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VARIABLES RELATED TO PSYCHOLOGICAL 

MEASURES OF CANCER PATIENTS 
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G. Frank Lawlis 
North Texas State University; 

ABSTRACT 

A canonical analysis was computed utilizing a battery of psychological 
variables (MMPI, IMAGE-CA, Locus of Control, FIRO-B and POMS), disease 
status, rehabilitation status, and blood chemistries (complete blood count, free 
fatty acid, cortisol, cholesterol, acid phosphotase, LDH, and alkaline), 
collected from a group of cancer patients diagnosed with Stage IV or widely 
metastatic disease of various sites. The purpose of the analysis was to directly 
interrelate blood and psychological variables; the latter ha':ing been demon
strated as predictive of disease outcome in a previous study. Results of three 
analyses showed coefficients ranged from .98 to .82, all statistically significant 
beyond the .02 level. The three most stable vectors were interpreted as Resigna
tion, Non-Directed Struggle and Purposeful Action, with appropriate hema
tological relationships. Disease sites were well distributed among the three 
vectors, and no one factor contained a pr~ominance of a type of medical 
treatment. It did appear, however, that the three vectors were allied with state 
or extent of disease. Ramifications for research and practice were discussed. 

INTRODUCTION 

The interaction of the medical and behavioral sciences in research is among 
the most potentially fruitful developments in the attempt to provide explanations 
for course and cause of disease. However, in regards to cancer, the quest for 
significant correlation between these two fields has continued to be based on 
indirect or third order relationships. There have been previous attempts to 
demonstrate the relationship between psychological factors and the outcome 
of cancer (Stavraky, 1968; Blumberg, et al., 1954; Klopfer, 1957; Krasnoff, 1959; 
and Achterberg, et al., 1978). On the other hand, few investigations appear in 
the literature that specifically relate psychological and physiological com
ponents within a group of cancer patients. 

In a recent article entitled, "Psychological Factors and Blood Chemistries 
as Disease Outcome Predictors for Cancer Patients" by Achterberg, et al., 
(1977), blood chemistry variables were factor analyzed and correlated with 
psychological variables. The primary consideration was to determine what 
covariance was most contributing to disease proc·ess. The results were interesting 
in that the psychological factors were predictive of disease status at follow-up, 
whereas the blood chemistry factors were npt. 

The article triggered many questions involving the issue of the direct 
relationships between the blood chemistries and psychological measures. There-
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fore, a second analysis has been conducted with the data with the specific 
objective of understanding the canonical relationship between these two sets of 
data for a cancer population. 

The canonical is one of the few statistical techniques that can be used to 
describe the · correlation between two sets of data, and hence is appropriate 
to the consideration of the question of the relationship between blood chemistry 
and psychological variables. · 

It is a maximal estimate of covariance between two sets of variables, and 
defines the linear relationship on the basis of relative loadings or weights of 
importance. Independent canonical analyses are computed utilizing residual 
matrices until probability becomes less than the .05 level of chance. 

METHOD 

The subjects on whom the current study was condqcted were a very unusual 
group of cancer patients who, in addition to usual medical treatment, elected 
cancer counseling. The data for the study were collected over a period of one and 
a half years and involved 126 patients. The mean age of the patient population 
was 44,· with an age range of 15-71. Fifty-eight percent of the patients were 
female, and forty-two percent male. A broad range of diagnoses of types of 
cancer was represented, and the group was homogeneous in the sense that the 
majority (90%) could be classified as widely metastatic or incurable, with a 
mean projected life expectancy of 12.6 months. Socioeconomically, the bulk of 
patients were middle to ·upper middle class, and were being treated medically 

· at major cancer centers in diverse geographical areas. 
' , 

Instrumentation 

The following instrumentation used to collect the data for the study included 
the following: 

Psychosocial Battery 

1. Minnesota Multiphasic Personality Inventory (MMPI). All standard 
scales and the experimental scales "Ego Strength" and "Control." 

2. Locus of ·• Control. Levenson's (1973) revision of the Rotter Scales to 
include a multidimensional scaling. 

3. Fundamental Interpersonal Relations Orientation - Behavior (FIRO-B) 
(Schutz, 1975). 

4. BEM Sex Role Inventory (BSRI). (Bern, 1974). 
5. Profile of Mood States (POMS). 
6. IMAGE-CA. A projective. instrument developed by the investigators 

(Achterberg & Lawlis, 1978) and validated on the patient population in question. 
This protocol taps patient's attitudes toward cancer, treatment, and the body's 
immune capabilities. The four factors included in this study were (a) the 
symbolism of the described imagery, (b) judged ability to form visual images, 
(c) reported regularity of imaging, and (d) a clinical judgment of the relationship 
between a particular type of imagery and disease outcome. 

DISEASE/REHABILITATION VARIABLES 

.. - 1. Disease status. Disease state at the time of testing was categorized in 
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the following manner: (a) no evidence of disease, (b) regression of disease, (c) 
stabilization, and (d) new growth. The judgment was based on patients' medical 
records from their referring physician. 

2. Rehabilitation status. This category was determined by the treators in 
the project during patient staffing (the treators being a team minimally 
comprised of a physician with a specialty_ in oncology, 1-2 counselors, and a 
psychologist-resea,rcher). It is a composite judgment of the general activity level 
of the patient (i.e. engagement in both social and work activity) with a considera
tion of the reported pre-disease level as a baseline for judgment. The categories 
were: (a) 100% active, (b) 75%, (c) 50%, (d) 25%, and (e) hospitalized or otherwise 
bedridden. 

3. Median life expectancy. Median life expectancy was calculated for each 
disease site based on End Results Tables, Report #4 supplied by the Department 
of Health, Education, and Welfare, and Cancer Prognosis Manual from the 
American Cancer Society which takes into consideration not only the site but 
local vs. regional metastasis. 

4. Time from diagnosis of metastatic or Stage IV disease to present. 
5. Time from diagnosis of metastatic or Stage IV disease to date of expira

tion (when applicable). 

Blood Variables 

1. Complete blood count (CBC): Red blood cells (RBC), White .blood cells 
(WBC), Mean corpuscular hemoglobin (MCH), Mean corpuscular hemoglobin 
concentration (MCHC), Eosinophils (Eos.), Basophils (Basos.), Metamyelocytes 
(Metas.), Stabs, Segmented (Segs.), Lymphocytes (Lymphs.), Monocytes 
(Monos.), Platelets. 

2. Free Fatty Acids (FF A). 
3. Cortisol. 
4. Cholesterol. 
5. Acid Phosphatase (total and prostatic). 
6. Lacticdehydroenase (LDH). 
7. Alkaline Phosphatase (AKP). 
Following the development and refinement of the psychological battery 

and the selection of the blood factors to be studied, all patients presenting for 
treatment were administered the battery, and blood was collected by Pathology 
Associates of Texas within 24 hours of the test administration. Preliminary 
investigation revealed minor variance in cortisol and cholesterol levels, and 
it was recommended that these be dropped since no information would be 
gained by continuing to analyze these factors. Added to the blood work midway 
in the study were LDH and AKP. Patients were required to take the psychological 
battery since it was considered an integral part of the psychotherapeutic 

. procedure. Patients were advised to fast from midnight on the day before blood 
was taken until it was drawn between 8:00 and 10:00 in the morning. 

RESULTS 

The data on the psychological and physiological tests were analyzed 
relative to their linear relations as represented by the product moment co• 
efficient. The resultant correlation matrix was then subjected to three canonical 
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analyses for determination of stability. The first run utilized the basic data 
in which all subjects were represented by real data points available. Variables 
were included for which there were no more than 25% missing data. The second 
run included variables in which there was a maximum of 50% representation. 
The third run included all variables including those with as many as 90% missing 
data. The means substitution formula was utilized for missing data. The strategy 
was to utilize the additional covariances of the missing data to determine how 
well the factor structure maintained itself with the relative strengths of the 
extra variables. This model is similar to Humphrey and Ilges' (1969) Parallel 
Factor Extraction Based on Random Variable Selection. 

The three canonical analyses are represented in Table l, and interestingly 
enough, all indicated significant canonical coefficients for five vectors. However, 
when compared to each other, only three factors appeared to maintain the 
relatively high and low loadings per variable (see Table 2). 

Table l 

Canonica 1 Analyses 

? 

Canonical Coe ffi ci en t -x.: Si gni fi ,·:111,e 

Trial I .97 B!}.<n . OOll I 
'(less 12 variables) 

. 92 592. 82 . o~ 

. 82 277. 27 .llll'.> 

. 78 22 l . 85 .00111 

.73 173.Sl . IHIII I 

· Trial II .98 l 1081. 2'.l .OllOI 
(less 7 variables) 

.96 861. 43 . 00 -1 

. 86 470.71 .011 

. 4 . 85 406. 4c, . IHI I 

.82 34 7. 07 .IHHI I 

Trial I II . 98 1281.J . 1-1 .(1(1(11 

(all variables) 
.98 l 1281. 81 . 111111 I 

.98 llll21.l8 .(Ill() I 

4 . 92 <,89.89 . il~(I 

.90 604.hS ,IHI., 

As an additional check for simplest structure, the resultant canonical three 
factor matrix was also rotated for greatest common variance, including an 
additional varimax rotation and. oblique rotation. Since the resultant factors 
had not changed in relative loadings, only mathematical significance was 
gained and any further discussion of the results of the rotation will be omitted 
from this paper. 

Relative loading based on factor coefficients are presented in Table 3. On 
the basis of high loadings on the psychological variables of ( +) Depression 
(MMPI), (+) Tension (POMS), (-) Depression (POMS), (-) Hysteria (MMPI), (-) 
Schizophrenia (MMPI), Factor 1 could be interpreted as a psychological coping 
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Table 2 

Corre lation of Relative Coefficients of 

Three Canonical Analyses 

Analysis I 

1 2 3 4 5 

Anal ysi s II 1 1.00 .00 .20 .00 .00 

2 1.00 .00 .10 .00 

3 . 80 .00 .00 

4 .30 :00 

5 .10 

An a lys is I II 1 1.00 .10 . 30 .00 .10 

2 1.00 .10 .00 .OS 

3 .60 .15 .10 

4 .40 .OS 

5 .00 

strategy of RESIGNATION. High loadings on the variabl~s (+) F (MMPI), (-) 
Chance (Locus of Control), (-) Expressed Control and Wanted Affection (FIRO-B), 
(+) Depression (POMS), (+) Psychopathic Deviate,(-) Hysteria, and(+) Psychas
thenia (MMPI), Factor II could be interpreted as a coping strategy of NON
DIRECTED STRUGGLE. The third factor was interpreted as a coping strategy 
representing PURPOSEFUL ACTION based-on the vector characteristics of(+) 
Overall Imagery (IMAGE-CA), (+) Hysteria, (+) Control (MMPI), (+) Anxiety 
(POMS), (-) Expressed and Wanted Inclusion (FIRO-B), and(-) Chance (Locus 
of Control). 

Interestingly, the three groups of psychological variables were vectored 
through relatively similar hematological space. Factor I (RESIGNATION) 
correlated with(+) red blood cells, (-)hemoglobin,(+) mean corpuscular volume, 
(+) mean corpuscular hemoglobin content, (-) segs, (-) lymphocytes. Factor II 
(NON-DIRECTED STRUGGLE) correlated with (+) red blood cells, (-) hemo
globin,(+) mean corpuscular volume,(+) mean corpuscular hemoglobin count. 
Factor III (PURPOSEFUL ACTION) was the most simplistic and correlated 
with the blood chemistry variants {+) red blood cells, (+) white blood cells, (-) 
hemoglobin. 

In order to better understand the dynamics of the relationship manifested in 
a canonical correlation, canonical factors scores were computed for each 

- patient, thus providing individual scores for representative cases to identify 
those most similar or dissimilar to each of the three factors. As a result of this 
assignment, it appears that disease sites were reasonably well distributed 
among the three vectors. Additionally, no one factor contained a predominance of 
patients receiving a particular type of medical treatment. Itdidappear,however, 
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that the three vectors were closely allied with state or extent of disease, (i.e., 
the patients who most closely correlated with Factor I were the least stable in 
their condition, whereas patients having canonical scores resembling Factor 
III were the most stable at the time of testing regardless of diagnosis). 

The implications of the canonical analysis are prefaced with cautions 
against notions of causation. The primary conclusion is that there was a highly 
significant relationship between psychological and hematological Vijriables, 
some of which were more linearly correlated than others, thereby delineating 
some variables for further research. 

Tah le 3 

Variable Coe f ficien t s on the Three Stahle Canonical \'cctors 

Predictor Set 

Vari ab le 

Symb o lism- Imagery 

Imaging Ability 

Estimated Reg . of -Imagery 

O~erall Clinical Judgement of Imagery 

and Management of Disease 

Current Status 

Status + two months 

MMPI - L 

F 

K 

Hs 

D 

Hy 

Pd 

Mf 

Pa 

Pt 

Sc 

Ma 

Si 

Es 

Cn 

6 

. 16 

- .04 

.lS 

.11 

• 3S 

. 30 

- . 07 

. 15 

- . 09 

. 28 

. 41 

- . 46 

• 3S 

,()() 

. 38 

- . 06 

- . 33 

- .o 8 

- . 21 

.40 

- . 08 

II 

- .18 

. 29 

• 2(1 

. 03 

. 4 1 

- . 62 

- .07 

. 72 

-.01 

.40 

- . 21 

- . 62 

. 68 

. OS 

- . 14 

.so 

- . (lf, 

- • :i I 

- . 21 

- . 2-t 

-.09 

f IT 

- . (14 

- .60 

. n::; 

.n 

• SR 

- . 24 

. 24 

. l 7 

- • ()(1 

.S7 

- • ::!~) 

.06 

- . ll .~ 

- • (~ 7 

. 09 

. 12 

-.~ s 

- . 2 7 

- . 28 

.08 

. 41 
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T. :··, •.~ontinued) 

Vari ab le I II III 

Locus of Control - I .25 .18 - .1 7 

p .18 .42 - . 39 

C .05 - .4 7 -.41 

FIRO-B - Ie .00 .14 -.41 

Iw . 19 -.19 -.33 

Ce - . 03 - . 45 .23 

Cw - . 26 - . 32 - . 03 

Ae .02 .22 .13 

Aw -.22 -.42 -.04 

POMS - T . 52 -.02 . 13 

D -.34 .43 -.33 

A . 19 - . 16 . .87 

V - . 16 - .11 . .16 

F .00 -.28 -.25 

C -.34 - . 08 . 30 

Disease Status . 76 .5·5 . 12 

Rehabilitation - . 2 3 -.45 -.48 

Life Expectancy .25 .11 -.23 

Current Disease .44 -.69 - . 39 

FFA - . 23 - .08 .23 

RBC 1. 70 . 74 . 75 

WBC . 12 - . 13 .64 

Hgb -1.76 -1. 32 -.80 

Hct .11 -.15 .06 

MCV 1. 23 1. 48 .05 

MCH -.55 -.49 .00 

MCIIC .65 .63 .12 

Scgs - . 75 - . 2Q .65 

Lymphs -.69 -.18 .11 

Acid Phosphatase Total .12 .11 .00 

Acid Phosphatase Prostatic -.16 .01 .48 
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DISCUSSION 

The three canonical vectors appear to represent a variety of disease processes 
common to a field of cancer disorders. The first two blood profiles are very 
similar and consistent with a diagnosis of macrocytic hypochromic anemia. On 
the other hand, the two psychological vectors associated with these blood 
chemistry states appear to be different syndromes. The first factor (RESIGNA
TION) describes a patient who is typically depressed (although depression as a 
mood state at the time of testing is not evidenced), who does not appear to use 
denial expressions as a defense mechanism, who is fairly traditional and 
concrete in thinking, and who also may be touchy and externalize blame. The 
patient's general outlook is probably openly pessimistic, and none of the factors 
which would indicate "fight" or striving are noted on this vector. 

In contrast, the second factor (NON-DIRECTED STRUGGLE) describes a 
slightly different constellation of attributes in conjunction with the same 
anemic profile. The patients are less depressed, but more dissatisfied and 
worrisome, individualistic and non-conforming. The profile gives the impression 
of a reasonably independent individual who is more likely to put up a fight. 
Evidences of a mixture of conflict with expressed belief in authority figures 
are indicated. The profile seems to involve a struggling, ,anxious approach with
out the direction to the conflict of the Factor III type, yet without the depression 
and hopelessness of Factor I. 

Factor III (PURPOSEFUL ACTION) seems to be the most readily inter
pretable of all, and both blood and psychological profiles are consistent with a 
directed attempt to fight off disease. First, the blood indicates a compensatory 
anemic reaction to hemoglobin deficiency; and second, the relatively higher 
white blood cell count could indicate increased anti-body availability and 
phagocytic activity - both of which contribute to a defense against disease. 
(There were no leukemic or lymphoma patients with significant loadings on this 
vector, so the rel_atively higher WBC is not a result of these abnormalities). 

The psychological profile for Factor III is one of a positive belief for body 
functioning, coupled with little tendency to decompensate under stress. Our 
previous findings on psychological profiles of exceptional patients who outlive 
predicted life expectancies were replicated in this vector, particularly in regard 
to the degree of self-sufficiency and expressed control (Achterberg, et al., 1978b). 
We assume that Factor III as well as the other two profiles might be more or less 

. representative of patients over time, and that they may well exhibit PURPOSE
FUL ACTION at one stage, NON-DIRECTED STRUGGLE at another time, 
and RESIGNATION at still another. 

The canonical analyses is a landmark study in that it is the first to use 
sophisticated statistical technology to relate a massive amount of psychological 
and medical information in cancer research. The overriding conclusion at 
this point is that within the particular population studied, there are three 
differing psychological profiles which appear clinically to be on a sort of con
tinuum extending from an attitude of giving up; secondly, an ambivalent 
struggle, and finally a purposeful and positive striving to overcome the disease. 
The response is related to a homogenous hematological state in the first two 
vectors, which would point to some basic tendencies for patients to respond 
psychologically in a different fashion to the stress of illness. In other words, 
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the findings rule out the assumption that the psychological profiles merely reflect 
disease state (i.e. the fatigue of an~mic conditions) but rather call for an inter
pretation in light of some personality trait differences or predispositions to 
respond which no doubt must take into consideration the life experiences of the 
patients concerned. Any simple explanation of physical state (~s reflected in the 
blood measures) causing an invariant psychological response is also ruled o_ut. 

This study and the previously reported analysis (Achterberg, et al., 1977) 
demonstrate that the relationship between psychological components and 
blood chemistry is by no means random-or speculative. On the contrary, when 
the data are subjected to a variety of rigorous .analyses, the conclusions are 
consistently positive. Interpreting the results clinically, translating them into 
strategies for disease treatment, and the design of future studies of this 
nature will require that attention be given to two important issues. First of all, 
there are not likely to be any simple answers. The human body is designed so 
that any change or alteration in any system or component produces a reverbera
tion that may indeed alter every other system. Hematocrit does not normally 
elevate or drop without triggering compensatory factors to enable the system to 
return to a homeostatic condition. Attitude toward medical treatment (or attitude 
to~ard anything, for that matter) does not change, in and of itself, without 
producing a series of behavioral and emotional alterations. By the same token, 
it is highly unlikely that a solitary psychological characteristic will directly 
affect a change in any single blood factor. Thinking of the total psychophysio
logical makeup as a highly integrated and complicated system will help avoid the 
previously naive approach to the issue evidenced by such global statements as 
"Cancer causes depression" and "Depression causes cancer." These are simple 
answers to complicated issues. 

Secondly, because the answers and interpretations are complicated, a 
new breed of individual will need to emerge from our ranks if the results are 
ever to become more than a curiosity. Those individuals perforce will need to 
be conversant in at least four disciplines: medicine, physiology, psychology 
and statistics; so that not only will the mental and physical response to treat
ment and disease be understood, but also so that the interrelationship between 
these aspects can be comprehendable. 

FOOTNOTE 

Funding for the study upon which this publication is based was provided by 
a grant to Dr. 0. Carl and Stephanie Simonton by the InstituteofNoeticScience. 
Data analysis was funded by a faculty research grant from North Texas State 
University. 
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ON DISCRIMINATING MORE THAN TWO CLINICAL 
SUBGROUPS BY MEANS OF THE WEIGHTED G 

ANALYSIS AND THE WHIDD ANALYSIS1 , 2 

Jan Vegelius 
University of Uppsla, Sweden 

Lennart Meyer 
University of Lund, Sweden 

ABSTRACT 

Two discriminant analysis methods, the WHIDD analysis and the weighted 
G analysis are compared, using dichotomized clinical data from Max-Planck
Institute for Psychiatry in Munich. Both methods are based on the weighted G 
index of agreement. The methods were used in a serial discrimination manner 
for the assignment of persons into four preestablished clinical subgroups. The 
two methods gave rather similar results. 

INTRODUCTION 

In the clinical area there has been a search for objective analytical methods, 
which based on valid test variables should give a good discrimination between 
various clinical subgroups. One frequently used method is -the multiple dis
criminant analysis (cf. Anderson, 1958). That method, however, cannot at the 
same time utilize more variables than persons, as otherwise the sample co
variance matrix will have no inverse. Lately some alternative methods have 
been developed which may utilize more variables than persons. One of these, 
called G analysis was suggested by Holley (1973). 

G analysis might be defined as a method (or methods) of analysis in which 
the G index (or a generalization of it) is the coefficient which is being analyzed. 
G analysis generally assumes the variables to be dichotomized but generaliza
tions to non-dichotomized cases have been suggested (Holley & Kline, 1976 a; 
Vegelius, 1978 a). The G index (Holley & Guilford, 1964) between two persons 
(v; and Vk) over m dichotomized items (with alternatives + and -) is defined: 

( 1) ( ) A - B - C + D 
G vj' vk = · -A + B + C + D 

where A= Number of items where both persons score+ 
D = Number of items where both persons score -
B = Number of items where person v; scores+ and person Vk -

C = Number of items where person v; scores - and person Vk + 
G analysis might function in principally two ways. First, it is a method of 

describing the clinical domain in terms of factors. For that purpose the G 
indices of agreement are applied in a Q factor analysis. In addition G analysis 
offers a technique for discriminating between clinical groups once they are 
isolated, and it is with respect to such a task the present article is dealt. When 
applying G analysis for discriminatory purposes on cases with more than two 
clinical subgroups, a serial dichotomization into the preestablished clinical 
categories of the persons studied, is to be recommended. Two reasons might be 
mentioned for such a strategy. First, an increase in the rank of the factor matrix 
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can result in a decrease in the measarement accuracy, a relationship characteris
tic ~f the non-parametric system of G analysis (Jonsson, Meyer & Holley, 1977). 
Secondly, to provide different weights to the items can possibly aid in 
enhancing the discriminatory effectiveness of G analysis. Such an application of 
weights to the items makes it reasonable to study two groups at a time. 

As measures representing the various preestablished diagnostic groupings 
total scores for groups of persons, known as "delegate scores" (Sandler, 1958), 
have been suggested (Meyer & Kline, 1977). Delegate scores can be used as 
marker variables regardless of what method of extracting or rotating factors is 
applied. Two different placement techniques have been suggested, one rotation 
based, for two dimensions by Holley and Kline (1976 b), later extended to any 
number of dimensions (Meyer, Holley & Vegelius, 1979) and one distance based 
(Vegelius, Holley and Jonsson, 1976). 

Tq.e application of weights in G analysis necessitate the use of a weighted 
G index. In Vegelius (1977) a generalization of the G index was introduced, 
which permits giving various items different weights. The weighted G index 
between two persons Vi and Vk is defined: 

(2) 
A B w w 
A + B 

w w 

C 
w 

+ C 
w 

+D 
w 

+ D 
w 

~here Wi = weight assigned to item no. i: i = 1, 2, 3, ..... , m 
Aw = sum of weights of the items where both persons score + 
D~ = sum of weights of the items where both persons score -
Bw = sum of weights of the items where person Vi scores + and 

person Vk -

Cw = sum of weights of the items where person Vi scores - and 
person Vk +. 

From the formula follows that the weighted G index coincides with the un
weighted G index if all the weights are equal. The weighted G index has been 
applied in the two discrimination methods called WHIDD analysis (Vegelius, 
1976; Vegelius, Janson & Jonsson, 1979) and weighted G analysis (Vegelius & 
Jonsson, 1977). Both of them have been applied to two sets of data (Vegelius 
& Jonsson, 1976; Fallstrom & Vegelius, 1978; Vegelius, 1976) with surprisingly 
good results. In one case they should discriminate between schizophrenics 
and normals and in the other between diabetic and non-diabetic girls. The 
methods succeeded in correct classification of 31 out of 32 persons in a validation 
group for both data sets. 

Both the WHIDD analysis and the weighted G analysis are mathematically 
· based on the E (correlation) coefficient concept (Vegelius, 1978 b; 1976). A 

measure of similarity between variables or individuals is said to be an E co
efficient if it satisfies the requirements of a scalar product between normalized 
vectors in an Euclidean vector ~pace. Both the methods applied in the present 
study utilize E coefficients and thus also suitable Euclidean vector spaces. The 
WHIDD analysis uses the whole space defined by the E coefficient, while the 
weighted G analysis utilizes only a linear subspace of a certain dimension 
(normally= 2). This is accomplished by a truncated component analysis. 

In the present article the WHIDD analysis and the weighted G analysis 
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are applied to a set of clinical data to demonstrate the serial dichotomization 
strategy for the assignment of persons into preestablished clinical categories. 

DESCRifYfION OF METHODS 

In both methods the individuals are separated into two groups, called the 
analysis group and the validation group. For the persons in the analysis group 
their belongingness to the clinical subgroups is utilized. Based on conditions in 
this analysis group, each person in the v_alidation group is placed into one of the 
clinical subgroups. As the true subgroups are known we can check how 
accurately the two methods work. 

WHIDD Analysis 

In the WHIDD analysis the weighted H index (Vegelius, 1977; cf. Sjoberg 
& Holley, 1967) is used as the similarity measure between the individuals. The 
weighted H index between persons Vj and Vk is defined: 

m 
i~l W;'X;j·Xik 

rWH(vj.vk} = 

V. ~ 1 w .• x ... z'. V. ~ 1 
1= 1 lJ 1-

where m = number of items 
Wi = weight of item i i = 1, 2, 3, ..... , m 
Xij = value of individual j in item i i = 1, 2, 3, ..... , m 
Xik = value of individual k in item i i = 1, 2, 3, ..... , m 

The weighted H index is an E coefficient, i.e., we c~m utilize a Euclidean 
vector space where the weighted H index is a scalar product between those 
normalized vectors which correspond to the persons. When dichotomized data are 
used and +l and -1 are used for the two categories, this index will coincide 
with the weighted G index. 

Another important relevant measure is the D estimate (Holley, 1973). If two 
groups of individuals, A and B, are given values + 1 or -1 in a dichotomized item 
i, its D estimate between the two groups is defined: 

n n 
o. -~ -_!_!__ 

1 

l4) "A "e 
where nA1 = number of individuals in group A with value 1 

ne1 = number of individuals in group B with value 1 
nA_ = total number of individuals in group A 
ne = total number of individuals in group B. 

The D estimate is thus simply the difference between the proportion of 1:s in 
A and B. 

As the weighted H index is an E - coefficient, it is a normalized scalar 
product. The cosine theorem can therefore be applied, showing the connection 
between the distance between two vectors and their scalar product. Thus: 

d2(vj.vk},. 2 - 2rWH(vj,vk} 

where d(vj, Vk) = the distance between individuals j and k. 
We can now describe the method in four (or sometimes five) steps. Step 1: 
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Step 1: Compute the D - estimates (formula 2) fot all items, based only on the 
individuals of the analysis group. 

Step 2: Introduce a "delegate" for each of the two types. This is a constructed 
person with scores equal to the means of the respective types in the 
analysis group. It is evident that his score must be in the interval 
(-1, +1), and is normally not dichotomized. 

(Step 3: This step should be used only if one type is much more heterogeneous 
than the other type. Then the mean Euclidean distance to each of the 
delegates is computed (formula 3), based on all the individuals in the 
analysis group. The weights in the weighted H index are the same as in 
Step 4.) 

Step 4: It is reasonable to define the item weights such that the greater the 
difference between the two types in the analysis group the greater the 
weight should be. One way of achieving this is assigning weights as 
an increasing function of the absolute value of the D - estimate. 
Here only power functions are used. 

The individuals of the validation group are now correlated with the two 
delegates from the analysis group. The correlation coefficient used is · the 
weighted H index (formula 3). The weighted G index would not be correct here, as 
the scores of the delegates, are not to be dichotomized. The weight of an item is 
Dl where Di comes from step 1 and the exponent p is a predetermined, fixed 
non-negative number from O to 00. (p = 0 means that all items are given the 
same weight, while p = oo means that only the item with the best discriminatory 
power in the analysis group is used). 

Step 5: The distance from each individual in the validation group to the two 
delegates are now computed from formula 5. Each person is then 

placed in the type, to whose delegate he is nearest. Before assigning types, divide 
the distance with the corresponding mean distance if step 3 has been employed. 
In the present examination step 3 will not be applied. 

Weighted G analysis 

The method is based on similar considerations as the WHIDD analysis. 
Also here th~ weighted G index is to be used with weights as exponents of the 
D estimate in the ana.lysis group. The weighted G indices between all persons in 
the analysis are computed. Based on these indices a Q component analysis is 
run. A suitable linear subspace of a pre-determined dimension (normally 2) 
is considered. This means that instead of using the whole linear space as the 
WHIDD ana.}ysis does, only a suitable subspace is used. A "delegate" of each 
subgroup is then created. It is situated at the balance point of its group (among 
the analysis group). For each persons in the validation group it is finally deter
mined which delegate he is nearest in this subspace. After that he is placed in 
the corresponding subgroup. For a more detailed description we refer to Vegelius 
and Jonsson (1977). 

AN EMPIRICAL DEMONSTRATION 

The data used in the present demonstration are from studies carried out at 
the Max~Planck-Institute for P~ychiatry at Munich, using methods, however, 
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differing from that of the present study. The results of these investigations have 
been reported elsewhere (Hentschel, Schubo & v. Zerssen, 1976; Mombour, 
Gammel, v. Zerssen & Heyse, 1973; Schubo, Hentschel, v. Zerss~n & Mombour, 
1975). In these studies, the psychopathological state of 454 patients had been 
evaluated on the basis of two psychiatric rating scales, the-IMPS (90 items) 
(Inpatient Multidimensional Psychiatric Scale) (Lorr, Klett, McNair & Lasky, 
1962; Lorr, Klett & McNair, 1963; Lorr & Klett, 1967), and the psychopathological 
(123 items) and somatic (44 items) scales of the AMP documentation system 
(Angst et al., 1967, 1969; Scharfetter, 1972).Frorn theoriginalnurnberofpatients, 
the four most frequently occurring groups (schizophrenia, paranoid form, n=45; 
schizophrenia, unspecified form, n=47; depressive psychosis, n=44; depressive 
neurosis, n=53) were selected, to be separated according to stepwise dichotomiza
tion as described above. From the patients with diagnosis: schizophrenia, 
paranoid form, 22 were selected to the analysis group and 23 to the validation 
group. Similarly the other three groups were separated. From the group with 
schizophrenia, unspecified form, 24 subjects were chosen to the analysis group 
and 23 to the validation group. The patients with diagnosis: depressive psychosis 
were divided equally, 22 - 22 to each group. The depressive neurosis patients 
finally became 27 in the analysis group and 26 in the validation group. 

RESULTS AND DISCUSSION 

In the first analyses a separation of the two depressive groups from the two 
schizophrenic groups in the validation group was tried. In Table 1 the number 
of erroneously placed persons in each one of the four subgroups is given for 
various values of the D estimate exponent in the WHIDD analysis and the 
weighted G analysis (Table 1). 

Table 1. Sep8.l"lltion of t he de preeeivee from the echizophr,,n1ce by the VIIIIDD analysis e.nd t he weighted G analyeio. 

Number of mioplaced peruone amon;; 94 within caoh one of the four clinical subgroups of the validation group, 

Exponent 0 10 ~ 
Total number 
o! peroone 

1. Schizophrenia, paranoid fonn 7 8 8 7 11 23 

WHIDD 2. Schizophrenia, unepecitied fonn 23 

3. Depressive psychooie 22 
e.nalyaie 

4. Deprenoive neurosie 0 0 4 8 26 

Total validation group 12 11 15 11 17 16 28 94 

1, Scllizophnnia, paranoid fonn 7 7 (11) 23 
Yleighted 

2. Schizophrenia, unapeoitisd form 0 (5) 23 
G 

3. Depreosive peychoaie (4) 22 
analysie 

4. Dcpreooive neurooia (8) 26 

Total vnlida tion group 13 11 10 11 11 16 (28) 94 

Disregarding the results from Table 1, a separation between the paranoid. 
schizophrenics from the unspecified schizophrenics was tried. The number of 
erroneously placed persons in the validation group for various values of the D 
estimate exponent, in the two methods of analysis, is presented in-Table 2. 
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. Table 2 , Separation ot the paranoid echizophrenice tro1:1 the unapec1t1ed schizoph=nica by the WJII:JD analyo1o o.r,~ t !:o 

wei(;hted G an,,lys1a, !lumber ot mispla·ced persons amone 46 1n t he va11dot1on !:roup , 

Rxponent 

1, Schizophrenia, paranoid tonn 
WHIDD 

2, Schizophrenia I unspecified fonn 5 

analysie 
Total validation group 12 11 

1, Schizophrenia, paranoid tonn 
'!/eighte d 

2, Schizophrenia, unspecified :!'om 7 

analysis Total validation gro'll.p 15 10 

10 

10 10 11 13 

11 13 

oc:, 

13 

(8) 

(5) 

(13) 

Totul r!w!:l.,cr 
or pcr!:r)no 

46 

2) 

46 

Similarly, the depressive neurotics were · separated from the depressive 
psychotics by the two methods, still disregarding the outcome of the initial 
analysis. The results are presented in Table 3. 

Table 3, Separation o:!' the depressive psychotics from the depressive neurotics by the WHIDD analya1e and the 

weighted G analysie, Number of misplaced persona among 48 1n the validation group, 

Exponent 10 co Total number 
o! pernone 

WHIDD 
3 , Depressive psychosis 22 

4, Depreasive neurosis 12 12 13 14 14 18 17 26 
analysi11 

Total' validation group 19 18 19 20 20 27 26 48 

Weighted 3, Depressive peychceie 10 (9) 22 

4 , Depressive neurosis 12 12 13 14 14 18 (17) 26 

analysis 
Total validation group 22 19 19 .20 20 26 (26) 48 

The results from Tables 1, 2 and 3 were then combined. For each person in the 
validation group it w~s considered whether he had been placed erroneously in 
at least one of the two classifications. The number of persons, who had been 
placed erroneously in at least one classification is presented in Table 4. 

Table 4, Separation of all :!'our subgroups by the WIIIDD o.nalysis ~d t he wc1ghtc ,l G !<T'.alye1s , f;U1:1t,er o! u.1 ,q ,) 11c e,I 

persona among 94 1n the val1dnt1on eroup , 

Exponent 10 cO 
~ot1.11 n.i.::. :..<J :-
o f ;)cr :.J.., : , :J 

1, Schizophrenia, paranoid tonn 11 11 11 11 12 14 18 ,3 

WHIDD 2, Schizophrenia, unepecitied :!'orm 23 

anal,Yaie 3, Depreaaive paychoaia 10 22 

4 , Depraaaive nauroaia 14 13 17 15 18 21 22 c6 

Total validation group 39 35 38 35 41 51 57 94 

1 , Schizophrenia I paranoid 1'onn 10 9 10 11 13 (10 ) 23 
Weighted 

2. Schizophrenia, unapecified :!'onn (7) 23 

3 , Deproosive psychosis 11 (10 ) .. 
analysis 

4, Depressive neurosis 16 13 13 15 15 22 (22) ~6 

Total Vlll1dnt1on croup H 37 35 36 36 50 ( 57 ) 94 
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As the results of the separation between the depressive neurotics and the 
depressive psychotics were so much worse compared to the results of the other 
separations, an analysis of the separation capacity of the two methods, dis
regarding that between the two depressive groups, was performed. The results 
of the separation between the three diagnostic categories; · schizophrenia 
paranoid form, schizophrenia unspecified form and depressives, are presented 
in Table 5. 

:a t•l e ~ . ~eparn tion o! the pl\rnnoid echizophrenice and t h e une peci!ied ech1zophren1ce !ro:n the dcpreo oivee ( 3 ou br,roupe ) 

by the ·:,:: I'.J~ analyeie and the wei i;hte<l G arV\lyeie, 1rulllber of m1eplnced pereone among 94 ill t he val i d!lti on [;roup . 

!":Xpor:, ,n t 10 oO 
Total nu."1oer 
o! pcroons 

1, ~ch1zophrenia 1 paranoid form 11 11 11 11 12 14 18 23 
W!!I D~ 

2 . : ch izo phrenio, w ,epeci!ied form 23 

analysis 
3- ,: . ~Jep re no 1ves 12 48 

·r n t .. ~ V1'11da t1on r, roup 21 19 21 18 23 27 37 94 

','i'e1 .V1 ted 
,. ~d1 izo phrcn 1& , paronoid f orm 10 10 11 13 (18) 23 

2 , Sc h1zophrc11ia , unepec1!1ed form 7 (7) 23 

WU>ly oie 3-4 , Dt?J' I"'CSoivca (12) 48 

'ro toJ. VfLlidn tion i;roup 25 20 18 18 18 27 (37) 94 

The items which were most effective in discriminating between the 
schizophrenics and the depressives are presented in Table 6, together with the 
corresponding D estimates in the analysis group. In order to check the reliability 
of the items, the corresponding D estimates in the validation group were also 
included. 

Table 6 shows that items with high D estimates in the analysis group had 
also high D estimates of the same sign in the validation group. This makes the 
good result in the separation between the schizophrenics and the depressives 
reasonable. 

Similarly was done for the discrimination between the paranoid schizo
phrenics and the unspecified schizophrenics as can be seen in Table 7. 

Also here the high values of the D estimates in the analysis group are 
accompanied by high D estimates in the validation group. A comparatively 
good separation capacity is to be expected. 

Finally the discrimination capacity between the depressive psychotics 
and the depressive neurotics is examined. The results are presented in Table 8. 

The comparatively low precision in the separation between the depressive 
psychotics and the depressive neurotics might be explained by the rather low 
correspondence between the D estimate values of the analysis group and the 
validation group. It may be noticed that the items were ranked according to their 
D estimates in the analysis group. If the D estimates of the validation group had 
been applied, other items should have been listed (as a rule) in Table 8. 

From the results of Table 1-5 one notices that, as to be expected, low and 
high values of p give less precision than "medium" values. Generally a p value 
of 2-3 seems to work satisfactorily. 
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Table 6. Items with highest D - estimates of differences between ~::.e dep:-2:: ::i·r·~~ 

and the schizophrenics. 

D - esti..!:!ate in D - esti.-::~:e i:t 

Variable analysis group valida~i cr: ~~ !" :":,'.,;. p 

IMPS 84 Inability to co=plete something -0.54 -0.40 

A!.1:P (pb) 67 Devoid of hope/ in iespair -0.52 -0.53 

n.uis 36 Distrustful o. 51 0.3a 

rn:::Ps 44 Delusive 0.50 0.57 

A!.!? ( pb) 107 La.ck of disease realization 0.49 0.4.1 

Il,!:J?S 78 Hopelessness -0.46 -0.52 

IMPS 40 Suicidal -0.46 -0.26 

Il\!PS 29 Depressed -0.45 -0.40 

Th!PS 39 La.ck of judgment 0.44 0. 32 

Af,iP (pb) 66 Depressed/ distressed -0.43 -0.46 

Il,lPS 60 Feelings of persecution 0.41 0. 33 

AMP (pb) 109 Tendencies to suicide -0.40 -0. 30 

In the first discrimination, between the depressive groups and the schizo
phrenic groups, a best precision of 89% was obtained. In the second discrimina
tion between the schizophrenic and depressive subgroups a tot~l best precision, 
for the four subgroups, of 63% was obtained. This somewhat low value is a 
result of the low precision in the separation between the depressive psychotics 
and the depressive neurotics; a diagnostic task well known for its delicacy. 
When the depressive groups were treated as an unity the best precision, for the 
three subgroups, was raised to 81 %. 

The present study gave no certain indication about which of the two 
methods, the WHIDD-analysis or the weighted G-analysis, is to be preferred. 
Each method was superior to the other about the same number of times. The 
weighted-G analysis, however,. had a higher mean precision, as the WHIDD
analysis sometimes showed a markedly low precision. From the tables it may 
be seen that the results of the WHIDD-analysis seem to be somewhat unstable. 
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Table 8. Items with hiehest D - estimates of differences bet~een the 

depressive psycr.otics and the depressive neurotics. 

D - esti.II:.ates in D - e sti.:::a tes in 

Variable analysis group validation 5rou~ 

r:.:rs 21 Feelir.gs of inferiority 0.41 -0.06 

IMF$ 83 Loss of appetite 0.37 0.30 

H.PS 86 Sleeplessness 0.35 o.oo 

rTs 90 Devoid of interests 0.35 -0.C::? 

A1!P (pb) 65 Disturbance of vitality 0.34 0.26 

AMP ~pb) 77 ?eelings of inadequacy 0.34 -0.11 

AL!P (pb) 99 Feeling better in the evenings 0.33 0.49 

IMPS 13 Staring expression 0.32 -0.18 

AMP (pb) 115 Loss of sexual drive 0.32 0.29 

A1ll' (sb) 19 Constipation 0.32 -0.03 

One possible reason for this is that as the weighted-G analysis uses only the 
most discriminating dimensions while the WHIDD-analysis used the whole 
space. Therefore, irrelevant dimensions may sometimes obscure the results 
of the WHIDD-analysis. This may be interpreted so that the weighted G-analysis 
is a more stable method. As, however, the number of comparisons in the present 
study is rather small and all · are based on the same data, this conclusion is 
merely a speculation. Final is that the WHIDD-analysis, compared to the 
weighted G-analysis, is simpler and cheaper as no component analysis is to 
be done. Futher research is needed to decide which of the methods is most 
efficient. 

19 



I. 

MULTIVARIATE EXPERIMENTAL CLINICAL RESEARCH 

Table 7. Ite::s with r..ig::'=!st D :... esti::.ates of differer:ccs be:·.-,een the p1::-a:::--,,_ :, i i 

sc~::.:oph::-enics ar:d the u.~speci:ied scbi3opr.r'=!r:~c :::; . 

T\ - e3ti.m.ate in D - e:J:::..=a :•J:: ~·· JJ 

Variable ~al:,•3is group valid·, :::. •Jn . ..: =-- ') · ... ;, 
---- - - --

~.:PS 21 Defined anxiety 0.47 0.4.! 

A!,1J> (pb) 62 Irre s olute.::ec:s 0.45 0. 22 

A1,1J> (pb) 43 Reference ideas 0.38 0.44 

A:.:P (pb) 36 Delu::;ior::::; I illusion::; 0.38 0. 09 

Ir.'.PS 90 Devoid of interests 0.38 0.30 

D.:1'S 10 Tensei::ess 0.36 0.43 

.A:,!P (pb) 72 Tenseness 0.°?'5 0.39 

I1tPS 59 Referer:ce ideas 0.34 O. -i8 

Aj/J? (pb) 73 Agitation 0.34 0.44 

A1!iP (pb) 34 !::;.proper I:!OGd 0.33 0.30 

FOOTNOTES 
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THE ASSESSMENT OF CHILDHOOD 
PSYCHOPATHOLOGY: THE CONSTRUCTION 

OF A NEW SELF-REPORT PSYCHIATRIC 
RATING SCALE FOR CHILDREN 

Joseph H. Beitchman and S. Raman 
The University-of Ottawa 

ABSTRACT 

The need for a reliable taxonomy and easily applicable quantitative 
methods is emphasized as important to the development of child psychiatry 
as a science. Existing rating scales are examined critically and a new self
report psychiatric rating scale for children is proposed. The items comprising 
this rating scale were adapted from some existing inventories and new items 
were devised from a clinical-theoretical framework to explore clinically relevant 
personality dimensions. Factor analytic methods were used to identify twelve 
dimensions from questionnaire responses .of 420 seven to twelve year old 
normative children. Test-retest correlations of discriminant scores was . 70 
for the boys and .63 for the girls. Evidence in support of the discriminant validity 
of this rating scale is also presented. A rating scale such as •this is suggested 
as one approach to the study of childhood psychopathology. 

INTRODUCTION 

Two related but separate problems stand out as impediments to the advance
ment of child psychiatry as a science: 1) the absence of a reliable taxonomy, 
2) the absence of standardized and easily applicable quantitative methods. 

It is obvious that few real advances in understanding the etiology, distribu
tion and treatment of childhood psychopathology can be made until there is a 
generally agreed upon and reliable classification system in child psychiatry. 
Until that time, what one investigator calls an anxiety neurosis may be referred 
to by another as a borderline personality, a reactive disorder, a developmental 
deviation, and so on, and so the meaningful search for causes or cures becomes 
a confused and oft times fruitless endeavour. One of the consequences of this 
situation is the current paucity ofreliable data on the distribution and prevalence 
of most of the common psychiatric disorders affecting childhood. This means 
that the study of the influence of geography, of cultural and social factors, of 
historical periods, of intervention programs, are for the most part beyond the 
reach of the present day investigator. 

Unlike research efforts in adult psychopathology where a plethora of rating 
scales await the interested investigator, no such abundance greets the researcher 
of childhood psychopathology. In his review of objective tests and measure, 
Goldberg (1974), reports on only one self-report scale for children in twenty-four 
pages of a detailed discussion and review of 160 references (of which only 5 are 
from the child literature). This is not accidental but a reflection of the current 
state of the art. 

There are two general approaches to obtaining objective diagnostic 

23 



I Iii 

MULTIVARIATE EXPERIMENTAL CLINICAL RESEARCH 

information in child psychiatry: the self-report inventory, and the other-report 
inventory usually completed by the parent or teacher. Parent and teacher rating 
scales are perhaps the best known personality inventories used in child 
psychiatry. Conners (1969), and Quay and Peterson (1967), and others have 
developed these instruments which are widely used both as screening-diagnostic 
aids and as tools in the evaluation of treatment programs. These rating scales 
serve important functions. There are important limitations to these instruments 
which report on observational data only and omit entirely the dimension of 
the personality as seen by the child himself. These rating scales require sufficient 
knowledge of the child being rated - a criterion that is not always met. Secondly, 
they are subject to rater bias (Nunnally, 1967). 

What little epidemiologic data are available in child psychiatry have usually 
been obtained by the use of parent and teacher rating scales (Rutter et al., 1970). 
The main concern with information of this sort is that a biased teacher, or a 
depressed or anxious parent can have the most serious effects on the validity 
of these rating scales. For instance, teachers may tend. to give undue emphasis 
to academic excellence in their assessments of the·'emotional status of ·their 
charges (Lessing et al., 1974). Whether for this reason, or possibly the situation 
specific nature of the disorders reported, teacher reports may differ substan
tially from parent reports of the same child (Rutter et al., 1970). Consequently, 
the validity and utility of these inventories in diagnosing generalized psychiatric 
disturbance may have serious limitations. (For example, on the Isle of Wight, of 
157 teacher· questionnaires and 133 parent questionnaires reporting on child 
deviance, only 19 children were reported as deviant by both questionnaires 
(Rutter et al., 1970, p.' 166). 

While not subject to the same criticisms as the other-report inventories, 
there are some difficulties associated with the use of self-report inventories. 
These assume a certain level of self-knowledge, and are subject to a social
desirability bias. Still, the self-report inventories can be seen as a logical com
plement of the other-report inventories providing unique information about the 
child in question. There are several self-report inventories presently in question. 
There are several self-report inventories presently available for use with 
children (Castaneda et al., 1956; Coppersmith, 1967; Piers and Harris, 1969; 
Sutton-Smith and Rosenberg, 1959). 

Though test-retest reliabilities of these existing inventories were found 
to be acceptable (Castaneda et al., 1956; Coppersmith, 1967; Piers and Harris, 
1969), it is worth noting that none of these was intended to serve as a general or 
global assessment of the child. Such other problems as the non-significant 
correlations with clinicians' ratings (Hafner et al., 1964; Wirt and Broen, 1956), 
the possibility of age and sex effects (Bledsoe, 1973; Palermo, 1959), high 
correlations with social desirability scales (Robinson and Shaver, 1973), the 
general unsuitability of the wording for children under ten, and the lack of 
systematic validation (Robinson and Shaver, 1973) bring into question funda
mental assumptions about these inventories and their utilty and validity in 
discriminating between clinical ·and non-clinical groups of children. 

METHOD 
Subjects 

There were two groups of children; the first COJ\Sisted ofa normative sample 
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of 420 children between the ages ~f 7 and 12. In selecting these children from 
local Ottawa schools, teachers were instructed to exclude children known to 
have behavioral and emotional problems. The second sample, comprised of 
96 clinical children between the age of 6.5 and 12, were taken from the inpatient, 
outpatient and daycare facilities of the Royal Ottawa Hospital. Approximately 
two-thirds of these clinical children showed antisocial and aggressive disorders 
(For further details of this clinical sample see Beitchman, 1978). 

The normative and clinical samples· were selected from similar geographic 
and social class groups. Social class differences between these two groups 
were not statistically significant (x2=2.06, p > .25). Also, the mean age for the 
clinical sample was 9.4 and for the normative sample the mean age was 9.6. 

Procedure 

The original pool of items was adapted from the Self-Esteem Inventory 
(CQppersmith, 1967), the Self-Concept Scale for Children (Piers and Harris, 
1~9), the Children's Manifest Anxiety Scale (Castaneda et al., 1956), and a scale 
designed to measure impulsivity (Sutton-Smith and Rosenberg, 1959). Items 
were put into a yes-no format, and the wording was simplified to be suitable for 
children as young as seven. New items were devised from a clinical-theoretical 
framework, making the initial item pool 200. These items were intended to 
measure the clinically relevant dimensions of anxiety, depre~sion, impulsivity, 
somatic concerns, hostility (or aggression), anti-social tendencies, low self
esteem, and child-parent relations. 

The comprehensibility of the wording, and the suitability of the length of the 
questionnaire was checked by means of pilot testing. As a result, 36 items were 
eliminated because of wording problems, leaving 164 items, which included 8 
lie items. 

The questions were read aloud as the children followed along in sequence. 
Testing took about 35 minutes and every child tested was able to complete 
the questionnaire. In an effort to standardize the procedure, any questions 
that the children asked were answered by simply telling the child to put down 
what he thought was true for him. Children in the nonnative group were tested in 
small groups of ten children per group and children from the clinical sample 
were tested individually. 

The item analysis revealed those items with a marked skewed distribution. 
However, because of the substantive interest in many of these items, a decision 
not to eliminate any items at this stage of the analysis was made. 

Chi-square analysis was used to separate those items with age, sex, and 
age-sex interaction effects. Of the original 164 items, 70 items were found to 
be free of sex effects, age effects and age-sex interactions. An additional 46 
items were found to have sex effects only. The remaining 48 items were set 
aside for a separate analysis. 

Using the item scores from the normative sample, preliminary factor 
analyses were applied separately to the 70 items free of sex effects; and the 
46 items with sex effects. This was done in order to identify the dimensionality 
of the two separate groups of items. The resulting factors were inspected and 
common factors of clinical interest from the different solutions retained. This 
left 71 items which comprised the boys' form of the Psychiatric Rating Scale, and 
73 items which comprised the girls' form. Because of overlapping items (those 
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taken from the sex insensitive group of items) there were 77 items in all. All 
subsequent analyses were conducted separately with the boys and girls 
forms of the Self~Report Psychiatric Rating Scale. 

Factor analysis, using a principal components solution with varimax 
rotation to simple structure, was used to check the dimensionality of these two 
rating_ scales. Factors were extracted and rotated if they satisfied Kaiser's 
"eigenvalue greater than one" criterion. This resulted in 24 factors for the 
boys and 25 factors for the girls. 

After completion of the factor analysis, factor scores were calculated for 
the clinical and normative children and two-tailed t-tests were used to compute 
the significance of differences between the mean factor scores of the clinical 
and normative samples. In addition to this, discriminant analyses using the 
factor scores were computed to determine the number of children who could 
be correctly classified into clinical and normative groups. 

RESULTS 

Normative Sample 

The principal components analysis with varimax rotation resulted in a 24 
factor solution for the boys, accounting for 68.2% of total variance and a 25 factor 
solution for the girls, accounting for 67.3% of the total variance. Only the 
first 12 · factors were interpreted in each case because these were the most 
clearly interpretable factors. The first twelve factors accounted for 4 7 .1 % of the 
total variance for the boys, and 45.4% of the variance for the girls. 

Almost all of the postulated dimensions were found, though not in pure form. 
The dimensions of anxiety, impulsivity and hostility (aggression) were found 
in combination with other qualifying traits. The dimension of somatic concerns 
did not appear at.all. These factors are named on the basis of the items that 
comprise them. Additional dimensions of assertiveness, inadequacy, and 
insecurity also appear. 

TABLE 1 

REPRESENTATIVE FACTORS WITH SAMPLE ITEMS AND LOADINGS* 

A. BOYS Factor I (Aggressive -Impulsive) Conduct Problems 

I do bad things. ( .78) 
I often ge t into trouble. ( .69) 

I have a bad temper. ( .59) 

Factor 9 Antisocial-Permissive 

It's O.K. for kids to bite their fingernails ( .79) 
It's O.K. to get angry. ( . 45) 
It's O.K. to tell little lies. (.40) 

B. GIRLS Factor 2 Low Self-Est eem 

I like the way I am. 

I wish I were different than I a m. 
I wish I were someone else. 

Fa ctor 7 Anxious-N e?, l ected 

(-.76) 
( . 76) 
( . 71) 

I wish my parent s cared about me more . ( · .67) 

It is hard for me to go to s leep a t night. ( . 53) 
When things go wrong, it's us ua ll y my fault. ( .50) 

* A comple te listing of the items and factor loadings is availahlc: from the: .iuthors on rc·quc:,-,t . 
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The factor solution for the girls is highly comparable, though some dif
ferences exist. The factor of aggressive-impulsive conduct problems for the 
boys appears as two separate factors for the girls. The girls' solution does not 
show a negative child-parent relations factor as does the boys' solution; instead, 
a positive child-parent relations factor appears. As in the boys' solution, the 
one factor of the originally postulated clinical dimensions that did not appear 
is somatic concerns. Some representative factors and sample items are shown 
in Table 1. 

Reliability 

The test-retest reliability of the rating scale was determined by adminis
tering the questionnaire to 72 children on two separate occasions two weeks 
apart. The correlations obtained by comparing factor scores are shown in 
Table 2. 

The correlation between two week test-retest discriminant scores for 72 
children was . 70 for the boys and .63 for the girls. 

TABLE 2 

F IRST T WELVE FACTOR SCORE 
TEST-R E T EST RELI ABILI TY COE FF ICIEN T S 

Sex : 2 3 4 5 6 7 8 9 10 11 12 

Boys 
n=41 0.65 0.7 1 0.45 0.59 0.42 0 .69 0 .49 0 .66 0 .53 0.26 0.41 0,33 

Girls 
n= 31 0.67 0.60 0.77 0.55 0.48 0 .72 0.49 0.52 0 .05 . 0.48 0.47 0.53 

Normative-Clinical Comparisons 

Since the basic intention of this investigation was to measure clinically 
relevant dimensions of the personality, some indication that these dimensions 
(or factors) had discriminant validity would be strong evidence to this effect. 
On the basis of the twelve factors already identified, factor scores were computed 
for the boys and girls in both the clinical and normative samples, and two
tailed t-tests were used to compute the significance of differences. These 
results are shown in Table 3 and Table 4. 

TABLE 3 

COMPARISON OF MEAN FACTOR SCORES 
CLI NICAL VS NORMAL - BOYS FACTORS 1-12 

Clinical Sample n=72+ Normative Sample n=l 77 

Factor No. Mea n filL ~ S.D. 

1 (a p:p: ressive-impul sive) Conducr Problems -0 . 3583 0 .9276 - 0 .0022 0 .9999 
2 Nep:at ive Ch ild-Parent Relations 0.0974 0 .8887 - 0 .0021 1.0001 

3 De pressive 0.134 1 0.9519 0 .0072 1.0027 

4 Low Se lf-Es teem - 0.2908 0.9 152 0 .0023 2.0009 

5 Asserti ve - 0 . 2476 1.1058 0.0057 0 .9999 
6 Unhappiness 0.0129 0 .7557 0.0036 1.0006 

7 Anx ious -Timid -0.1500 0.8896 - 0.0043 0 .9993 
8 Anti-Soc ial Permissive (parent di rected) - 0. 3370 0 .9289 0.0005 1.0001 

9 Anti-Socia l P erm issive -0.1480 0.8362 0.0063 1.00 14 

10 Inade qua te -0. 2574 0.845 1 - 0 .0019 1.0006 
11 Impul sive-An xious - 0. 3846 0.7494 0 .0024 1.0002 
12 Inse cure -0 . 1931 0.8154 - 0.0029 0 .9976 

• p <. 05 •• p <,01 ••• p c .001 
+ For the clinical sample, missing data was replaced by the respective cli n ical means , 
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TA BLE 4 

COMPARISON OF MEAN FACTOR SCORE S 
CLlNICAL VS NORMAL • GIRLS FA CTORS 1-12 

Clinica l Samele n=I 5+ Normative Sample n=208 
Factor No . ~ ~ ~ ~ ~ .E 

1 Conduc t Problems - 0. 38 31 0.7924 - 0.00 10 0.9996 -1.77 N.S . 

2 Low Se lf-Esteem -0.323 1 1.0346 - 0.00 15 0.9997 -r.77 N.S. 

3 Ant i-Socia l P ermissive 0. 1846 0.4074 0.00 18 0.9999 1.45 N.S. 

4 Anxiety 0.3408 0.8045 -0 .0059 0.9986 I. 58 N.S. 

5 Aggressive-Impulsive 0.1499 0.9136 -0 .0069 0.9956 0.64 N.S. 

6 Assertive - 0.3753 1.0389 -0 .0036 0.9982 -1.34 N.S. 

7 Anxious -Neglected - 0. 5243 0.81 76 - 0 .0444 1.0021 - 2.34 
8 Impulsive 0.211 1 0.8704 . 0 .001 0 1.0000 0.09 N.S . 

9 P os it ive Child-Parent Re la t ions 0.58 32 1.51 20 - 0 .0087 0 .9930 1.49 N.S. 

10 Unhappiness · -0 .4579 0.7272 0.0087 · 1.0058 -2. ~3 
11 Insecure -Impul sive -0. 2628 0.720 1 0.00 11 1.0000 -1.33 N.S . 

12 Reflective 0 .1243 0.9190 - 0.00 29 0.9983 0.5 1 N.~. 

*p <. 05 **p <,01 ** * p <, 001 
+ For the clinical sampl e , missing data was replac e d by th e resp~ctivc: cl inical mc, a ns , 

From Tables 3 and 4, it can be seen that five of the first twelve boy factors 
and two of the first twelve girl factors are significant at '.05 or better. Using a 
one-tailed t-test, six boy factors and four girl factors show differences signifi
cant at p .05. All factors showing significant differences are in the right direction, 
i.e., the cljnical children score in the pathological direction. For example, 
the clinical boys obtain a higher score on the anti-social permissive (parent 
directed) factor, on the conduct problems factor and so on. In the girls' solution, 
the differences are also in the right direction. It must be noted that several of 

TABLE 5 

STEPWISE DISCRIMINANT ANALYSIS USING FACTOR SCORES 
ON FIRST 12 FACTORS 

BOYS 
PREDICTED ST A TUS 

ACTUAL STATus · NUMBER OF CASES Normat ive Clinica l 

NORMATIVE 177 127 (71.8 %) 50 (28. 2%) 

CLINICAL 72 25 (34.7%) 47 (65 .3%) 

PERCENT OF "GROUPED" CASES CORRECTLY CLASSIFIED; 69.9 

GIRLS 

ACTUAL STATUS NUMBER OF CASES 

NORMATIVE 

CLINICAL 

208 

15 

PREDICTED ST A T US 

Normative 

158 (76 %) 

4 (26. 7%) 

Clinical 

50 (24%) 

11 (73 .3%) 

PERCENT OF "GROUPED" CASES CORRECTLY CLASSIFIED: 75.8 
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the factors with presumed clinical validity failed to show significant differences 
between clinical and normative groups. 

Since significant differences emerged when comparing factor scores in 
clinical and normative groups, a stepwise discriminant analysis, using 
factor scores on the first twelve factors of the boys' and girls' solution, was · 
used to determine the number of children who could be correctly classified into 
clinical and normative groups. 

These results are shown in Table 5. The overall percent of correctly classified 
cases is 69.9% for the boys and 75.8% for the girls; the percent of clinical boys 
and clinical girls correctly classified is 65% and 73% respectively. 

DISCUSSION 

It appears that this self-report inventory can identify some clinically 
relevant personality dimensions. It is of interest to note that many factors 
of presumed clinical relevance, such as anxiety or depression were identified, 
but many of these failed to discriminate between clinical and normative groups. 

This is consistent with reports on the use of the C.M.A.S. (Hafner et al., 
1964). The question of interest is whether ·this is a methodological problem of 
the rating scale, or whether there are no true differences in the two populations 
on these factors. Though a definitive answer must await further research, a 
strong possibility is that the children respond to some of these items defensively, 
thereby artifically appearing in a more favorable light; for example, a boy may 
find it easier to acknowledge that he has fights than to acknowledge that he 
has worries, whereas, for the girls, the opposite may be the case. There is some 
confirmation of this in that the discriminating factors for the girls include 
the factors anxious-neglected and unhappiness, - something about which the 
girls would be expected to be less defensive than the boys. 

While it may be true that defensive style responding may affect some of 
the obtained factor scores, the factors have nevertheless been shown to discrimi
nate between clinical and normative gro{ips in the predicted direction. 

It is worthwhile to note here that the items in this inventory were not 
chosen because they could discriminate between clinical and normative groups. 
The relevant clinical dimensions were first identified and then the items and 
dimensions were tested in terms of their discriminant validity. Because this 
sequence was followed, it is anticipated that these results should possess 
external validity and, therefore, be likely to be confirmed in a fresh sample 
of subjects. 

Although this inventory appears to be a promising one, and results with 
its use are encouraging, further work is in progress to validate its factor dimen
sions against an external criterion of clinical ratings. Also, whether the 
fewer number of significant clinical-normative factor score differences among 
the girls, compared to the boys, is due to the small number of clinical girls, 
idiosyncratic to this clinical sample or a function of the rating scale itself is 
not known but worthy of further exploration. In addition, the standardization 
of factor score profiles corresponding to major clinical subtypes of childhood 
psychiatric disorder is currently underway. Hopefully, such profiles may prove 
useful as a standard against which new cases could be compared for the purposes 
of diagnostic classification. 
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Conclusion 

There is little systematic effort directed toward understanding and specify
ing the ways in which the children with psychiatric problems are different 
from normals. Are these differences purely a matter of parental and environ
mental definition, as Shepherd et al. (1966), would suggest? Are the differences 
so transient and minor that all but a select group of clinical cases will improve, 
regardless of our efforts, as Levitt (1971) would imply? 

If, on the other hand, real differences between clinical and "normal" 
children exist, it is important to know just what these differences are, and 
whether they are qualitative, quantitative, or both. Once the dimensions along 
which these differences occur can be specified and quantified, efforts can be 
directed toward understanding how they arose, how they are maintained, 
and how they can be altered. ) 

The current lack of a generally agreed upon classification system, the 
unreliability of diagnoses (Chess, 1971), and the loosely framed, impressionistic, 
clinical approach does not and cannot address these fundamental issues. Until 
this is done, fundamental problems of etiology, diagnoses, and treatment in 
child psychiatry may likely remain as telling reminders of the state of our 
ignorance. The use of psychiatric rating scales, such as this, holds promise 
of contributing toward the clarification of some of these issues. 
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ABSTRACT

ij~~
f.'ighteen objective devices previously validated as interest measures, and

chosen as markers to test the hypothesis that there are seven designatable
a.'. motivation components, were administered to 135undergraduates for each of two

attitude-interests wanting to participate in sports and wanting to get better

grades. Both areas pointed to 8 or 9 factors and eight were taken and rotated

to maximum simple structure on most factors. The agreement of patterns at
these unique independent resolutions was tested by both congruence coefficients,

t gg,

r's, and salient variable similarity indices, s's which showed (a) significant
agreement of the majority of factors with the hypotheses expressing, in patterns,
the previous researches, (b) significant agreement of sports and grades, indica-

tion independence of motivation components with respect to area of interest. till

However, three factors showed some weakness of match in one leg of the three

cornered comparison of grades, sports and pioneer experiments. An alternative

theory is presented here according to which four of the factors are considered

to align themselves with dynamic calculus concepts represented in the specifica-
tion equation for an interest from ergs, sentiments, the arousal adjunct to an

erg, and the activation expression of a sentiment.

INTRODUCTION
f.

Probably the most radical development in motivation study, as a scientific,

experimental topic in the last twenty years, is what has been called the dynamic

calculus. Its chief characteristics are: (1)the measurement ofmotivation strength

in humans as in animals2 by objective devices rather than questionnaire self-

evaluations; (2) the structuring of broad samples of life attitudes and interests

by multivariate experiments, leading to recognition of unitary common dynamic

traits defined as ergs and sentiments (Cattell & Child, 1975); (3) the develop-

ment, on the basis of objective measurement of dynamic traits, of a calculus of
conflict, and new principles of emotional learning and personality integration
learning (Cattell, in press).

This whole structure of concepts can only be as sound, however, as the
validity of the foundation of objective devices of experimental measurement.

Concept vaiidities have been evaluated and supported by correlations against
seven primary and two secondary factors, the latter designated U, unintegrated,

and I, integrated components. Their concrete validities against time and money

spent on interests, (Cattell, Heist; Heist & Stewart, 1950),performances in school

(Cattell & Butcher, 1968), and job relations (Cattell, Horn and Sweney, 1964;
and Lawlis, 1971)have reached effective values in applied psychology.

Up to this point about 100 devices mentioned in psychological literature

as having any signs of validity as motivation strength measures have been
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tried, and have been whittled down to about twenty. Because the basic research 
(Cattell, Radcliffe & Sweney, 1963) showed the pool of test and criterion (time 
and money expenditures) measures to have seven primary motivation com
ponent factors and two secondaries, the calculation of validities has been against 
these factors. The most important factors in clinical and other applied psy
chology fields have turned out to be the secondaries, which seem common to all 
areas of interest expression (see Cattell, Maxwell, Light & Unger, 1949). 

From the standpoint of basic science, however, there remains the riddle 
of what these components mean dynamically. The answer might better be 
achieved if the loading patterns of the devices of the motivation components 
could be sharpened and if certain doubts (due to insufficient followup of the 
original studies) as to the exact number and nature of the secondaries could 
be removed. Although there have been twelve years of research in regard to the 
dynamic structure factors with the Motivation Analysis Test (MAT) (Cattell, 
Hom & Sweney, 1965), and reports are available on the correlations ofits devices, 
it so happens that the devices marking the secondary motivation components 
in the MAT were reduced to only four in number; i.e., projection, autism, 
information, and word association. Thus the primary structure found in the 
larger pool of devices remains unchecked, investigated only in the original 
monograph (Cattell, Hom, Radcliffe & Sweney, 1964). There is, however, some 
recent research (Birkett & Cattell, in press) on component structure in devices 
iri longitudinal, P-technique observations which roughly supports the R
technique·U and I components. In so doing, it also supports the theory, however, 
that some difference of P- and R-technique structures is to be expected, notably 
in the correlations of U and I being significantly negative in the former and zero 
in the latter (see discussion in Birkett & Cattell, 1978). However, in this and 
other developments, conclusions could be more reliably drawn if the basic seven 
primary component structures in the objective devices were more firmly estab
lished. The present _study therefore sets out to repeat the original R-techniquE 
research with identical measures. 

Table 1 

Hypo thesized Marker Variables1 (Devices , Vehicles) fo r the Seven 

Pr imary Motivation Components 

Marker Devi ce labelled and Number Motivation Component or 

1. 

2. 

3. 

4. 

5. 

6. 

desc ribed used in Components mainly represented 
Matrices 

Autism . Tendency to 1 Alpha ("Id") and Gamma ("Super Ego") 
belie ve what fits one 's 
interests (4) 
Fantasy . By choice of 7 Alpha ("I d") a nd Gamma ( "Supe r Ego") 
recreational book titles 
(39) 
Pr eference Sta t ement. 8 Al pha ("Id") and Gamma ("S uper Ego") 
Conscious eval ua t ion, i n 
paired preference form (1) 
Projec t ion. As evaluation 6 Alpha ("Id") 
of streng t h of mo t ives in 
others (43b ) 
Informa t ion. Showing prac - 2 Be t a ("Ego") 
ti cal knowledge of means 
to t he goa l of an i nte r est 
(2) 

Word Associa t ion . Choice 3 Gamma ( " Supe r Ego") 
in word pair i n r es ponse 
to stimul us wo rd (2 3) 
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7. Warm-up Speed. 2nd half to 9 
1st half in distance cov
ered in reading interest 
passage (24) 

8. Super ego projection. 4 
Same as (4), but now 
"People say one should .. . " 

9. Fluency. Words per minute 15 
on given topic. (17) 

10. Perceptual selection. Per- 10 
ception of hidden figures 
corresponding to interest 
(S) 

11. Speed of decision. Recip- 17 
rocal of reaction time in 
word association, adjusted 
for direction of choice2 
(14) 

12. Retroactive Inhibition. 
Reduction of memorizing 
neutral material by inter
polation of stimuli to 
interests (13) 

14 

13. Memory for Cues. Remember- 12 
ing over short standard 
interval interest items 
from general word list (8) 

14. Reminiscence. A measure 13 
of further recall in (13) 
after the initial test is 
finished. (26) 

Beta ("Ego") 

Gamma ("Super Ego") and Alpha, but slightly 

Gamma ("Super Ego") but also Eta 

Beta ("Ego") but also Gamma and 
negatively on Epsilon 

Delta, but also on Zeta 

Delta 

Epsilon. The loading is negative 

Epsilon. The loading is negative 

15. Muscular Decision Strength 18 Zeta 
or Tension. Pressure on 
level on association word 
choice, adjusted for di
rection of choice (34) 

16. Fluency on Cues. Stimuli 
to the attitude are fol-
lowed by 1 minute to write 
of what things cue the 
interest and when con
sequences may follow (16) 

11 

17. Persistence. How far does 16 
the individual read an 
increasingly undecipherable 
passage concerned with the 
interest? (20) 

18. Criterion of time and 
money expenditures on 
interest ("utilities") (60) 

1 

5 

Eta, and Gamma 

Eta. Probably negative somewhat on epsilon. 

Presumably all components 

It has seemed best to arrange these initially in the order of the 
motivational components they represent. A decidely more detailed description 
of (a) the test procedures themselves and (b) the theory of each of the 
seven factors is given in Cattell, Radcliffe & Sweney (1963). The numbers 
in brackets are the test numbers in that monograph. 

2 
The hypothesis in this case is not primarily based on data, but, 

because Epsilon is the "unconscious complex" component, on the theory that 
E should lead to rejection of perceptions that might remind on~ of the interest. 

3 
Unlike the original study, 1963, which rested on records of time and 

money expenditures, this was made at the time of the test by the individual's 
own total estimate at the time of the present research. This measure 18 
in our matrices had no identifying number in the monograph descriptions 
of the devices on which we are check~ng and was assigned No. 60, consecutive 
to the last there, No. 59. 

METHOD 
Because our hypothesis is that there are seven or eight primary factors, it 

was necessary to have at least 14 to 16 independent variables. Accordingly, 
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we ultimately entered on the safe side with 18 variables. They were chosen to 
mark strategically the primary motivation components according to the original 
researches (Cattell, Radcliffe & Sweney, 1963). The tests used are briefly 
described with their main theoretical factor affiliations in Table 1. 

A principle well established in the dynamic calculus is that the motivational 
component patterns among the devices remain essentially the · same despite 
differences in the dynamic content of the attitude-interests measured. This 
law also is to be checked in our present research by taking two very different 
attitude interests and employing the same 18 devices. The subjects were under
graduate men and women, and because the interests measured had to be 
applicable in some degree to all, the following were settled upon: 

1. "I want to follow college sports and athletic events." 
2. "I desire to get the highest possible college grades." 

It will be noted that these take the standard attitude-interest paradigm (Cattell 
and Child, 1975) of a response course of action, and the corresponding stimulus 
situation "As an undergraduate" is left understood . 

. The success of a study such as this depends appreciably on ingenuity and 
skilled judgment in making up the items. A good principle may fail, or give 
anomalous loadings if not intelligently realized in the items. Because there 
was no occasion here for professional test construction involving grooming 
of the items by item analysis, the items were made up by the team of students 
listed at the end of this article on face validity. From a psychometric point of 
view it may be noted that the items took the following five scores forms: 

1. Items with four response steps graded on a continuum as in Autism. 
2. Open-ended items, such as Fluency, scored by responses of a given kind 

per minute. 
3. Four responses with only one right, as in an Information item. 
4. Timed tests measuring performance accomplished, as in Warm-up, 

Persistence, Memory recall. 
5. Paired choices as in Word Association, Fantasy, Preferences, and 

Projection. · 

The subjects were initially 150 undergraduates, but due to attrition we 
finished with 135, of whom 69 were males and 66 females. All completed the 
16 group tests but a sample of 50 was taken for the two individual tests. The group 
testing took 1½ hours and was conducted in one session. In individual testing, 
which projected choice words on a screen and measured "thrust" on a lever by 
distance on a four-point ratchet against a spring pressure, each decision took 
10 minutes. As is necessary in dynamic trait measurements, in which there 
may be function fluctuation with time, the times at which measurements were 
taken as closely together as possible. Indeed, because it was necessary for the 
experimenters to adapt the administration to the dictates of university 
scheduling (the testing was a course requirement), and it was necessary to 
complete the tests in the time allotted, no break was given between tests. This 
procedure seemed acceptable, for similar procedures have proved satisfactory 
in the past (Cattell et al., [MAT manual]). 

The data for the two attitudes were run through precisely parallel analyses. 
A.s the score distributions, no severe departures from normality were observed, 
and the raw scores were used as· they stood. The speed of decision score was 
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1 
. obtained as t = 10, t being the .response time and 10 being a constant which 
produced a more normal distribution. 

Missing data were trivial on the group tests, but, of course, only 50 cases 
were complete on the two individual tests. Accordingly, initial correlation 
matrices were obtained using pairwise deletion, listwise deletion, and giving 
average scores for missing data. The matrices were then examined for a possible 
non-gramian condition. Although all three alternatives were deemed acceptable, 
it was decided to proceed with the most conservative avenue of using average 
score substitutions. This has the effect of attenuating the correlations but 
allows the use of all the data, not possible with listwise deletion, while avoiding 
the distortion of !esults possible when different correlations are based on 
different subjects, as in pairwise deletion. 

The scree test (Cattell & Vogelmann, 1977) for the number of factors gave 
a clear answer of 8 on the "grades" attitude (see Fig. 1), using the R matrix 
with the missing data correlation, but of 9 if the substitution of means was used. 
The "sports" scree (missing data program) indicated 9, but with some doubt on 
the last. 

Size of 
Latent 
Roots 

2 .. 4 

2.2 ' 

1..,6 

1.4 

L.O 

' 

Figure 1 

Scree Test for Number of Factors: Attitude on Grades 
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• 
• 

• 

• • 
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• 
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f :le tors 
inn i f'.1 tcrl 

• .... ... . 
-... .............. ... . .... __ 

......... 
• • • • 

8 9 10 11 12 13 14 15 16 17 18 

Rank Order of Latent Roots 

A study in this domain with a really large sample would probably settle 
on 9 primaries, but on consensus of approaches we took in this case 8 factors 
for both attitude-interests-sports and grades. Communalities were then 
iterated to eight factors. 

In proceeding (Step 3) to a uniquely determined rotation, the two sub
teams (Texas and Hawaii) took independent methodological routes, one by 
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(a) immediat.e search for maximum simple structure by automatic program 
(Harris-Kaiser) and the other by (b) an hypothesis-t.esting rotation by Procrust.es 
to the target reached by simple structure in the previous research, followed by 
Rotoplot pursuit of maximum simple structure in the present case. In both 
grades and sports the convergence of the two methodological approaches on 
the same factor patterns was unmistakable. However, the Rotoplot rotations, 
whose successive improvements are shown in Fig. 2 for both attitudes, reached 
a de:finit.ely higher hyperplane count. The plot of successive shifts for grades 
is quite similar in general form; but as Fig. 2 shows, for some reason the equally 
definite plat.eau reached was at a distinctly lower lever, whether examined 
at the±.05 or the±.10 level. As the t.ests were construct.ed by two different teams, 
we can only assume that the amount of measurement error is greater in the 
grade scales. 

in 
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n i.,1ne 

70 -

60 -

·so -

Fig. 2(a) 

C.~.ADES ATTITUDE 

Within :1- .10 

Within :t.05 

40 - j 

: ~ 

i ·· 
···;per
·1lane 

70 

60 

50 

40 

Fig. 2(bl 

Sports Atlitude 

:: :~--~-----:----c---,----· _____ __,I :: 
l 2 3 4 5 6 7 6 9 10 11 12 13 14 ----2 --~ -......,, ----+5----,..(,-.-7---,.:-, -.,--.F---+l ll- U 
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The significance of simple structure reached was examined separately for 
each factor in the sports and the grades data, and for an average of the two, as 
shown in Tal?le 3. The recent Sine-Kameoka tables developed on the Bargmann 
formula (Appendix to Catt.ell, 1978[b]) gave the values shown in Table 2. 

In evaluating these one must remember the assumption of the test, that the 
variables are randomly distribut.ed in space. In the case ofY, however, as Table 
4 shows, 9 of the tests are chosen to be markers, i.e., to have non-zero loadings, 
which makes it impossible with even the best rotation to achieve significance, 
because only 9 could be in the hyperplane and 12 to 13 are required for signifi
cance. Accordingly, we do not conclude that Y has failed of significance, 
though we not.e that x, g, E and n have each done so in one study. On the verdict 
of the combined matrices in Table 3(c), however, we find all except Y already 
discussed adequate. 

RESULTS 

The description of the properties of the factor resolutions in and of them
selves has been given, and the ou~omes are present.ed in Table 3. 
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The necessary ancillary tables for checking and extending resolutions -
namely the unrotated matrices, Ve (S x G), the correlation matrices, R (S x G), 
and the transformation matrices, L (S x G) (from which, of course, the Rfs 
[S x G] factor correlations can be calculated) have been made available from 
the authors. 

Table 2 

Significances of SinlJle Structure at 

Final Positions for Factors 

Factors (with Greek letter identification 
of com_oonents) 

Attitud~s a s y 6 E z: n 

Sports NS .001 NS .05 .05 .05 .01 

Grades .05 .05 .01 NS .01 .01 .01 

Combined .10 .05 NS :001 .10 .05 .01 
Matrix 

With the last factor in Table 3 interpreted as ai •~· factor 

(different in the two studies) the significances are calculated 

on a seven factor, eighteen variable basis. Note the calculation 

is on the reference vector correlations, as required, not the 

factor pattern (Table 3). 

DISCUSSION 

Two evaluations ofreplication ("factor invariance") are called for: (1) against 
theory, in the form of the factor patterns believed to exist from previous research 
and (2) between the sports ~nd the grades attitudes, on the principle that 
difference of content should not alter the nature of motivational components. 

Inasmuch as the "target" matrix from the pioneer studies has to take account 
also of indications from minor studies in the interim, with incomplete variables, 
a simple average count was appropriate, and Table 4 is consequently not 
presented as an exact simple average, but has values rounded to one place. 

It was decided to test the factor matches by both the congruence coefficient 
and by the salient variable similarity index, s, as advocated elsewhere (Cattell, 
1978b) because of their supplementary properties. It is part of the matching 
procedure, as advocated (Cattell, 1978c) not only to examine the significance 
of the congruence coefficients but also to ask if they can be diagonalized; i.e., 
if they can be so arranged that each match is the highest simultaneously in 
the row and the column. Table 5 shows that, for grades, diagonalization is 
complete (and parallel) for both Ve ands, with the exception of the hypothesized 
B factor which has one better off-diagonal value. 

39 



.. 

MULTIVARIATE EXPERIMENTAL CLINICAL RESEARCH 

The sports attitude permitted complete diagonalization, except for the 
seventh hypothetical factor, which was essentially equal in match with the 
present 6 and 7. For economy, permitting essential significance evaluation 
Table 6 sets out only the matches accepted. Again, hypothesis 2 is somewhat 
suspect. 

Table 3 

Factor Patterns Reached for Motivation Canponents 

(a) Analysis of Sports Attitude-Interest 

a B y a E s n <p 

Autism 1 06 04 53 -19 03 -01 -02 -04 

Information 2 24 02 35 06 -33 05 -12 -06 

Word Assoc. 3 27 08 35 07 00 08 -15 01 

Super E. P. 4 32 -03 62 03 09 03 -13 -02 

Criterion Utility 5 38 -04 48 04 17 14 00 19 

Projection 6 78 02 -13 03 -13 -32 -11 -05 

Fantasy 7 71 01 28 01 09 -03 -08 07 

Preference 8 72 06 10 -18 06 -08 -07 08 

Warm-up 9 02 95 -02 00 04 02 -02 02 

Hidden figs. 10 -24 12 26 17 -29 -31 00 06 

Fluency on cues 11 -05 03 30 -02 05 -47 -07 09 

Marory on cues 12 09 03 -08 01 -87 07 -04 02 

Reminiscenses 13 02 03 09 10 -80 -04 -08 06 

Retro Inhib. 14 01 05 05 79 -02 03 -06 06 

Fluency 15 06 06 16 13 -10 -43 -07 10 

Persistence 16 01 04 05 00 -03 01 90 01 

Speed Decision 17 02 -01 02 20 -05 19 04 -83 

Decision tension 18 21 -08 17 02 03 43 11 08 
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Table 3 (continued) 

(b) Analysis of Grades Attitude-Interest 

a 8 y 0 E s n cp 

Autism 1 00 07 44 32 -08 11 05 -05 

Information 2 02 77 -00 -04 05 07 -05 -02 

Word Assoc. 3 19 04 53 10 -08 11 -04 -22 

Super E. P. 4 07 -23 79 16 37 10 -03 06 

Criterion Utility 5 27 -07 78 01 56 -12 -03 03 

Projection 6 81 -07 -05 -12 -20 ·01 -15 -03 

Fantasy 7 81 -06 46 00 -02 10 05 -10 

Preference 8 71 -02 33 -33 15 05 -01 05 

Warm-up 9 -05 12 08 -04 -10 -13 25 73 

Hidden figs . 10 00 -07 09 40 -45 -15 25 -15 

Fluency on cues 11 00 . 01 09 -07 -10 05 66 -07 

Marory on cues 12 00 02 05 -16 -67 07 06 01 

Reminiscenses 13 -07 -14 11 -24 -62 04 00 07 

Retro Inhib. 14 13 18 00 47 -17 -01 -08 12 

Fluency_ 15 -02 06 04 -31 00 -16 43 -07 

Persistence 16 00 33 -10 38 -60 -18 07 18 

Speed decision 17 -15 -26 -02 -09 27 05 -08 -17 
~ I 
til 

•ti 

Decision tension 18 -07 -04 -04 -04 02 78 04 01 
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Table 3 (continued) 

(c) Averaged Loadings for Motivation Canponents Acorss the Two Attitude Interests 

Ct e y 0 E s n ¢ 

Autism 1 03 06 49 07 -03 05 02 -05 

Information 2 13 40 18 01 -14 01 -09 -04 

Word Assoc. 3 23 06 44 09 -00 10 -10 -11 

Super E. P. 4 20 -13 71 10 23 07 -08 02 

Criterion Utility 5 33 -06 63 03 37 01 -02 11 

Projection 6 80 -03 -09 -05 -17 -16 -13 -04 

Fantasy 7 76 -02 37 01 04 04 -02 02 

Preference 8 72 02 22 -26 11 -02 -04 07 

Warm-up 9 -02 ~ 03 -02 -03 -01 12 38 

Hidden figs. 10 -12 -03 18 29 -37 -23 13 -05 

F1uency on cues 11 -03 02 20 -05 -03 -21 30 01 

Memory on cues 12 05 03 -02 -08 -77 07 01 02 

Reminiscenses 13 -03 -06 10 -07 -71 00 -04 07 

Retro Inhib. 14 07 12 03 63 -08 01 -07 09 

Fluency 15 02 06 10 -09 -05 -30 18 -09 

Persistence 16 01 19 -03 19 -32 -09 49 10 

Speed decision 17 -07 -14 00 06 11 12 -02 -50 

Decision tension 18 11 -06 -7 -01 03 61 08 05 
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Table 4 

Hypothesis Matrix from Past Researches on Motivational C'.,anponents 

1 Autism 

2 Infonnation 

3 Word Assoc. 

4 S.E. Projection 

5 Utility criterion 

6 Projection 

7 Fantasy 

8 Preference 

!? Warm-up 

10 Hidden Figs. 

11 Fluency consequences 

12 ME!IlOry from cues 

13 Raniniscence 

14 Retro. Inhib. 

15 Fluency 

16 Persistence 

17 Decision speed 

18 Decision tension 

Cl 

.4 

.2 

.3 

.4 

.5 

.5 

8 

• - . 3 

.3 

.4 

.4 

y 

.4 

.4 

.4 

.3 

.3 

.3 

.2 

.3 

.3 

0 

.4 

.3 

E: 

.3 

-.2 

-.4 

-.5 

.2 

.2 

.5 

n 

.2 

.2 

.3 

.3 

The loading values hypothesized in this table are substantially those 

in Cattell & Child (1975, Table 1-2, p. 12), modified slightly by the 

fuller tables in the Cattell, Radcliffe & Sweney (1963) rronograph and 

still rrore slightly by the as yet unpublished Cattell & Birkett (in 

press) P-technique indications, rounded to one place. 

The order of the measured variables in the factor tables is that of 

the correlation and factor matrices, and is necessarily sanewhat 

different from the factor order in Table 1, designed to group in factor 

markers. 
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Table 5 

Agreanent of Motivational Canponent Patterns with Hypotheses: 

Grades Attitude 

(a) By rc 

Hypothesis Factors 

a s y 0 E i;; n 

Grade 1 86 07 46 01 11 -09 -02 

Attitude 2 -11 34 -09 -01 -02 -14 26 

Factors 3 67 30 87 -01 15 -03 04 

4 -05 19 10 32 04 -07 17 

5 14 -04 12 02 88 08 -41 

6 13 -14 09 03 -03 85 -25 

7 -04 28 42 -13 -14 01 78 

8 -4 39 -19 -01 -06 -06 27 

(b) Bys 

Hypothesis Factors 

a B y 0 E i;; n 

Grade 1 62 18 50 00 17 -22 00 

Attitude 2 -15 36 -13 00 00 -22 33 

Factors 3 77 18 75 00 00 00 00 

4 00 14 11 17 00 00 13 

5 25 00 21 00 67 17 -27 

6 00 -36 -13 00 17 22 -50 

7 -18 44 43 00 -20 00 80 

8 00 00 -27 00 00 -25 18 
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Table 6 

Agreanent of Motivational Component Patterns with Hypotheses: 

Sports Attitude 

Hypothesis a s y 0 E ½ n 

Experiment 1 2 3 4 5 6 7 

By re .86 .61 .88 .84 .88 .50 .50 

Bys .67 .40 .78 .57 .80 .50 .33 

Finally, the agreement of the two different interests is shown in Table 7. 
Again the congruences permit diagonalization, except that No. 2 on sports 
best matches (when s is taken into consideration), 7 on grades, whereas 7 on 
grades better matches (inverted) No. 6 on sports. In this case, the best overall 
view seems to give equal weight to the salient and congruence values (because 
they begin to differ in this comparison) in Table 7. 

From tables 5, 6, and 7 we conclude3 that though matching in a majority 
is very good, there is trouble with factors 2 and 7. Hypothesis factor 2 is the only 
one rather weak in match with both sports and grades. But it does not seem 
that we can put this down to weakness of the target hypothesis because they 
are also weak with each other (Table 7). Similarly with 4 and 7, one would have to 
conclude that the factor is well located in one case, No. 4, in sports, and in the 
other, No. 7, in grades. With these exceptions the mean of the two patterns 

Table 7 

Agreement of Motivation Factor Patterns fran Grades and Sports 
Interests 

Grades 1 2 

Sports 1 2 

Mean of re a.no s 75 20 

3 

3 

78 

4 

4 

21 

5 6 

5 6 

68 40 

7 

7 

09 

Ananalies (breaking diagonal): 2 in sports has a value of 46 

with 7 in grades, though 6 in sports also has -48 with 7. 
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tends to present better agreement from mean, (see Table 3[c]) and 3(b) being 
ironed out. Our conclusion that Factor 8 is largely an error factor tends to be 
supported by an r of 2r and an s of .20, between that factor appearing in grades 
and as it appears in sports. 

It does show some resemblance, however, in Table 5(a) to hypothesis factor 
2, and inspection of the 2 x 8 plot shows that a rotation of 8 from 2 by -.20 is an 
acceptable alternative. In the perspective of factor analytic experiment the 
matches reached are among the better replications reported, especially if one 
considers here the brevity of the subtests and the common sense note that they 
were inade up by students constructing tests to these prescriptions for the first 
time. 

AN ALTERNATIVE HYPOTHESIS ON MOTIVATIONAL COMPONENTS 
FROM THE DYNAMIC CALCULUS 

The best delineation of the hypotheses today about the seven motivation 
component factors would naturally be an average of Tables 3(c) and· 4, because 
there is no reason to weight one more than the other. Although a "pioneer" study, 
the first was on a good sample and with good experimental conditions. 

Such an average would nevertheless shift our conceptions slightly. As to 
the alpha factor, it would demand that we lessen the importance of autism and 

. . give some note to word association, both of which accord less well with the 
hypot~esis that X has the psychoanalytic properties of an id "I want" com
ponent in interest. 

The "life realized interest" (or ego component) quality of beta, though still 
sustained by salient loadings on information and rapidity of warming up to a 
task, loses some cognitive facility of expression such as life utilization (5) and 
perceptual integration (10, Hidden figures). 

On gamma, all nine theoretical markers, and only those nine, appear. 
Hidden pictures, fluency on cues and general fluency are, however, less strongly 
involved than before. 

On delta the required markers, retroactive inhibition and decision speed 
appear appropriately and there is some suggestion of new expressions in word 
association, hidden figures, and perhaps negatively on fluency. 

On epsilon all five markers appear as expected, but there are also suggestions 
of negative loadings on warm-up and retroactive inhibition. These, however, 
are further supportive of the interpretation of epsilon as an unconscious complex 

· source of motivation. 
~eta shows a relatively lower loading on speed of decision than formerly, 

though very high on muscle tension at decision. Indications for future research 
are a less than average expression in projection, fluency on cues, and fluency 
generally. 

On eta the novelty is some loading on word association, warm-up and 
hidden figures, with the three original markers (Table 3) remaining substantial. 

The general confirmation and sharpening of values in the present results, 
together with slight retractions and expansions, begin to make the first 
speculative and tentative interpretations of some of these componen~ in 
psychoanalytic terms of id (X), ego (B), etc. less tenable. We propose here 
therefore to entertain a totally different theory based on recently developing 
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concepts in the dynamic calculus. The dynamic calculus (Cattell & Child, 1975; 
Cattell, 1978) states that the strength of interest in an attitude course of action, 
ai, has six sources, as follows: 

a. . = I: bJ. eEi + I: b J. ~i + I: b J. mM1. + I: .b . M. + I: b . E . M. · 1J JID-1 Jem 1 1 

+ I: bjmeMi Ei (1) 

where: 
E is the need strength of any erg 
E is the amount of ergic arousal generated at j 
Mis the strength (cognitive development of any sentiment) 
Mis the amount of cognitive activation of the sentiment at j 
EM is the extent to which the strength of ergs invested in a given sentiment 

produce cognitive readiness in M 
ME is the extent to which the converse action of arousal of an erg by a 

cognitive system, M, occurs. 
The h's are the usual factor loadings -for the attitude j and its situation 

assuming E's and M's would result in six factors. The _ I: 's merely remind us 
that several ergs and sentiments will be involved in each attitude. 

Al thou th E and M structures are now well confirmed in both Rand dR ( or P) 
techniques, showing they exist both as traits, E and Min (1) above, and as 
momentary states of arousal E or activation M (Krug, 1977), psychology un
fortunately still lacks a corresponding check on the X, B_, Y, etc., motivational 
components as states, except for a limited P-technique study (Cattell & Birkett, 
in press). The latter, however, points to factors resembling X and Y as definitely 
existing as patterns also of fluctuant state expression. 

Now the existence of a sentiment as a stable trait connotes that the person 
possesses knowledge in the area, a capacity for quick perception of relevant 
matters, and a tendency to warm up in interest and reading rate as he encounters 
material dealing with his sentiment. Our theory is that the beta component, 
possessing precisely this pattern (Tables 3 and 5) represents the sum of the M 
term contributions in equation (1) above. 

The hypothesis that gamma represents the activation state of a sentiment 
(for the moment we will not dispute whether it is Mor EM) seems to be supported 
by the high increment which occurs from its action in fluency on the topic (both 
as to cues and consequences), in word associations running to the topic, and on 
fantasy, together with augmentation of the perceptual readiness already 
resident in the static cognitive system of the sentiment. 

The most probably hypothesis about the E terms is less clear. The epsilon 
pattern has always had a strong suggestion of interest springing from an 
unconscious source - a "complex" in psychoanalytic terms. It combines a 
large G.S.R. (not used here, but see Cattell, Radcliffe & Sweney, 1963) and real 
life effort for the interest, with various signs of conflict, such as poor memory 
for the relevant stimuli, low reminiscence, interference effects, low persistence 
in reading on the topic, and failure to see associations in pictures. Could this 
be a pure ergic interest, such as often comes into conflict with cognitive
perceptual systems on account of inappropriateness? A definite parallelism of 
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loading of alpha and gamma (Table 5) together with the definite "I want" 
character of alpha expressions suggest that alpha is an ergic arousal pattern 
which springs from the ME term, i.e., the arousal of ergic tension through the 
mediation of cognitive sentiment connections stimulated by the environment. 
But just as we hesitated over whether the activation pattern of the sentiment 
(gamma) is EM or M, so with alpha at present one must wonder whether one deals 
with E, ME or E. 

From the finding of a substantial day-to-day covariation of elements in an 
alpha-like pattern in the Cattell & Birkett (in press) P-technique study we must, 
to take a definite and debatable position, consider that alpha is the ergic arousal 
component, and eta or epsilon the steady need strength of the erg. The justifica
tion for eta as ergic need strength would be its role in persistence and in fluency 
on cues and consequences, though its involvement to this degree with cognitive 
perfomiances might alternatively suggest one of the interaction terms, EM or 
ME. 

It is possible, in terms of the dynamic calculus to think of the six terms 
above as reduced to four qualities - ergic need strength, ergic arousal strength, 
sentiment trait strength and sentiment activation strength. These we are 
suggesting are theoretically equatable respectively with epsilon, alpha (or eta), 
beta and gamma. Delta, recognized early as a largely physiological expression 
of motivation; could, however, also be ergic arousal, and doubt also remains 
about the meaning of zeta, so far a mere doublet, however, of speed of decision 
and muscle tension therein. 

Advance in checking these theories requires (a) factorial experiments in 
both R and dR designs with crucial new variables while retaining these 
markers, (b) examination of higher strata structure and (c) more relating to life 
crit.eria. On the last two we already have past evidence - that will be checked 
by higher order factoring of the present data (Cattell, in preparation) - that 
beta and gamma fall in a second stratum integrated (I) component, and alpha, 
epsilon, eta, and (less clearly) delta fall in a U component, and that alpha, 
gamma, epsilon and, less clearly beta, are significantly related to life criteria 
of interest expression. The former readily supports the sorting here of beta and 
gamma into sentiment expressions and alpha, epsilon, eta and delta into 
ergic expressions. The latter shows one anomalous value in that a fixed senti
ment strength, M, should be at least as strongly related to life criteria of interest 
as the other three, but this is not so in the present ·loadings. 

SUMMARY 

(1) Eighteen objective devices previously validated as interest measures, 
and chosen as markers to test the hypothesis that there are seven designatable 
motivation components, were administered to 135 undergraduates for each of 
two attitude-interests-wanting to participate in sports and wanting to get better 
grades. 

(2) Both areas pointed to 8 or 9 factors and eight were taken and rotated to 
maximum simple structure by independent research teams, yielding significant 
simple structure on most factors. · 

(3) The agreement of patterns at these unique independent resolutions was 
tested by both congruence coefficients, r's, and salient variable similarity indices, 
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s's, which showed (a) significan~ agreement of the majority of factors with the 
hypotheses expressing, in patterns, the previous researches, (b) significant 
agreement of sports and grades, indicating independence of motivation com
ponents with respect to area of interest. Ho~ever, three factors showed some 
weakness of match in one leg of the three cornered comparison of grades,-
sports and pioneer experiments. , 

(4) In studying the resultant best present day depiction of the seven motiva
tional components, it was noted that except for the concept of epsilon as a 
contribution from unconscious complexes, the former identification of four 
components in psychoanalytic terms was undermined rather than supported 
by the slight changes of emphasis now revealed. 

(5) An alternative theory is presented here according to which four of the 
factors are considered to align themselves with dynamic calculus concepts 
represented in the specification equation for an interest from ergs, sentiments, 
the arousal adjunct to an erg, and the activation expression of a sentiment (E, 
M, E and M, in current symbols). Thus the beta component, large in information, 
is hypothesized to be a sentiment as a trait M; gamma is hypothesized to be the 
~ctivated state of a sentiment; alpha i~ considered an expression of ergic 
arousal, E, while eta represents the underlying ergic drive strength, E. The 
testing of this theory hinges largely on comparisons of R and dR factoring under 
certain manipulated stimulus situations. Parenthetically, -the epsilon pattern 
retains the same meaning as before as a conflictful contribution from an 
unconscious ergic source - a "complex." 

(6) These basic results at the empirical level have relevance to the various 
applied clinical, educational, and industrial findings with the Motivation 
Analysis Test (MAT), (Cattell, Hom, and Sweney, 1965) and the School Motiva
tion Analysis Test (SMAT), (Cattell & Krug, 1970), inasmuch as the four vehicles 
(as sub-tests) used in those instruments, Projection, Autism, Information, and 
Word Association, tum out to be those with the highest concept-validity 
(correlation with the factor) on the alpha, beta and gamma factors. 

However, the quite moderate correlations among the subtests and the 
primary component factors (to be examined in a higher order analysis [Cattell, 
in preparation]) require one to remind psychometrists taking the traditional 
view of homogeneity as desireable (indeed, as "reliability") that they will not 
find more than low homogeneity across devices. (From our original R matrices 
the mean correlation of these four, averaged for both interests, is 0.15.) 

The issue in test evaluation raised by demands merely for high homo
geneity is one of quite general importance in psychometric theory and practice 
and has been discussed with full theoretical depth elsewhere (Cattell, 1973; 
Nunnally, 1967; Humphreys, 1952). In the present domain one must observe that 
if manifestations of motivation strength actually fall into seven or eight distinct 
factors it is a mistake to seek to represent the motivation strength by a single 
score (at least without an insightful weighting rationale and the acceptance 
of a "composite"), and absurd to expect high homogeneity between the motiva
tion components. This is a statement in the technical domain of psychometric 
motivation theory, but one may add that pragmatically the evidence is that 
the best predictions of real life "criterion" behavior are actually made from 
batteries sampling behavior very broadly and therefore of low homogeneity, as 
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is born out by the findings with the MAT and SMAT by Sweney (1972), 
Lawlis (1968, 1971), May (1964) and others. The authors would urge that what 
we now most need in this field of the dynamic calculus is exploration of alterna
tive theories, such as the above, or the nature of the components, pursued by 
manipulative studies of situational incentives, effects on learning, and relation 
to life criteria. 

The authors wish to express their appreciation of the careful help by the 
members of the two student research teams: Diana Cunningham, Kay Hale, 
Craig Lefebvre, David Morrison, Sara Rahaim, Randy Weeks, Sandy Wixson 
and Robert Young, as well as to Jim Cannici, Dr. Haynes, and Karl Newmann, 
for design of the apparatus, and to Dr. Robert Graham's Foundation for the 
Advancement of Man for financial support in the prolonged calculations. 

FOOTNOTES 

1Presently associated with the University of Hawaii. 
2Although the principle applies to animal motivation study too, the latter area has 

so far been explored by only one published research - that on rat motivation manifes
tations by Cattell & Dielman, 197 4, though a few non-factor analytic studies on correlation 
of just two or three measures exist. 

3By the Schneewind tables (see p. 569, Cattell, 1978) the P .01 and .05 levels are 
reached by re's of .64 and .48 respectively. For the s index, with 70% in the hyperplane, they 
are reached by approximately .60 and .30. Thus, in Table 5, five of the seven matches by 
re and four of the seven bys are significant at the P .01 level. 
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BOOK REVIEW 

PSYCHOSOCIAL ADJUSTMENT TO DISABILITY 
Richard Roessler and Brian Bolton 

Baltimore, Md.: University Park Press, 184 pp., 1978. 

The authors have developed a small but ambitious book, which they intend 
to serve one of three purposes. First, to be a primary text in the training of 
rehabilitation professionals. Second, to serve as an ancillary text to some of 
the more traditional works available on the subject. Third, and not formally 
stated by the authors, is the introduction of a concise, systematic and integrated 
set of empirically validated guidelines for rehabilitation practitioners. The 
core of the author's approach lies in the behavioral coping model, which is 
"concerned with the ability of the individual to manage his or her environment 
with a minimum of discomfort ... (and) inefficiency. The model emphasizes 
training individuals in the skills or behaviors needed for generating positive 
rewards ... " (p. 18) 

The materials presented in this book were developed at the Arkansas 
Rehabilitation Research and Training Center over a six year period. The book 
is organized around three areas: the impact of disability ori adjustment, the 
social and psychological processes involved in adjustment, and the_ techniques 
useful in facilitating psychosocial adjustment. In each of these three areas, 
the authors provide a succinct and highly focused summary of the research 
available on the topic in question. The research emphasis, coupled with the 
emphasis on measurable socio-behavioral outcomes, make this book a substan
tial improvement over many texts currently in use in this field. 

The scope of the book is nothing if not inclusive. The authors attempt to 
address all forms of disability, including physical, psychiatric, and intellectual. 
In this they differ from books of comparable size (e.g. Schontz, 1975). The 
discussions of these broad areas are necessarily abbreviated, although at 
times the discussion is more trenchant for its brevity. The authors compensate 
for their ambitious target selection with their sharply focused theoretical 
rationale and treatment package. Much of the economy of this book resides 
in the author's decision to utilize an exclusively socio-behavioral approach 
as the foundation for intervention. For those (like the reviewer) who embrace 
this approach, the losses incured seem negligible. For more traditional or 
eclectic readers, the book might seem narrow or restrictive. 

The authors advance three distinct training components in the last part of 
the book: personal achievement skills, physical fitness training, and behavioral 
analysis training. In each case the packages are tightly conceived and clearly 
presented. The authors also include the evaluation outcomes for each package, 
a feature too seldom seen in the rehabilitation literature. While some of the 
outcomes are less impressive than one might hope, the authors are to be 
applauded for including the ~upporting data. 

The final chapter of the book describes the administrative/ coordinating 
model developed in the project. The inclusion of such a discussion is an excellent 
addition to the book, and is a focus frequently absent even from much longer 
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works (e.g., Stubbins, 1977). While the particular model described can only be 
described as disappointing in its impact1 nonetheless the authors do make a 
number of important points in discussing the possible reasons for the failure. 
The illustration that even disappointing outcomes can be informative should not 
be lost on the book's readers. 

Overall, this book represents a much needed addition to the rehabilitation 
literature. One suspects that it will find its widest acceptance as an ancillary text, 
but the reviewer also anticipates that the clear, straightforward presentation 
will make this a highly influential book among those students who are exposed 
to it. With any luck, the book 'will also serve as a model for data-based model 
development among other writers in the rehabilitation field. 

0. Dale Kunkel 
University of Kansas 
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