs) - (Assertiveness through 
Protectiveness), while four are recognized as culturally learned interest patterns 
(sentiments/ sems) - (Self-Sentiment through Home). Each dynamic trait is 
measured through four separate modalities/devices labelled: Utilities, Word 
Association, Autism, and Information-, respectively (cf. Krug et al., 1976, p. 7) . 

./ Psychometric issues such as reliability and validity have been addressed and the 
evidence to date is supportive of the instrument (e.g., Krug et al., pp. 27-31; Boyle, 
Start & Hall, 1989b). It is however, recognized that future revisions of the SMAT 
will inevitably result in · an instrument which is enhanced with respect to its 
psychometric adequacy, as compared with the actual version currently available. 

Studies of the higher-order factor structure of the MAT have been reported in 
the literature (e.g., Boyle, 1983, 1985a; Burdsal, 1975; Cooper & Kline, 1982) 
suggesting the likelihood of up to seven

1
separate motivational dynamic structures 

, at the second-order factor level (cf. Boyle, 1985b). Apart from the work of Boyle, 
Start and Hall (1989a), corresponding analyses of the higher-order factor 
structure of the SMAT have been lacking. It is important as Cattell and Kline 
(1977, p. 184) pointed out, that further research into higher-order motivational 
structure be undertaken given that the structuring of dynamic traits at this level 
is still uncertain. Kline (1979, p. 185) had called for further investigation 
"utilizing· factorial procedures in accord with the technical demands ... so that 
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one can have confidence in the attainment of simple structure and the consequent 
psychological import of the results." 

Accordingly, Boyle et al. (1989a) administered the SMAT to 277 Australian 
high school students (Year 10 level) and submitted the resulting 20 x 20 
intercorrelation matrix to an iterative principal factor analysis (see below as to 
factor methodology). Results indicated six higher-order factors which were 
essentially orthogonal (since none of the factor correlations were statistically 
significant). Factor 1 exhibited salient loadings only on a number of the U
components (Mating, Narcism versus Superego, School, Home), suggesting an 
adolescent conflict (predominance of U- over I-dynamics) between emerging 
sexual awareness on the one hand (ergic expression), and the social control 
exerted through home and school (culturally developed sentiments). Factor 2 
loaded significantly only on the I dynamics Fear and Pugnacity, suggesting the 
the extreme emotional sensitivity of the often turbulant adolescent period. Factor 
3 contrasted U-Pugnacity with I School, indicating the obvious incompatibility of 
hostility and academic orientation. Factor 4 contrasted (U + I) Pugnacity with I 
Protectiveness and I-Home. This factor again suggests the incompatibility of 
uncontrolled aggressiveness with a caring attitude toward family and loved ones. 
Factors 5 and 6 accounted for the least amount of variance and their interpreta
tion is less certain. 

While the Boyle et al. (1989a) study attempted to elucidate the higher-order · 
structure of the ergs and sentiments measured in the SMAT, it is evident that the 
results obtained were rather tentative and r~quired cross-validation. The present 
paper reports the findings of such cross-validational investigations. 

METHOD 

Subjects and Procedure 

STUDY 1: In this study, the correlation matrices reported in the SMAT 
Handbook (Krug et al., 1976, pp. 28-29) were used as the starting point for 
performing higher-order factor analyses of the SMA T primary subscales. The 
demographic characteristics of the standardization sample are provided on pp. 
35-36. The sample of American adolescents clearly comprised 1188 males and 
1241 females. However, it is unclear which correlation matrix relates to the males 
and which to the females. In the event, separate factor analyses were carried out 
for each intercorrelation matrix and the results were compared. 

STUDY 2: This study utilized a sample of 109 (63 females; 46 males) high 
school students enrolled in Greek language classes. The students were from a . 
predominantly industrial area of Melbourne (Australia). In most instances, the 
students were Australian-born while their parents had come from Greece. The 
SMATwas administered during Saturday morning Greek sch~ol classes across 
Year levels 7 through 12. Pearson product-µioment correlations were computed 
between Total (U + I) score subscales as well as across Sex. Although considerably 
smaller than the samples on which Study 1 was based, the results from this 
sample are reported purely for cross-validational purposes, especially in regard to 
possible sex differences. · 
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Factor Analytic Methodology. 

An iterative principal factoring procedure was employed in each instance. 
This methodology has been recommended by Cureton and D' Agostino (1983) as 
suitable for initial exploratory factor analysis of a new domain. The appropriate 
number of factors was estimated by means of the Scree test (Cattell & Vogelmann 
1977; Hakstian, Rogers & Cattell, 1982), in conjunction with the Kais~r-Guttman 
(K-G) criterion of only extracting factors with eigenvalues greater than unity (cf. 
Yeomans & Golder, 1981). According to Child (1970), the two criteria should 
provide similar estimates of the number of factors when the number of variables 
ranges between 20 to 50, whereas below or above this range, the K-G criterion is 
likely to indicate too few and too many factors respectively (cf. Boyle, 1987, p. 
346). Accordingly, the number of factors extracted in each analysis varied 
somewhat depending on the latent roots. However in all instances, initial 
communality estimates were squared multiple correlations (SMC's) which were 
refined through iteration until convergence occurred at the fifth decimal place, in . 
order to avoid spurious common factor variance being entered into the factor 
pattern solutions (cf. Lee & Comrey, 1979, p. 301). While not particularly 
problematic with large factor matrices (Harman, 1976; Gorsuch, 1983), failure to 
iterate may become a serious distorting influence with small matrices, such as in 
certain higher-order factor analytic studies. The SPSS statistical package (Nie et 
al., 1975) was employed in each instance to extract the factors and to rotate them 
to simple structure via the direct Oblimin procedure. 

RESULTS AND DISCUSSION 

STUDY 1 (Top matrix): 
Examination of the Scree test indicated that seven factors should be extracted 

and rotated to simple structure, whereas the K-G criterion suggested that six 
factors were required to account for the common factor variance. However, in 
accord with the rationale advocated by Cattell (1978) that it is better to over
estimate rather than to underestimate the appropriate number of factors, all 
seven factors were extracted. The Scree test results are presented in Figure I, 
while Table 1 presents the oblique factor pattern solution for this analysis. A total 

./ of 282 iterations of the initial factor matrix were required in order to achieve 
convergence of communalities at the fifth decimal place. The resulting solution 
exhibited a ±.10 hyperplane count of 65% suggesting reasonable approximation 
to oblique simple structure. . 

~ 3 • 
::s -; 
> 
al 
.!:!!l 2 • 
~ I J 

• • • • 7 Significant Factors 

5 15 20 
Rank O~der of Latent Roots 

FIGURE 1. Scree plot of latent roots on SMAT data. 
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Table 1 

Oblique Factor Pattern Solution for SMAT Variables 

(Upper Matrix) 

Factor Number 

Variable 1 2 3 4 5 6 7 h2 

U-As .21 .01 -.06 -.22 -.02 · .01 -.18 .19 
U-Ma .00 -.03 .00 .08 .54 .06 .01 .35 
U-Fr -.32 .10 -.10 .15 .01 .10 -.11 .20 
U-Na · .03 -.22 -.02 -.01 .07 .01 -.01 .07 
U-Pg .01 .00 .00 .08 .05 .44 .02 .23 
U-Pr -.05 .20 .03 .06 -.03 -:31 .01 .17 
U-Ss -.03 .06 1.00 .00 .01 .01 -.04 1.00 
U-Se -.30 .24 -.02 -.03 -.21 -.26 .15 .37 
U-Sc .06 .56 -.01 -.08 .05 -.06 .01 .34 
U-Ho .08 .03 -.04 .04 -.12 -.08 .53 .32 

I-As .22 .10 .03 -.19 -.04 .12 -.12 .15 
I-Ma .34 -.06 -.04 -.04 .37 -.19 -.12 .37 
I-Fr .09 -.02 .01 .05 -.13 -.14 -.30 .15 
I-Na .45 .01 .04 .03 .11 -.03 -.04 .23 
I-Pg .68 -.02 -.03 .05 -.11 .20 -.13 .52 
I-Pr -.04 .09 -.05 -.08 .01 -.17 .03 .06 
I-Ss .31 -.14 .05 -.30 .10 -.17 .04 .35 
I-Se .10 -.29 .01 -.33 -.17 -.30 -.17 .46 
I-Sc .07 .00 .01 -.44 .04 -.04 -.05 .24 
I-Ho -.10 .06 .01 -.47 -.07 .00 .03 .22 

Hyperplane Total= 
Count (±10) 12 14 19 13 12 10 11 65% 
Eigenvalue: 2.92 2.00 1.18 1.13 1.08 1.04 0.97 

Notes. Loadings shown to two decimal places only. Loadings ~ .30 are 
italicized. Hyperplane counts for the 6 Factor solution and the 8 Factor 
solution were 53.33% and 70% respectively. The intercorrelations of the 
seven factors above were also subjected to an iterative principal 
factoring, resulting in three third-order SMAT factors which contrasted 
various U-and I-components. Of especial interest was the finding that (U 
+ I) Ma contrasted with (U + I)Se on the first tertiary factor extracted 
(which accounted for 43% of the variance). This finding suggests the 
motivational investment of adolescents regarding the approach-
avoidance conflict surrounding emerging sexual awareness. 

Complete labels for the variables in the above table are provided in the SMAT 
Handbook p. 7). 
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Factor 1 (accounting for 14.6% of the unrotated principal components 
variance) was a general factor with positive loadings on I-pugnacity, 1-Narcism, 
I-Mating and I-Self-Sentiment, and negative loadings on U-Superego and U
Fear. This factor suggests the adolescent need for self-assertion, rebelliousness 
and independence. Of especial note was the high loading on I-Pugnacity. 
Accordingly, Factor 1 might be labelled Self-Aggrandizement versus Self
Restraint. 

Factor 2 (10.0% of the total variance in the 20 x 20 intercorrelation matrix) was 
loaded significantly by U-School and (negatively) by I-Superego. The · high 
loading on U-School clearly indicates the importance of motivational dynamics 
pertaining to the area of schooling, which so preoccupies the typical adolescent 
due to his/her situation in life. Schooling is a compulsory and central feature of 
most teenager's lives and as such undoubtedly requires the investment of 
considerable psychologieal energy on the part of the adolescent. The need to 
achieve well at school has extremely important implications and consequences in 
Western societies, since schooling is used as a means of selecting students for 
various occupational openings. This factor might be labelled Schooling. 

Factor 3 (5.9% of the variance) was a specific factor and loaded significantly 
only on U-Self-Sentiment. Nevertheless, U-Self-Sentiment ( one of the two "master 
sentiments" - Kline, 1979) exhibited a maximal loading of unity. Under these 
circumstances, and given that the communality for U-Self-Sentiment was also 
unity, it seems thai extraction of this factor was entirely justified, despite its 
being a specific factor. Evidently, U-Self-Sentiment is a central motivational 
structure in the adolescent's intrapersonal psychological constitution. In terms 
of the psychosocial theory proposed by Erikson (1968), the adolescent's search for 
an identity clearly preoccupies much of his/her psychological life. On the present 
evidence, much of this investment of the self and search for self-identity is at the 
unconscious psychological level. This factor might be labelled Self-Integrity. 

Factor 4 (5. 7% of variance) was clearly an integrated (conscious) level factor of 
motivation with significant loadings on I-Self-Sentiment, I-Superego, I-School 
and I-Home respectively. The predominant flavor of this factor is identification 
at the conscious level of awareness with.the family and parental authority, the 
need to achieve well at school, as well as conscientious and responsible attitudes 

./ consistent with parental and teachers recommendations. This factor might 
therefore be labelled Respect for Authority or perhaps simply Conscientiousness. 

Factor 5 (5.4% of variance) loaded pri~arily on U- and I-Mating, clearly 
reflecting the adolescent's preoccupation with his/her emerging interest in the 
opposite sex, as well as a concomitant redefinition of the self as a sexual being. 
Dating and courtship behaviors are plainly important aspects of development 
during the adolescent years (e.g., "going steady") and in terms of Erikson's 
psychosocial theory, provide the ~oundwork for mature relationships and 

, marriages in adulthood. This factor might be labelled Sexual Interest. It is clearly 
one of the two "instincts" which Freud discussed (Libido). The other was 
aggression (Thanatos) represented by the highly significant loading on !
Pugnacity for Factor 1 above: Clearly, given the present empirical findings of 
seven factors of motivational dynamics, it is evident that Freud's two-factor 
theory of motivation (sex and aggression) was unrealistic and simplistic. 
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Factor 6 (5.2% of variance) contrasted U-Pugnacity (one of Freud's two 
motivational factors) with U-Protectiveness, U- and I-Superego (the second of the 
"master sentiments"). This strongly bipolar factor suggests the incompatibility 
between the hostility and aggressiveness of the Pugnacity-Sadism dynamic trait 
( defined in the SMAT Handbook as "I want to smash people who have caused me 
trouble", and so exemplified in the criminal violence of industrialized societies), 
with the moral uprightness and non-rebelliouness of the adolescent with a keenly 
developed conscience. Clearly, family, school and religious institutions can play 
a critical role in promoting strong conscience development in the young person. 
This factor might therefore be labelled Hostility versus Self-Control. 

Factor 7 ( 4.8% of variance) contrasted the security of the parental home with 
the fear associated with rejection of parents and rejection of their support. At the 
completion of. high school education, students cometimes comment on the 
trepidation and uncertainty in their lives in the immediate future. Developing 
independence from one's parental environment is only achieved by degrees for 
most individuals. Evidently, this conflict is a central issue in the motivational 
characteristics of the adolescent. Accordingly, this factor might be labelled 
Security. 

In order to assess the extent to which the derived factors were independent 
from each other, the matrix of factor pattern intercorrelations is presented in 
Table 2. As is evident, Factor 3 (U-Self-Sentiment) exhibited only trivial non
significant correlations with the remaining factors. Accordingly, while this 
factor was a specific one, it nevertheless appears to be a separate one. Even so, it 
would seem desirable to take out a six-factor solution so that the variance 
associated with this variable might be distributed among the other common 
factors. It may well have been the case that too much iteration was undertaken, 
given that U-Self-Sentiment exhibited a factor loading of 1.00, using the SMC's 
as initial communality estimates. When the six-factor solution was extracted 

Factor 

1 
2 
3 
4 
5 
6 
7 

Table 2 

Intercorrelations of Higher-Order Factors 
(Seven-Factor Solution) 

(Upper Matrix) 

1 2 3 4 5 6 7 

-.13 
.11 -.04 

-.38 -.04 -.05 
.03 -.29 -.05 .13 

-.17 -.21 .03 .32 .21 
-.36 .24 -.04 .17 -.02 -.10 

Note. Correlations are reported to two decimal places only. Correlations ~.30 
are italicized. 
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(accounting for 53.3% of the variables within the ±.10 hyperplane band), the 
sixth factor emerged as a specific one, loading predominantly on U-Fear (.30). 
Under these circumstances, it was decided to reduce the number of extracted 
factors by one more, and to take out a five-factor solution (see Table 3). This 
solution required only 57 iterations of the unrotated factor matrix, suggesting 
therefore, that the resulting factor pattern solution was not affected by excessive 
iteration. 

Table 3 

Five-Factor Oblique Solution for SMAT Variables (Upper Matrix) 

Factor Nuinber 

Variable 1 2 3 4 5 h2 

U-As .22 -.04 .09 -.09 .21 .18 
U-Ma .23 -.16 -.01 .53 -.03 .35 
U-Fr -.30 -.03 .06 .10 -.11 .17 
U-Na .07 -.24 -.06 .03 -.01 .07 
U-Pg -.08 . ' -.13 .32 .15 -.12 .21 
U-Pr -.01 .28 -.18 -.06 -.01 .14 
U-Ss .03 .01 .10 -.08 .04 .02 
U-Se .23 .50 -.13 -.23 -.02 .40 
U-Sc .06 .51 .08 .08 .10 .26 
U-Ho -.09 .30 -.16 .03 .09 .17 

I-As .18 .05 .23 -.07 .19 .16 
I-Ma .57 -.10 -.12 .18 .06 .36 
I-Fr .12 -.06 _,_02 -.24 .01 .10 
I-Na .49 .04 .07 .00 -.04 .23 

./ 
I-Pg .55 -.02 .27 -.21 -.14 .48 
I-Pr .01 .14 -.14 .02 .09 .06 
1-Ss .37 -.06 -.13 -.05 .26 .33 
I-Se .13 -.26 -.26 -.40 .33 .50 
I-Sc .11 -.01 .01 .01 .45 .24 
I-Ho -.13 .07 .00 .00 .48 .22 

Hyperplane ,, Total= 
' Count (±.10) 7 11 10 13 12 53% 
Eigenvalue: 2.92 · 2.00 1.18 1.13 1.08 

Notes. Loadings shown to two decimal places only. Loadings ~ .30 are 
italicized. Complete labels for all variables are provided in the SMAT 
Handbook. 
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Factor 1 (14.6% of variance) contrasted U-Fear with I-Mating/Pugnacity/ 
N arcism/Self-Sentiment, clearly representing the first factor above. Factor 2 
(10.0% of variance) loaded significantly on U-Superego/School/Home suggesting 
some degree of contiguity between these three sentiments at the unintegrated 
level.No corresponding factor emerged in the previous solution. Factor 3 (5.9% of 
variance) represented (U + I) Pugnacity, although the loading on I-Pugnacity was 
somewhat small (.27). Essentially, this factor might be regarded as a specific with 
only one significant loading. Factor 4 (5.7% of variance) contrasted U-Mating 
with I-Superego.No corresponding factor emerged from the seven-factor solution 
above. Factor 5 (5.4% of variance) exhibited significant loadings on I-Superego/ 
School/Home and therefore relates to the fourth factor from the larger solution. 

Examination of the factor pattern intercorrelations (Table 4) indicates that, in 
the main, the resulting factors were only trivially correlated among themselves. 
However, Factors 4 and 5 exhibited sizeable correlations (-.26 and .38 respectively) 
with Factor 1. Given that the final rotated solution gave a ±.10 hyperplane count 
of 53.0%, it was deemed inappropriate to reduce the number of factors extracted 
still further. 

Factor 

1 
2 
3 
4 
5 

Table 4 

Intercorrelations of Higher-Order Factors 
(Five-Factor Solution) 

(Upper Matrix) 

1 2 3 4 5 6 

-.20 
.08 -.21 

-.27 -.16 -.05 
.38 .14 -.08 -.38 

7 

Note. Correlations are reported to two decimal places only. Correlations ::::::.30 
are italicized. 

STUDY 1 (Bottom Matrix): 
Examination of the Scree plot for this analysis indicated that six factors 

should be extracted. However, as in the seven-factor solution above, Factor 3 in 
this instance emerged as a specific one with a strong loading in this instance only 
on I-Assertiveness (.99). Moreover, over 550 iterations of the unrotated factor 
matrix were required in order to achieve convergence of communality estimates. 
Accordingly, as in the analysis for the top matrix, a fiv~-factor solution was 
settled on, thereby avoiding the occurrence in this instance at least of a specific 
factor in the final rotated solution. The ±.i'O hyperplane count for the five-factor 
solution was 55.0% as compared with 60.8% for the six-factor solution. Given that 
the hyperplane count decreases with extraction of fewer factors, and since the 
decrease was only marginal in the present context, the five-factor solution was 
deemed appropriate (see Table 5). 
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Table 5 

Five-Factor Oblique Solution for SMAT Variables (Lower Matrix) 

Factor Number 

Variable 1 2 3 4 5 h2 

U-As .02 -.04 -.03 .35 -.07 .15 
U-Ma .09 -.46 .24 -.04 .01 .27 
U-Fr . -.40 .01 .11 -.03 .09 .22 
U-Na .07 -.31 -.03 .03 -.04 .11 
U-Pg .17 -.04 .02 -.29 .43 .29 
U-Pr .15 .22 .11 .01 -.06 .09 
U-Ss .37 .02 .00 -.07 .08 .12 
U-Se .08 .50 .03 .32 -.12 .40 
U-Sc .09 .43 .08 .04 -.03 .21 
U-Ho .00 .42 .08 -.13 -.06 .22 

I-As -.05 .11 -.02 .31 .10 .10 
I-Ma .26 -.39 .21 .27 -.18 .39 
I-Fr -.02 -.06 -.44 .04 -.06 .22 
I-Na .03 -.14 -.05 .44 -.01 .24 
I-Pg .20 , , -.09 -.30 .25 .11 .24 
I-Pr .00 -.03 -.01 -.06 -.35 .11 
I-Ss .43 -.07 .04 .25 -.19 .39 
I-Se .26 .02 -.42 -.04 -.29 .41 
I-Sc .17 .17 .12 .07 -.25 .18 
I-Ho .03 .09 -.03 -.06 -.45 .22 

Hyperplane Total= 
Courit (±.10) 11 10 12 11 11 55% 
Eigenvalue: 2.60 2.02 1.36 1.22 1.16 

_/ 

Notes. Loadings shown to two decimal places only. Loadings ~ .30 are 
italicized. Complete labels for all variables are provided in the SMAT 
Handbook. 

Factor 1 (13.0% of variance) contrasted U-Fear with (U + I) Self-Sentiment. No 
comparable factor emerged from the analyses of the top matrix in the SMAT 
Handbook. Clearly though, this dimension highlights the central role of the 
sentiment toward the self (Kline, 1979, referred to it as a "master sentiment"). 
Factor 2 (10.1 % of variance) contrasted U-Superego/School/Home with (U + I) 
Mating and U-N arcisin. This factor evidently incorporates Factor 2 from Table 3 

. and as well, suggests the incompatibility of self-gratification of instinctive urges 
(in the Freudiari sense) and orientation toward home, family and society. Factor 3 
(6.8% of variance) loaded significantly on I-Fear/Pugnacity/Superego. This 
dimension did not emerge from the previous analysis. Factor 4 (6.1 % of variance) 
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exhibited significant loadings on (CT + I) Assertiveness, CT-Superego and I
Narcism. Again, this dimension did not emerge previously. Factor 5 (5.8% of 
variance) contrasted CT-Pugnacity with I-Protectiveness and I-Home. As in the 
earlier SMAT analyses, the factors which emerged were generally negligibly 
correlated (see Table 6). The main correlation (.30) was between Factors 1 and 5, 
indicating a small amount of covariation. 

Table 6 

Intercorrelations of Higher-Order Factors (Five-Factor Solution) 

Factor 

1 
2 
3 
4 
5 

1 

-.04 
-.05 
.16 

-.30 

2 

.06 
-.04 
-.11 

(Lower Matrix) 

3 4 5 

-.22 
.11 -.20 

Note. Correlations are reported to two de'cimal places only. Correlations ~.30 
are italicized. 

STCTDY2: 
In order to keep the number of subjects to number of variables ratio as high as 

possible, only the combined (CT+ I) SMAT total score co~elations (including the 
variable Sex) served as the starting point for the present analysis. The Scree test 
suggested clearly that four factors should be extracted (raw scores had been 
converted to sten scores as per the SMAT Handbook - Boyle et al., 1988, had 
previously demonstrated the validity of these sten transformations for the 
Australian context). Altogether, 156 iterations were required to reach stability of 
communalities. The resultant factor pattern solution exhibited a ±.10 hyperplane 
count of 56.8%. The final rotated solution is presented in Table 7. 
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Table 7 

Four-Factor Oblique Solution for SMAT Total Variables (Study 2) 

Factor Number 

Variable 1 2 3 4 h2 

Sex -.07 -.02 -.27 .61 .44 
T-As .00 1.00 -.06 .00 1.00 
T-Ma -.06 -.23 .92 .14 .84 
T-Fr -.02 -.06 -.28 .10 .10 
T-Na .01 .04 .09 .31 .11 
T-Pg -.02 .13 .26 .11 .11 
T•Pr -.12 .04 -.07 -.46 .23 
T-Ss -.30 -.01 .00 .31 .21 
T-Se .92 -.02 -.03 .11 .83 
T-Sc .96 .00 -.05 .06 .90 
T-Ho .95 .02 . .03 .01 .90 

Hyperplane Total= 
Count (±.10) 6 8 7 4 56.8% 
Eigenvalue: 2.94 1.58 1.44 1.06 

Notes. Loadings shown to two decimal places only. Loadings ~ .30 are 
italicized. Loadings are for Total (U + I) SMAT variables. Complete 
labels for all variables are provided in the SMAT Handbook. 

Factor 1 (26. 7% of variance) loaded very highly on the motivational dynamic 
traits labelled Superego, School and Home, with a considerably ~maller loading 
on Self-Sentiment. Both of the previous analyses of data from the SMAT 
Handbook indicated a strong association of these three sentiments. Factor 2 
(14.4% of variance) was a specific dimension involving Assertiveness. Neither of 
these first two factors exhibited any relationship with Sex. Both emerged in the 

/ analysis of the bottom matrix (Table 5), while the factor relating to Superego, 
School and Home emerged in both sets of analyses (Tables 3 and 5). Factor 3 
(13.1 % of variance) contrasted Mating and Pugnacity drives with Sex (femininity) 
and Fear. This dimension did not emerge from the factorings of the SMAT 
Handbook data, however . . It is interesting that psychoanalytic theory gives 
predominance to sex and aggression as the two major instincts (drives). On the 
present results, it would seem that these two dynamic traits are more charac
teristic of males than females, in general, which supports the view sometimes 
expressed that Freudian theory is "male-oriented." Factor 4 (9.6% of variance) 
contrasted Sex (femininity), N arcism and Self-Sentiment with Protectiveness . 

. Evidently, there are important differences between central dynamic traits for 
males and females. From these results, it would seem likely that the top matrix in 
the SMAT Handbook reported the intercorrelation data for the 1188 males (since 
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it resulted in a factor devoted solely to Pugnacity - Factor 3), and that the bottom 
data matrix was derived from the sample of 1241 females (since it resulted in a 
factor loading on both (U + I) Self-Sentiment). Again, the intercorrelations 
between the derived factors were only rather trivial (Table 8). 

Factor 

1 
2 
3 
4 

Table 8 

Intercorrelations of Higher-Order Factors (Four-Factor Solution) 

1 

.03 

.07 
-.13 

2 

.24 
-.05 

(Study 2) 

3 4 

.10 

Notes. Correlations are reported to two decimal places only. None of the 
correlations is~ .30, indicating that the four higher-order SMAT factors 
are essentially independent. 

CONCLUSIONS 

It is readily apparent that while there is some degree of similarity between the 
higher-order factor pattern solutions derived from the various analyses, there is 
also considerable variation in the factor solutions which have emerged. Part of 
the difficulty would seem to reside in the use of exploratory factor analytic 
methodology in the present instance, whereby any number of equally applicable 
factor solutions might emerge. On the other hand, the degree of discrepancy 
between the factor pattern solutions reported in Tables 1, 3, 5 and 7 above, as well 
as that obtained by Boyle et al. (1989a) might suggest that the SMAT is not a 
particularly robust instrument with respect to variations in samples, particularly 
at the cross-cultural level. 

Nevertheless, comparison with the higher-order structures derived from the 
MAT (e.g., Boyle, 1983, 1985a) does suggest a number of similarities in central 
dynamic traits across the two instruments. Taking just the seven-factor solution 
in Table 1, for example, a number of similarities in obtained factors are evident. 
Thus, the first higher-order SMAT factor (la~elled Self-Aggrandizement versus 
Self-Restraint) with its predominant emphasis on hostility, exhibited a somewhat 
similar pattern of salient loadings to those of the second higher-order MAT factor 
(labelled Caution versus Hostility) in the earlier studies. The integrated com-

. ponents of Narcism and Self-Sentiment contrasted with Pugnacity in each 
instance. SMAT Factor 3 (Self-Integrity) was partially represented in the seventh 

23 



MULTIVARIATE EXPERIMENTAL CLINICAL RESEARCH 

higher-order MAT dimension (Self-Sensitivity) in Boyle's (1983) study. The 
remaining higher-order SMAT factors were partially represented in the earlier 
MAT studies, althol_!gh tending to split into separate factors in those analyses. 
For example, U and I Mating (SMAT Factor 5) split into the fourth and fifth 
higher-order MAT factors respectively. 

Comparison of the presently obtained factor pattern results with those 
reported by Boyle et al. (1989b) also suggests a number of similarities across 
studies. Considering only the SMAT factor solutions reported in Tables 3, 5 and 7, 
it is evident that Factor 2 (Tables 3 and 5), and Factor 1 (Table 7) correspond 
closely with Factor 1 in the Boyle et al. study. In all instances, there are salient 
loadings on the · dynamic traits labelled Superego, Home and School. Factor 3 
(Table 3) corresponds partially with Factor 4 in the study by Boyle et al., wherein 
both (U + I) components of Pugnacity are represented by salient loadings. Factor 
1 (Table 5) involving (U + I) Self-Sentiment is partially represented by Factor 6 in 
the Boyle et al. study, and so on. While these similarities are recognized, it also 
remains evident however, that a greater degree of convergence of factor pattern 
solutions across studies and samples might have been expected, if the SMAT 
instrument is reliable. 

Taken overall, it is clear that at the higher-order factor level, central dynamic 
traits as measured within the SMAT are essentially uncorrelated and independ
ent dimensions. What is less certain is the exact nature of these central dynamic 
trait dimensions. Clearly, the present findings are prefatory and the specific 
interpretations of the SMAT higher-order factors emerging from the various 
analyses remain tent~tive. Nevertheless, this issue is an important one if 
objective motivation measurement is to be improved. Further studies of the 
higher-order factor structure of the SMAT instrument are now needed, based on 
large samples of males and females from various cultural and socioeconomic 
backgrounds. Only then will it be possible to refine the SMAT and to enable more 
precise and more straightforward measurement of central dynamic motivational 
traits. 
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ABSTRACT 

The Coopersmith Self-Esteem Inventory (SEI) and the Children's Personality 
Questionnaire (CPQ) or the High School Personality Questionnaire (HSPQ) were 
administered to 350 children and adolescents. An obliquely rotated factor 
analysis of the matrix of intercorrelations among SEI factors and CPQ/HSPQ 
factors allowed for an examination of self-esteem as a general vs. specific 

· construct and for an enquiry into its relationship with other well established 
personality factors. The results suggested that a hierarchical model of self
esteem, with a general (global) factor at the second-order is a defensible position, 
and that self-esteem can be differentiated clearly from other personality factors 
while retaining significant correlations with some of them, most notably anxiety. 

While it is often asserted that self-esteem is an important phenomenon to 
understand, and individual differences in levels of functioning on this dimension 
have been attributed as a cause or effect of many phenomena (e.g. Plath & Belzer, 
1985), there is some controversy regarding its conceptualization. 

One key question is whether this assembly of evaluative beliefs about the self 
is to be considered as a general, global sense of self-worth, or whether they should 
be construed to reflect a collection of component parts, not especially integrated 
in this larger sense. Harter (e.g., Harter, 1983) has perhaps been the most visible 
critic of the position that confines one's view of self-esteem to a global conception. 
She has argued that a variety of studies have confirmed that major measures of 
self-esteem have repeatedly been found to be factorable into multiple components. 
While acknowledging that a hierarchical model of self-esteem, with general 
self-esteem appearing as a second-order factor incorporating several first-order 
components is a possibility, she appears not to be compelled by present evidence 
is this regard. Certainly, definitive evidence favoring one conception over 
another would appear to lie ahead of us. This study is an attempt to cast some 
further light on this issue. · 

A second question to be addressed in the present report has been raised by 
Kawash (1982) and Kawash and Clewes (1986) who· have reported a clear, 
replicable pattern of correlations between the Coopersmith Self-Esteem Inventory 
(SEI) (Coopersmith, 1967, 1984) and the personality source traits (Cattell, 1957, 
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1973) measured by the Sixteen Personality Factor Questionnaire (16 PF) (Cattell, 
Eber, & Tatsuoka, 1970), the High School Personaiity Questionnaire (HSPQ) 
(Cattell, Cattell, &_Johns, 1984) and the Children's Personality Questionnaire 
(CPQ) (Porter & Cattell, 1979): To what extent does the SEI measure a construct 
independent of other, established ones? Specifically, these studies reported that 
the SEI has manifested repeated correlations, across both gender and age, with 
Factors C (ego strength), H (parmia), 0 (guilt proneness), and Q4 (ergictension). It 
should be noted that all four of these factors are markers of the second-order 
anxiety factor, suggesting that further work is needed to examine and clarify this 
particular relationship. 

One way to examine these issues is to administer the SEI and source trait 
questionnaires to a sample of sufficient size to · allow for an appropriate factor 
analysis. Factoring the SEI, and then factoring the intercorrelations among 
these factor scores and the source trait factor scores should cast some light on the 
above questions. 

METHOD 

SUBJECTS 

Three hundred and fifty children and adolescents in fifth-, sixth-, ninth-, and 
tenth-grades, spanning ages 9-16, from public schools in southern Ontario 
participated in the study. All participants filled out the SEI and a shortened 
version of the Children's Report of Parental Behavior Inventory (Schaefer, 1965) 
which was included for another purpose. In addition, the younger children (fifth
and sixth-grades) filled out the CPQ while the older ones (ninth- and tenth
grades) filled out the HSPQ. 3 , 4 

PROCEDURE 

Factor Analysis of the SEI. After application of the scree test (Cattell, 1966) 
to determine the number of factors for extraction (k), the 50 X 50 matrix of item 
intercorrelations was subjected to a principal axis factor analysis with squared. 
multiple correlations entered as estimates of communality and k=7. Rotation to 
simple structure was achieved by the d1rect oblimin method, with delta set equal 

./ to 0. Six of the seven factors were interpreted as: General Self (sample item with a 
salient loading, 'I have a low opinion of myself), Home-Parent Relations (e.g., 
'My parents understand me'), Self-Confidence (e.g., 'I can usually take care of 
myself), Emotionality (e.g., 'I get upset easily when I'm scolded'), Dissatisfaction 
with the Self (e.g., 'I wish I were younger'), and Satisfaction with School (e.g., 'l'm 
proud of my schoolwork'). More complete information on this analysis may be 
found in Clewes and Kawash (1987). Factor scores for all subjects on all sevep. 
factors were calculated by the regression method. 

CPQ and HSPQ Scores. The fourteen factor scores for each of these tests 
were calculated by means of the standard scoring instructions (Porter & Cattell, 
1979; Cattell, Cattell, & Johns, 1984). 

Combined Factor Analysis. The seven sets of factor scores for the SEI and 
the factor scores of the thirteen factors common to the CPQ and the HSPQ (Factor 
N (shrewdness) is unique to the CPQ, and Factor Q2 (self-sufficiency) is unique to 
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the HSPQ) were intercorrelated and examined by means of the same factor 
analytic procedure outlined above. The scree test indicated seven factors. All 
interpretations were based on examination of the factor pattern. 

RESULTS 

Table 1 contains the results of the above factoring. All loadings below .19 have 
been suppressed for ease of reading. 

TABLE 1 

FACTOR PA'ITERN AND FACTOR INTERCORRELATIONS 
FOR THE ANALYSIS OF 

COMBINED CPQ, HSPQ, AND SEI SCORESa 

MEASURE FACTOR 

I (Tender mindedness) 
0 (Guilt-proneness) 
C (Ego-strength) 
SEI IIIC (Self-confidence) 
G (Superego strength) 
Q4 (Ergic tension) 
D (Excitability) 
Q3 (Self-concept control) 
H (Venturesomeness) 
E (Dominance) 
J (Circumspect individualism) 
B (Bright) 
SEI VI (Not interpreted) 
A (Warm hearted) 
F (Enthusiastic) 
SEI VIIC (Satisfaction with school) 
SEI JC (General self) 
SEI ye (Dissatisfaction with self) 
SEI IId (Home-parent relations) 
SEI 1yd (Emotionality) 

a Loadings <19 have been suppressed 
h Decimal points have been omitted 

I II III 
54b 
39 -25 

-30 29 
24 

-63 29 
-72 
-71 

-33 47 
44 

19 

c A high score on this factor indicates a l<;>w self-esteem 
d A high score on this factor indicates a high self-esteem 
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IV V 

95 
31 

64 
-36 

VI 

75 
50 

-48 

VII 

-19 

-31 

77 
48 
-48 
-30 
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FACTORINTERCORRELATIONS 

I ·n III IV V VI VII 
I 

I~ -06 
III -12 -30 
IV 02 31 -36 
V -03 . -10 14 -10 

VI -23 24 27 15 07 
VII -47 11 45 -24 33 39 

Six of the second-order factors that have appeared in previous analyses of the 
CPQ, HSPQ and/ or the 16PF appear in this table, with varying degrees of clarity. 
Factor I, with positive loadings on Factor I (sensitivity), 0 (guilt proneness) and a 
negative loading on C (ego strength) is closest to tenderminded emotionality. 
Factor II, with a high negative loading on G (conscientiousness), a moderate. 
negative loading on Q3 (self-discipline), and a low but significant positive loading 
on F (cheerfulness) is clearly superego strength. Factor Ill's configuration of 
loadings unequivocally conforms to the established pattern for anxiety. This 
particular factor is the most clearly represented in this study. Factor IV, with a 
very high loading on E (dominance), and a moderate loading on J (coasthenia) is 
a reasonable replication of independence. Factor V manifests a solitary loading 
on B (brightness),and is clearly intelligence, while the patterning ofloadings on 
Factor VI is a fragmentary representation of extraversion. Finally, Factor VII 
with significant loadings on six of the seven SEI factors, may be taken to be 
general self-esteem. Only SEI Factor VII (satisfaction with school), did not load 
on this factor. Its significant loading on Factor VI suggests that it is a measure of 
extra version. The traditional school is structured in a manner that is likely to be 
more compatible with an introverted temperament. Rigid and/ or routine 
schedules and a relative lack of varied stimulation would have a more negative 
valence for extraverts. 

The intercorrelations among these factors are reported in the lower part of 
Table 1. 

DISCUSSION 

These results can be taken as evidence that self-esteem, as measured by the 
SEI, can in fact be construed as a second-order global construct in a hierarchical 
model with several first-order factors. The fact that four of the seven first-order 
SEI factors had significant loadings only on the second-order general self- esteem 
factor, and that two of the remaining three first-order SEI factors had secondary 
loadings on this factor can be construf'd as being very consistent with this view. 

As noted above, the Kawash (1982) and Kawash and Clewes (1986) articles 
reported strong and consistent correlations between the total SEI scores and 
first-order anxiety factors. Other studies have come to a similar conclusion (e.g., 
Coopersmith, 1967; Many & Many, 1975). These data might lead one to speculate 
that the SEI may in fact be as much a measure of anxiety as self-esteem. The 
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present results challenge that view. Examination of the factor iritercorrelations 
in Table I confirms that anxiety and self-esteem are in fact significantly 
intercorrelated, but their appearance as clearly separable factors (Ill and VII) in 
the upper part of the table can be construed as discriminant validation for these 
measures, and, likely, the underlying constructs. 

The significant intercorrelation between Factors VI and VII is also consistent 
with the findings of Ka wash (1982) and Bagley Evan-Wong (1975) who also found 
self-esteem to be correlated with extraversion. Again, these constructs manifest 
discriminant validity in the factor analysis itself. 

CONCLUSIONS 

The data reported in this study may be taken as lending support to four 
assertions. First, the results of the combined factor analysis yielded a second
order factor structure among the CPQ and HSPQ vari~bles that is consistent 
with those reported in the respective manuals. While the blending of the two 
different tests into one analysis does not allow for optimal conditions for 
checking on these factor structures ( especially in regards to the tenderminded 
emotionality factor which manifests a somewhat different pattern ofloadings on 
the two scales), the results are sufficiently clear to be supportive, nevertheless. 
Second, the establishment of a clearly separable general self-esteem factor 
suggests that self-esteem can be measured globally (with all of the attendant 
advantages and disadvantages of working at the second-order level). Third, 
self-esteem (at least as measured by the SEI) can be discriminated from other 
established second-order factors, while being intercorrelated with some of them. 
Fourth, they suggest that a hierarchical model of self-esteem, with a general 
factor at the second-order level, and several first-order factors, is a defensible 
conception. 

These findings may be useful for both theoretical and applied purposes. 
Observing that self-esteem emerged as a separate second-order factor suggests 
that there may be advantages to adding measures of self-esteem to certain test 
batteries. While Kawash and Clewes (1986) noted that it is possible to estimate 
SEI scores from a knowledge of CPQ scores, there may be occasions when one 
would want to continue to work with the SEI itself. In particular, this would be 
true when one is interested in taking advantage of the more refined information 
that can be gained from working with a profile of first-order factor scores. 

However, the clarity of the second-order self-esteem factor does support the 
continued use of analyses that find profit in working at a more general level of 
conceptualization. 

The utilization of the above data in a developmental design might yield 
interesting age differences which would be of importance in examining the 
nature of personality development. 

FOOTNOTES 

1 Requests for reprints may be sent to George Kawash,- Department of Family 
Studies, University of Guelph, Guelph, Ontario, Canada NlG 2Wl. 
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ABSTRACT 

Regression equations were developed to predict Myers-briggs Type Indicator 
(MBTI) scores from the Sixteen Personality Factor Questionnaire (16PF) scores. 
The equations were derived from intercorrelations given in the handbooks for the 
two instruments, and were cross-validated using data from two samples of 
varying populations (students and managers). Results were evaluated with 
respect to the ability to predict both single preference scores and the 4-letter 
"type". Accuracy was found to approximate the short-term test-re.test reliability 
of the MBTI. It appears that scores from one general personality inventory (the 
16PF) can provide access to constructs from a different theoretical context. 
Applied and theoretical implications wer~ discussed. 

Jungian Types from Cattellian Variables 

As Goldberg (1977) pointed out, there is considerable utility in relating 
different personality inventories to one another in a purely predictive sense. To 
the extent one inventory can "stand for" another, the research findings for either 
become more generalizable, a user's facility with one can be extended to the other 
via the commonalities among them, and perhaps more important, he or she can 
gradually begin to imagine the universality and pervasiveness of personality 
constructs, however arrived at. The purpose of this study is to show that one 
personality inventory (in this case, the Sixteen Personality Factor Questionnaire, 
or 16PF) can predict scores on another (the Myers-Briggs Type Indicator, or 
MBTI) within the limits of accuracy generally conceded to be within the bounds 
of alternate-forms reliability. taken together, the 16PF and the MBTI serve as 
representatives of approaches to the description of personality which have had 
an historical tension between them: a relatively small number of types versu~ a 
much larger number of traits (Guilford, 1959). This seeming distinction between 
the MBTI with Jungian "types" and the 16PF with Cattellian "traits" proved to 
be no impediment to the questions addressed. 

The MBTI is not just of historical interest; it is still being used in a variety of 
counseling and industrial settings. The Center for Applications of Psychological 
Type, Inc. alone has computer-scored more than 250,000 MBTI protocols since 
1971 (Manual, Myers and McCaulley, 1985). Based on an individual's scores on 
four dimensions, he or she can be classified as a member of one of sixteen groups 
(types), each of which carries some differential expectation of behavior. For 
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example, a person who is classified ENFP (Extraverted, iNtuitive, Feeling, 
Perceiving) would be expected to behave quite differently than one who is 
classified ISFJ (Introverted, Sensing, Feeling, Judging). In the Myers-Briggs 
classification scheme, individuals are assigned group membership based on the 
pattern of their responses to the inventory; the group to which an individual 
"belongs" is the vehicle which carries the information which predicts the 
individual's behavior. 

The 16PF organizes its pattern of responses into "traits", or things a person 
can be thought to have more or less of. For example, an individual who scores low 
on "Warmth" (-A), high on "Dominance" (+E), and high on "Self-Sufficiency" 
( +Q2) likely behaves differently than someone with the reverse pattern. The 16PF 
creates a profile based upon the magnitude of scores along each of sixteen 
dimensions; the shape of the profile is the vehicle which carries the information 
predicting the individual's behavior. (Schuerger, Watterson, & Croom, 1983). 

Efforts at relating one inventory to another abound; Goldberg (1977) notes 
· that perhaps the most useful of this type of study uses multiple regression 
technique to arrive at a prediction equation. Cattell, Eber, and Tatsuoka (1970) 
provided equations which predict G-Z Temperament Survey and MMPI scales 
from the 16PF; Megargee (1966) related the MMPI to the CPI; johnson and 
Flammer (1975) related the occupational scales of the SVIB with five personality 
inventories; this list is potentially a long one. As of 1986, Schuerger and Allen 
(1986), without claiming an exhaustive review, identified 29 cross-instrument 
studies in this area . • ~n an effort to keep as close as possible to the way actual 
MBTI scores are generated (i.e., from continuous to types), the present study uses 
multiple regression to arrive at prediction equations as well. Since the intent is 
purely predictive (as opposed to analysis of structure), the question of multi
colinearity among variables is not an important issue. 

PROCEDURE 

The first task was to construct a matrix of 16PF and MBTi' intercorrelations 
from which to generate reference prediction equations. Data gathered from local 
sources comprised the cross-validation sample. In every case, each MBTI 
continuous "type" score was predicted by all 16 factors of the 16PF simul-
taneously. We addressed three main issues: To what accuracy can 16PF scores 
predict MBTI continuous scores and preferences; to what accuracy can the 16PF 
correctly predict any single element of a person's MBTI type; and finally, to what 
accuracy can the 16PF correctly predict all four elements which comprise a 
"type"? The last two questions are clinical in emphasis, since they deal with what 
is really a form of "alternate-forms" reliability, or "If I were given MBTI types 
generated from a 16PF profile, how often would I make the same decision I would 
from 'real' MBTI scores?". 1 

Data from the 16PF Handbook (Cattell, Eber, and Tatsuoka, 1970) provided 
the 16PF intercorrelations; these were averaged across gender (N = 958). The 
Manual (Myers and McCaulley, 1985) of the MBTI provided both MBTI and 16PF 
- MBTI intercorrelations. The latter were averaged across the five studies 
reported (N = 1466) as a best estimate of real population values. The average in 
both cases was a simple arithmetic one; the samples were relatively large and the 
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differences among groups being averaged were not extreme. Cross-validation 
data were collected from student volunteers at a large university and from a local 
consulting firm which routinely administers both the 16PF and the MBTI. Data 
from the consulting firm was substantially weighted toward the "T" and "J" 
preferences, since almost all of the sample was drawn from mid-to upper
managers, which reflects the actual population the firm serves. To simplify the 
classification rule, the 16PF scales were assumed to have a mean of 5.5 and a SD 
of2 (the actual 16PF population values), and the MBTI scales a mean ofO and a 
SD of 1. Thus, if the regression equation predicted an EI score of, say, .4, the 
individual was classified as an "I" type. An EI predicted score of-.4 resulted in a 
classification of "E". This scheme was used for the "SN", "'DF" and "JP" 
dimensions as well. Following the custom of the MBTI scoring manual, a 
predicted score of zero was taken to mean a positive value. Accuracy of prediction 
was assessed two ways; first, how accurately (hit or miss) could we predict each 
preference score taken one at a time, and second, how often could we predict all 
four elements for an individual? That is, what is the likelihood that any given 
single preference can be correctly estimated, and how likely is the complete 
4-element MBTI "type" predicted correctly for any given case? 

RESULTS 

"Reference" regression equations were constructed froni the Handbook data 
and compared to those generated froJ? the validation sample (both groups 
separately and in combination) in order to see whether the amount of variance 
accounted for in each MBTI dimension by the 16PF remained approximately the 
same and to determine the relative stability of the resulting regression 
coefficients. The reference equations also yielded estimated continuous scores for 
each of the four MBTI dimensions; these estimated scores were correlated against 
the actual continuous scores to provide a basis for cross-validation. Table 1 (A) 
shows the MBTI/16PF reference regression weights, and (B), just below, the 
appropriate Betas; for comparison, the table also shows Beta weights (C and D) 
independently derived from the validation sample. Table 2 shows the actual 
MBTI continuous score (e.g., El) correlated against the score estimated from the 
equations in Table 1 (e.g., Elest>• 

Patterns of Predictability 

Using the regression equations constructed from Handbook data, each 
person's EI, SN, TF, or JP preferences were predicted and compared to their 
actual preferences. Table 3 shows the percentage correct for each of three ranges 
of actual continuous preference scores in each of the local validation groups. The 
"low" range includes actual continuous preference scor~s less than approxi
mately 3/ 4 SD below the mean of a particular scale; the "mid" group includes 
scores from 5/ 4 SD below to 3/ 4 SD above the mean; the "high" group, those 
scores higher than 3/ 4 SD above the mean. In general, the more extreme an 
individual's score, the more confidence one can have in accurate preference 
prediction. · 
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TABLE 1 
(A) 

Unstandardized Regression Weights and Multiple R 
Handbook Data (Decimals Omitted, Except Const.) 

A B C E F G H I L M N O Q Q2 Q3 Q4Const. R 
EI -01 -03 -02 00 -08 -11 -29 -05 00 12 -02 -10 00 03 15 19 1.22 78 
SN -08 04 -15 ~04 07 -14 03 15 -02 07 -03 -09 05 00 00 -05 .96 59 
TF 03 00 -02 -12 05 -08 -06 15 00 07 -12 -06 -17 03 00 03 1.15 58 
JP -08 -03 00 -02 14 -21 -06 14 04 02 -01 -04 -03 04 -07 -09 1.45 64 

(B) 
Standardized Regression Weights (Beta) 

MBTl/16PF Handbook Data (Decimals Omitted) 

El -02 -05 -04 00 -16 -23 -58 -11 01 23 -04 -18 00 05 30 37 
SN -17 09 -30 -07 14 -28 07 30 -03 13 -06 -18 10 00 01 -10 
TF 06 00 -04 -24 30 -17 -13 30 -02 13 -25 -13 -35 06 -02 06 
JP -16 -05 00 -04 28 -42 -12 29 08 03 -03 -08 -05 07 -14 -18 

(C) 
Stam!lard regression Weights (Beta) and Multiple R 

Consulting Sample (Decimals Omitted) 

El 03 00 03 00 -22 -59 02 00 06 -08 -03 03 12 11 04 
SN 09 16 07 09 14 -01 06 17 07 08 -09 -19 21 11 02 
TF 00 14 04 -20 19 -05 -13 24 00 -08 04 07 -10 06 -13 
JP 01 06 17 02 02 -17 -02 01 04 .14 00 -03 07 -27 01 

- (D) 
Stimdardized Regression Weights (Beta) and Multiple R 

Student Sample (Decimals Omitted) 

76 
69 
45 
47 

El -05 04 -10 06 -35 -04 -49 -05 05 ·-03 07 05 00 10 12 -24 82 
SN -07 04 05 22 33 -24 -16 16 19 17 -20 02 -33 06 07 -22 67 
TF 09 -15 06 Ii 06 11 -18 22 -06 -05 12 14 -35 -05 -37 -15 66 
JP -14 -04 01 02 49 -33 -06 00 03 00 -15 02 -20 01 -04 -10 66 
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TABLE2 

Correlations of Actual MBTI Continuous Scores with Estimated Scores 
Student and Consulting Groups Combined. N = 248 

Eiest SNest TFest JP est 

EI .68 -.03 -.07 -.01 
SN -.23 .31 .16 .31 
TF .07 .19 .42 .39 
JP -.05 .34 .27 .49 

TABLE3 

Predictions of Type Preferences from Variable Data: 
Percent Correct 

low mid high combined 
range range range ranges 

Student Sample (N = 92) 

EI 82 61 79 75 
SN 28 45 75 42 
TF 63 57 82 64 
JP 59 50 91 63 

Consulting Sample (N = 156) 
EI 95 69 77 81 
SN 74 55 61 63 
TF 71 65 50 68 
JP 69 71 33 67 

Concerning the "typological" hit rate, out of a total of 245 four-element type 
predictions, 57 were totally correct and 87 were correct in at least three of the four, 
or approximately 58% accuracy across two widely-differing samples. 

DISCUSSION 

Relating one psychometric instrument to another is not new. This study 
extends such efforts in two important ways. First, from a theoretical point of 
view, it illustrates concretely how decisions based on typologies arrived at from 
an instrument of specific scope can be approximated by variables from another 
instrument of totally different origin. This gives encouragement to workers 
engaged in the mapping of a uniform structure for general personality. Second, 
from a practical point of view, this study has demonstrated that even a "cobbled-
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up" equation can provide a means for practitioners to access more than one 
theoretical structure from a single instrument. 

How do these results compare to those one would get across forms of the same 
personality inventory? Upon retesting, the MBTI shows approximately 40% of 
the four- element types and 30% of the three-element matches unchanged, for a 
total of about 70%- that is, within a few months, about 70% of persons get at least 
the same three of four elements of the Jungian type. By comparison, the 16PF 
(here conceptualized as an alternate form of Type Indicator) yields approximately 
58% of persons obtaining at least the same three elements. Parenthetically, one 
may wish to compare either of these with the figures for the stability of the 
two-point codes of the MMPl,for which about 25% of persons have the same 
two-point code after a short time. In sum: 

1. We have demonstrated that typologies (group membership) can be predicted 
from variable data. 

2. This prediction replicates across two strikingly different samples. 

3. Type estimation is accurate almost at the level of test-retest reliability for the 
type instrument. 

4. Results indicate that a practitioner may conveniently use one instrument to 
access alternate conceptual patterns. 

5. Researchers are encouraged to extend the generalizability of these results to 
other data sets. 

H 
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SPECIAL REVIEW 

Gregory J. Boyle 
· University of Melbourne 

Academic psychologists have often overlooked the prodigious research and 
writing of Raymond B. Cattell. However, Cattell has continuei to explore new 
frontiers in the theoretical and scientific analysis of human behavior. Indeed, the 
enormous productivity of Cattell and his co-workers has resulted in over 50 
scholarly books and some 600 research articles and monographs in various 
scientific psychology journals, not counting numerous substantial chapters in 
edited books. Cattell has been instrumental also in constructing many multi
dimensional psychometric instruments for the quantitative measurement of 
personality traits (both normal and psychopathological), motivational dynamic 
traits (including both biologically based drives--ergs, and environmentally 
conditioned sentiments/ attitudes--sems), intellectual abilities, and situationally 
sensitive emotional/mood states. As Spielberger (1983) stated, Cattell has 
"introduced technological innovations and made many fundamental contribu
tions to psychometric theory through his pioneering work on factor analysis and 
the empirical foundations of psychological measurement .... The extensive 
citations of his work in the scientific literature rank him with Freud, Piaget, and 
Eysenck in terms of his influence on contemporary psychological research." 

Cattell's contributions to scientific psychology have attracted several 
prestigious awards including the Darwin Fellowship, the New York Academy of 
Sciences Wenner-Gren prize, election to the list of distinguished foreign 
psychologists by the British Psychological Society, and selection by the A.P .A. 
and A.E.R.A. for the ETS Award for Distinguished Service to Measurement. 
Cattell not only ran a productive research laboratory at the University of Illinois 
for over 30 years, but also helped to found the Institute for Personality and Ability 
Testing (a prominant test publishing company), as well as being instrumental in 
establishing the Society of Multivariate Experimental Psychology, and more 
recently, the Cattell Research Institute in Personality and Social Science. 
According to the ETS (1982) Citation, "Raymond B. Cattell stands without peer 
in his quantitative integration of process and structure into a unified theory of 
learning, personality, and psychological measurement. In accomplishing this 
scholarly feat, Professor Cattell became a recognized expert in several substan
tive and methodological specialties simultaneously. Thus, he provides a model of 
the complete psychologist in an age of specialization." 

In this latest book (with Professor Ron Johnson as co-editor), the triumph of 
creative and intellectual endeavor is readily evident. Working collaboratively, 
Professors Cattell and Johnson have produced a masterpiece of scholarly 
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integration, which must be at the present time, the definitive statement on the 
difficult and complex issues of psychological testing. The book nicely summarizes 
the present state of the art in testing, and is not only challenging intellectually, 
but in addition is extremely comprehensive in scope and breadth of coverage. The 
book must be considered as essential reading for graduate students interested in 
Cattellian psychometric psychology (there are at least 174 references in Cattell's 
name), as well as for students and psychologists whose primary interest is in 
psychological testing, per se. In Part I (some eight chapters), Cattell and Johnson 
integrate complex issues involved in psychometrics. There are chapters dealing 
with topics such as: structured tests and functional diagnoses; general principles 
across assessment media; trait, state, and situation structures; psychometric 
properties such as consistency, validity, and efficiency; selection, administration, 
scoring, recording in assessment situations; solid state psychology, including the 
use of computers in· psychological testing; scientific and social aspects of 
psychological testing. Part II (also in eight chapters), discusses topics such as: 
tests available for measuring intelligence and primary aptitudes; achievement 
and proficiency measures; personality assessment by observers in normal and 
psychiatric data; personality assessment by questionnaire and by objective tests; 
evaluating motivation structure, conflict, and adjustment; measuring attitudes, 
interests, sentiments, and values; measuring emotional states and temporary 
role adaptation. Part 111 (in seven chapters) pertains to the art of psychological 
testing in real-life situations. It includes topics such as: clinical diagnosis and 
psychotherapeutic monitoring of clinical progress; clinical assessment by the 
16PF, CAQ, and MAT; industrial and vocational selection; classroom achieve
ment and creativity; psychological characteristics of groups; legal considerations 
for the psychologist; psychological interpretation and use of test scores. 

Clearly, Professors Cattell and Johnson have produced an ambitious, but 
empirically based book which will serve both practitioners and academic 
psychologists alike, in setting forth the foundations for the science of psycho
logical measurement into the twenty-first century. This book will undoubtedly 
provide the groundwork for future research in psychometric psychology and 
psychological testing. However, readers unfamiliar with Cattellian terminology 
would be well advised to undertake some basic reading in the area, such as 
Cattell's Personality and Mood by Questionnaire (1973), or Cattell and Kline's 
Scientific Analysis of Personality and Motivation (1977), prior to attempting to 
digest the enormous ~mount of information provided in the .present textbook. 

Given the tremendous complexity of the human brain, it is simply untenable 
to attempt to comprehend its complex processes and psychological products from 
theoretical bases only. Cattell has based his research endeavors strictly on 
multivariate analyses of objectively quantified measures, often under experi
men~al control. In the history of1 psychology, no other scientist has achieved 
better than Cattell. While further empirical refinement of Cattellian psychologi
cal tests is clearly warranted, nevertheless, the fact is that Cattell and his co
workers have shown the way for investigators who are sufficiently creative and 
curious to explore further the potential of psychological testing in an infinity of 
situations. The book by Cattell and Johnson, certainly opens the way for an 
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exciting future in the realm of psychological testing. The editors are to be 
congratulated on producing such a magnificent contribution to this field. 

Requests for reprints should be addressed to Dr. G. J. Boyle, Institute of 
Education, University of Melbourne, Parkville, Victoria 3052, Australia. 

Functional Psychological Testing: Principles and Instruments. 
New York. Brunner/Mazel. 1986. xviii+ 586. No price given. 
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