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

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

INDEPENDENCE, EVASIVENESS, REALISM 
AND DISSOFRUSTANCE, FOUND 

DIAGNOSTIC OF DEPRESSION 

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

ABSTRACT 

Four source trait factors (U.1.19, 20, 25 and 30) that have been shown 
significantly to differentiate depressives from normals have been taken out of the 

O-A Kit and subjected to factor analysis, to check their patterns on a different kind 
of population, and throw light on the relative validity of their sub-tests. 

After simple structure rotation the hypothesis was tested that the four largest 
had the same loading pattern as U.1.19, Independence, U.1.20, Evasiveness, U.1.25, 
Realism-vs-Loss of Contact, and U.1.30, Somindence-vs-Dissofrustance, as found in 
previous research. Congruence and salient variable similarity coefficients were 
highly significant for U.I.19 and U.1.20, moderately for U.I.25, but uncertain 
(because of one atypical variable score) for U.1.30. 

The existing theoretical interpretation of these factors are therefore (except 
perhaps for U .1.30) supported, but are also given some new slants by new variables 
having significant loadings. Thus general steadiness as well as reality contact 
characterizes U.I. 25, and a dynamic character of "rejection" is seen in the 
slowness, and the uncooperativeness of the depression in somindence(acronym for, 
descriptively, "somnolent independence"), U.I.30. 

It is suggested that, with this demonstration of four distinct and independent 
factors in depression, psychiatry needs to find out, by clinical use of the measures, 
what diagnostic potency and predictive value could arise from such analysis into 
four components. 

INTRODUCTION 

In the last decade some ten unitary factors in objective personality tests have 
achieved a degree of reliable replication which justifies the hope that - with their 
broad span over human behavior - they may prove the basis for effective 
prediction and explanation in applied psychology. A recent survey (Cattell & 
Schuerger, 1978) shows that they indeed have such predictive power, especially 
clincally, and the present article deals with four that have been shown significantly 
to distinguish normal from depressive patients (Cattell, Price & Patrick, In press). 

The foundation of these source traits has hitherto been scattered in some 20 
articles and books (Hundleby, Pawlik & Cattell, 1965) showing by R-, dR and 
P-techniques that their patterns hold both structurally and in change. However, 
these studies have largely been on normal groups and it has seemed desirable, in 
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view of these four factors coming into use to analyze depression, to check that their 
loading, and therefore, scoring patterns on the subtests, hold up across a mixed 
normal a~d depressive population . . 

Before procee"ding it seems desirable to explain these four source traits by 
putting them into perspective against the presently known total personality 
dimensionality. In order to "hold" the identification of these traits, while 
appropriate interpretive titles are found, each has been given a universal index 
-"U.I." - number. The primary abilities run from U.1.1 through U.1.15 and the 
primary personality traits from U .1.16 onwards. U .I.24 was established quite early 
(Cattell & Scheier, 1961) by numerous criterion relations to be anxiety; U.1.18 was 
shown by Tatro (1960) to be the factor distinguishing manics from all other 
patients; U.1.23 has been shown to be highly discriminative of pathology (Cattell, 
Schmidt & Bjersted, 1972). It has been called by Eysenck (1970) the "neuroticism" 
factor, though Cattell and associates have called it Capacity to Mobilize-vs
Regression, because its associations with neuroticism are secondary to those with 
Regression. U.I.32 was quickly recognized (Hundleby, Pawlik & Cattell, 1965; 
Eysenck, 1970) as extraversion-vs-introversion; and Eysenck and Eysenck (1968) 
have interpreted U.1.25 as psychoticism. In addition special articles have been 
devoted to the interpretation of particular factor source traits, notably of asthenia, 
U.I.28, by Cattell (1964), or regression, U.I.23, Cattell and Rickels (1968), of 
exuberance·u .I.21 ( Cattell, 1957), and of ego assertiveness, U .1.16 (Meredith, 1967). 

The present research began, as indicated, with the discovery (Cattell, Price, and 
Patrick, 1981) that four source traits, measured objectively by the 0-A kit, were 
especially diagnostic of clinic~lly identified depression. They are U.1.19, 
Independence-vs-Subduedness; U .I.20, Evasiveness; U .I.25, Realism-vs-Tensidia; 
and U.I.30, Somindence (or Stolidness)-vs-Dissofrustarice. 

The first of these ( which happens to cover the perceptual "field independence" in 
Witkin's (1962) experiments) is conceived in theory as a temperamental factor with 
appreciable inheritance (Cattell, 1981). This source trait also shows a marked sex 
difference. When intelligence is held constant it is predictive of achievement in a 
number of "managerial" and analytical thinking areas. The second U.I.20, 
Evas~veness, which is higher in delinquents, again has appreciable inheritance, 
like a temperamental trait, and shows itself in an emotionality which loses touch 
with reality. The third U .1.25 has repeatedly been found significantly lower in 
psychotics than controls. In the positive direction it is a sober reality contact and in 
the negative an inner tension and rigidity determining high subjectivity of 
perception, which has been labelled Tensidia. The theory regarding the last, U .1.30, 
is that in the negative direction it is a tendency to handle frustration by disociating 
cognitively the systems in conflict .. As such it is hypothesized to be a component in 
or identical with the "bell indifference" (Janet) of the hysteric, and on the way to a 
split personality. The contingent label dissofrustance is intended to hold this 
hypothesis, and it is the opposite pole bringing an inability to get away from 
unhappy thoughts, that one would expect to produce depression. 
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THE PROCEDURES OF TESTING 
AND FACTOR ANALYSIS 

By the first research (Cattell, 1978) showing significant relations to pathological 
depression in the expected directions, we have added to the meaning of these 
factors, but it remains to add to that further meaning obtainable by looking at the 
subtests which load them most highly . This factoring is necessary also, as 
indicated above, for psychometric reasons; to determine the best scoring patterns 
when discriminating depressives from normals. 

Several studies exist, of course, showing these patterns ( else the conditions of 
existence of an identifiable pattern could not have been made) and these have been 
collected to 1964 by Hundleby,Pawlik& Cattell(1965). Any possible changes with a 
clinical sample would add to interpretation. 

The experimental data here consisted of measures on 30 distinct subtests in 
Table 1 and described in more detail elsewhere (Cattell, Price & Patrick, 1978; 
Cattell & Warburton, 1967; Cattell & Schuerger, 1978). They were chosen by 
principles described in the O-A Battery Kit (Cattell & Schuerger, 1978) so as to 
represent each factor by the best subtests, and evenly by 6 to 8 for each with no 
overlapping of factors in the subtests used. 

The administration of these tests to 61 subjects (30 controls and 31 diagnosed 
depressives) has been described elsewhere (Cattell, Price & Patrick, 1981) together 
with the evidence that the factors discriminate at the p < .05 top < ;01 level between 
the depressives and the normals. The constitution of the patient group is shown in 
Table 2. Their ages, in the mid thirties, and other particulars, are given in the article 
by Cattell, Price & Patrick (1981), which gives also data for the normals matched 
with them for age and social status. 

The factor analysis of the 31 x 31 Pearson Product Moment correlation matrix 
from the 61 x 31 score matrix took the following steps: 

1) Extraction of components and test for number of factors by the scree test. The 
scree indicated 11 factors. This was fully expected, as the subtests here 
involved have repeatedly been shown to have lesser loading on other common 
personality factors, but so scattered that they bring little bias (with six or 
more subtests) into the factor score. 

2) The communalities were iterated to fit exactly this number of factors. 
3) Rotation to simple structure was pursued first by automatic programs -

Procrustes and the Harris Kaiser - and then by Rotoplot (Cattell, 1978) to a 
maximum of 49.85%. Shortage of resources prevented our further pursuing 
this maximum, as shown in Fig. 1, to the usual indubitable plateau, and by 
the Sine-Kameoka tables (Cattell, 1978) this 49.85 does not reach beyond ap < 

.15 value for the eleven factors. But our objective was only to define the big 
four depression factors and on these alone the significances of simple 
structure would beyondp < .01 for U.I.19 and25,p < .05 for U.I.30, but only p < 

.10 for U.I.20. Either U.I.20 is going to tum out typically a factor of rather 
broad effect or we have not yet discovered for it the very best rotation. (Notice 
below, however, that its correlation with U.I.19 and the others is what has 
typically been found before (Cattell & Schuerger, 1978). 
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Table 1 

THE SUBTESTS USED IN MEASURING 
THE FOUR SOURCE TRAITS 

U.I.19 (Independence) 

Test Matrix 
Number Number 

T35b- MI120F 
T37- Ml206 
T6a- MI167c 
T422- MI1387 
T328 MI1387 
T242a- Ml689 
T114- MI151 

U.I.20 (Evasiveness) 

Test Matrix 
Number Number 

TlOb(l)- Ml34 
T9g(l) Ml65 
T9bj(l)-

(2) Ml38 
T9c Ml152b 
T9a Ml67a 
T22f'- Ml108 
T38a- Ml211a 
T16b- Mil00b 

U .I.25 (Realism) 

Test Matrix 
Number Number 

T9bk MI~ 
T43i Ml2408 
T31 MI144 
T224a Ml714 
T118a Ml249 
T49C MI120R 

Description of Variable 

High accuracy/speed in practical numerical calculation 
Many Gottschaldt figures found 
Good immediate memory on reading 
More orderliness as perceptual series 
More correct in searching task 
Greater accuracy of picture memory 
Higher index of carefulness 

Description of Variable 

Much insecurity of opinion 
Less logical consistency of attitude 

Higher ratio of consonant to dissonant recognition 
Much tendency to agrfte · 
High extremity of attitude response 
More asserted competence in unfamiliar tasks 
More reaction to common annoyances . 
More pessimistic insecurity.about dependability in life 

Description of Variable 

Good immediate me~ory 
Greater accuracy of digit span 
Absence of derision for sober statements of wisdom 
Less alliteration and rhyming in word association 
Better memory for proper nouns 
Higher accuracy/ speed in ideomotor task 

U.I.30 (Somindence or Stolidity) 

Test Matrix 
Number 

T4 
T20 
T127 
T137 
TIO 

Number 

MI1414 
Ml282 
Ml42 
Ml269 
Ml31 

Description of Variable 

Slower letter cancellation 
Fewer objects seen in unstructured drawings 
More body away suggestibility 
Slower leg circling 
Opinion Inventory 7: more fluctuation of attitudes 

NOTE: The directions of variables are those expected in the factors; not always those of the initial 
scoring as set out for the T's and Mi's in the Cattell and Warburton compendium (1967). 
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Table2 

SUBJECTS 
(PATHOLOGICAL SAMPLE) 

Diagnosis 

Neurotic depressives/ suicide gesture 
Neurotic depressive 
Manic/ depressive in depressed stage 
Depressive reaction 
Agitated/hysterical depression 
Schizo-affective type (depression) 

Figure 1 

HISTORY OF HYPERPLANE SEARCH 

Percent in 
:I: 10 
Hyperplane. 

50 

40 

30, 

20 

10 

1 2 3 4 

Successive Rotations to Simple Structure. 

5 

The Identification of the Factors as Source Traits 

N 

7 
15 
3 
2 
2 
1 

31 

6 

To complete the purely statistical examination off actor identification per sethe 
factor patterns (Table 5) for the four factors were compared with those found in the 
largest previous study (Cattell & Klein, 1975) using both the congruence coefficient, 
r c• and the salient variable similarity in:dex, s, with results as shown in Table 3. 
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Table3 

CHECK ON FACTOR IDENTITIES OF 0-A BA'ITERIES: 
BY r c INDICES 

1. By congruence coefficients r c 

Present Study 

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

Cattell U.I.19 .74 -.15 .38 -.26 
and U.I.20 -.04 .84 -.11 .19 

Klein U.I.25 .38 16 .42 -.18 . 
1975 U.I.30 -.08 -.04 -.15 .27 .43 gives p < .05 

2. By salient variable similarity, s 

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

Cattell U.I.19 .70 .10 .24 -.22 
and U.I.20 -.08 .80 -.10 .18 

Klein U.I.25 .35 .11 .29 .00 
1975 U.I.30 .00 .11 -.40 .13 .29 gives p < .05 

The conpuences of the first three factors are those with the Cattell & Klein (1975) study; but the last 
is with a mean from H undleby, Pawlik and Cattell (1965 ), used as the basis in Cotten and Sch uerger 
(1978). . 

U .1.19 Independence and U .1.20 Evasiveness match by the r c ands significance 
tables(Cattell, 1978) atthep < .001 level, butU.1.25 stands(in both re ands) atthep 
< .05 boundary, while the U .1.30 match is unsatisfactory. In such matching we have 
argued for the "diagonal test," i.e. even if the value of, say r c is barely significant, is 
the diagonal val~e the highest value in the matpx? As to U.I.30's poor match two 
facts nave to be taken into account: (1) that we have to take the "target" (criterion) 
matrix from a single study, a.nd that one which has a very different population 
15-18 year olds rather than patients, some Caucasian, some Oriental, in their 
middle thirties. (2) It was discovered, too late for rectification, that the speed of 
cancellation of e's test had been incorrectly scored by the third author. It was scored 
as the inverse of the number of errors and omissions, instead as the simple number 
done per minute. A wide experience in objective tests (Hundleby, Pawlik & Cattell, 
1965; Cattell & Warburton, 1967) shows that comparatively trivial differences in 
mode of scoring change the factor association. In this case cancellations loads only 
-.11 on U.1.30 whereas in the past it has been -.40 (Hundleby, Pawlik & Cattell, 
1965 ). This alone would account for the match falling below significance. The safest 
conclusion is that U.1.19 and U.1.20 patterns are very hardy across population 
changes, but that U .1.25 and U .1.30 are less so, and may change somewhat in 
pattern, either from age, difference of population or possibly from their form in 
depressives becoming different. However, even so, the differences on means 
(Cattell, Price & Patrick, 1981) show that, as so measured, the modified factor 
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patterns still differentiate depressives (in the hypothesized somindence and 
tensidia directions) at the p < .05 level. 

Finally, in the recognition of factor identities we may glance briefly at their 
intercorrelations here and in previous studies. As Table 3 shows the only 
significant ones are a negative of-.40 ofU.1.20 with U.1.19 and ofU.l.20with U.1.30 
(-.35). We have no previous data on the latter, but the Cattell and Schuerger survey 
(1978) centers on -.29 for the former. The fact that U.1.19 is low for the depressive 
and U .1.20 high, suggests that perhaps some higher order depression factor is 
responsible for this correlation. It is therefore noteworthy that the largest second 
order among O-A Factors in Cattell and Schuerger's (1978) survey is one called 
pathological disposition, TI, with the pattern U.1.19-, U.1.20+, U.1.25- and U.1.28+. 

Table4 

CORRELATIONS AMONG THE 
DEPRESSION PRIMARY CONTRIBUTORS 

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

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

1.0 
-.40 
.04 
.18 

1.0 
.OB 
-.35 

1.0 
.00 

CONLCUSIONS FOR PROGRESSIVE RECTIFICATION 
OF O-A BATTERIES 

1.0 

The factor patterns, at maximum simple structure, are shown in Table 5. 
It is clear that the basis for estimating factor U .1.19, independence as set out in 

the present O-A Kit and Handbook, covering the first seven subtests here, is 
excellent, and it is not surprising that it typically reaches (Cattell & Schuerger, 
1978, p. 53 and elsewhere) a concept validity of around .8. However, but for the risk 
of producing some spurious corelations of factors through common specifics, U.1.19 
could well incorporate greater accuracy of digit span (.69) (Ml.2408), and absence of 
derision for sober statements (.82) Ml.144 in its battery. Both, psychologically, fit 

· the independent, "infallible" character of U .1.19. 
U .1.20, Evasiveness, has one of its subtests falling down here from good loading 

performance elsewhere, namely, insecurity of opinion, i.e. shift with suggestion 
(Ml.134); but otherwise the excellent loadings (the .16 is on only one fraction of the 
total "tendency to agree' subtest) on so many subtests again confirm the pattern 
and promise a high validity, in fact probably better than previously reported, which 
might be due to a mixed depressive-normal population having a greater range on 
this factor. 

On U.1.25, Reality-contact-vs-Tensidia, the battery comes out less satisfactorily, 
with one of six subtests (absence of derision for sober statements of wisdom) with no 
significant loading whatever on the "sanity" end of this "psychoticism" (Eysenck 
& Eysenck, 1968) factor. Digit span is weak; but two new subtests of considerable 

87 



MULTIVARIATE EXPERIMENTAL CLINICAL RESEARCH 

Table5 

LOADINGS OF SUB-TEST VARIABLES ON 
THE FACTOR PATTERNS OF SOURCE TRAITS 

U.I. U.I. U.l. · U.I. 
Variable Description1 19 20 25 30 

Higher Accuracy /Speed in Practical 
Numerical Test 0.64 . -0.15 0.17 -0.38 

Gottschaldt Figures: Percentage Correct 0.43 -0.16 -0.01 0.25 
Better Immediate Memory on Reading 0.81 0.10 0.04 -0.36 
More Orderliness in Perceptual Series 0.29 -0.20 0.16 -0.29 
More Correct in Searching Task 0.67 0.13 0.01 0.01 
Greater Accuracy in Picture Mem~ry 0.38 -0.03 0.44 0.00 
Higher Index of Carefulness 0.66 -0.24 0.16 0.16 
More Insecurity of Opinion -0.04 0.03 -0.04 0.59 
Higher Ratio of Consonant to Dissonant 

Recognition 0.04 0.56 0.12 0.56 
More Competence in Unfamiliar Tasks 0.09 0.31 0.05 0.20 
More Tension Common Annoyances -0.35 0.49 0.22 0.07 
More Pessimistic Insecurity about 

Dependability in Life 0.03 0.92 -0.07 0.31 
More Tendency to Agree -0.31 0.16 -0.40 -0.59 
More Extremity of Response -0.07 0.62 0.02 0.04 
More Tendency to Agree 0.09 0.83 -0.04 0.20 
More Extremity of Response . 0.02 0.85 0.00 0.53 
More Tendency to Agree -0.01 0.73 0.04 0.17 
More Extremity of Response -0.05 0.81 -0.02 -0.02 
More Tendency to Agree -0.02 0.64 -0.25 -0.21 
More Extremity of Response 0.12 0.82 0.00 -0.14 
Better Immediate Memory 0.52 -0.15 0.45 0.01 
Greater Accuracy Digit Span 0.69 0.23 0.15 0.02 
Absence of Derision for Sober Statements of 

Wisdom 0.82 -0.04 0.03 -0.04 
More Alliteration and Rhyming 0.12 -0.04 -0.83 -0.05 
Better Memory for Proper Nouns 0.02 -0.03 0.28 -0.08 
Higher Accuracy /Speed in Ideomotor Task -0.02 0.17 0.34 0.05 
Greater Speed of Letter Cancellation 0.06 0.02 0.02 -0.11 
More Unstructured Drawings seen 0.32 -0.08 -0.05 -0.33 
Faster leg circling -0.07 0.11 -0.01 -0.29 
Less body sway suggestibiity 0.23 -0.35 0.46 -0.58 
More fluctuation of attitudes -0.24 -0.05 -0.48 0.23 

1The test and master index numbers for identification in Cattell and Warburton (1967) and 
Hundleby, Pawlik & Cattell (1965) are given in Table 1. 

The full matrices - unrotated 11 factor, transformation, and rotated factor pattern may be obtained 
from Patricia Price, Psychology Department, University of Hawaii. 
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promise are picked up: "less body sway suggestib.ility" (MI.43) and "less fluctuation 
of attitudes" (MI.31), with loading respectively of .46 and .48 (after reversal). 
Distinctly similar tests have appeared in U.I. 25 before (Hundleby, Pawlik & 
Cattell, 1965). The adoption of these in progressive enhancement ofU.I.25 concept 
validity would be practicable, since they balance in loadings on U .I.30, and greater 
accuracy in picture memory (MI.689), could also be used for this factor. The 
cumulative impact of these on interpretation, and especially the high loading (.83) 
on freedom from "psychotic skipping" (alliteration and rhyming) is to confirm the 
original "reality contact" or "realism" theory, and to add to it properties of general 
steadiness and accuracy. 

Regarding U.I.30 - the theoretical target of which was less defined (not in 
Cattell & Klein 1975) - the identity and goodness of estimation are not so much 
amiss as straight statistical indices above have suggested, if we remember that the 
cancellation subtest is not what it was supposed to be. Otherwise "greater 
fluctuation of attitudes" (instead of less) is the only real disturber of congruence. 
Even so, research on a "repair job" is definitely indicated to clear up some 
uncertainties, which extends thus even to some directions of scoring. Furthermore, 
some promising tests appear, calling for a check, that have not been recorded in 
U.I.30 before. These are MI.34, more insecurity of opinion (.59), MI.38, Higher ratio 
of consonant to dissonant recognition ( or recall) (.56), and MI.152(b), Less tendency 
to agree. Greater extremity of viewpoint, MI.167(a) was found in U.I.30 before by 
Hundleby, Pawlik and Cattell, (1965). The three last, at least, project into the 
somindence concept (which correlates with depression) an "obstinate" quality to 
the stolidity. The high U.I.30 individual, though perhaps internally insecure and 
fluctuant has a general slowness which may be "sulking" and uncooperativeness. 
This component in depression suggests a morose rejection. There are several 
behavioral subtests that could be tried in future research to test this theory of 
somindence, perhaps shifting the meaning and the name from mere "somnolent 
independent" so far descriptively employed, to a conception with dynamic insights. 

Thus the outcome in terms of conceptual advance has been: (1) to confirm the 
independence and reality of these four factor patterns, (2) to show that t~ree have 
good matches across very different populations, and (3) to offer new slants on 
meanings, from which testable inferences can be made. Meanwhile, on the applied 
side the high loadings of U.I.19 and U.I.20 in the 0-A battery show that validity 
holds despite appreciable population differences, while the findings on U.I.25 and 
30 indicate that the former is essentially a good battery, but that U.I.30 could 
benefit from progressive rectification to raise its concept validity. Their inde
pendence being checked here, we have elsewhere (Patrick, Cattell, Price & 
Campbell, 1981) used this advantage to calculate a-discriminant function of the 
four scores giving a maximum separation of the depressive and normal groups. 

The clinician will note that the independence of these factors confirms the 
conclusion elsewhere (Cattell, Price & Patrick, 1981) that clinical depression is 
multiply determined and that psychiatrists would do well to find, by relating these 
four scores to etiologies, prognoses, and other aspects of case histories, what 
different causation each of these factors implies. 
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SIX CHILD REARING DIMENSIONS 
COMMON TO BOTH FATHERS AND MOTHERS 

Keith Barton 
University of California, Davis 

ABSTRACT 

Evidence is presented to show that six child rearing dimensions are common to 
both fathers and mothers. To do this the Child Rearing Practices Questionnaires 
(CRPQ) was factored separately for fathers (n = 169) and mq_thers (224), and the 
factor structures compared. A rationale for the labels ·of these factors is given. The 
factors are (1) Punishment versus Reason; (2) Promotion of Dependence
Independence; (3) Rules and Regulations; (4) Spouse Involvement; (5) High Use of 
Rewrds (6) Preference for Younger Children. The final stages of development of the 
CRPQ are briefly described. 

INTRODUCTION 

Early History and Origins of the 
Child Rearing Practices Questionnaire 

Researchers in the area of child rearing practices have struggled for decades to 
develop reliable and valid instruments that measure child caretaker behavior. 
Thus in the 1940's we find the Fels Parent Behavior Rating Scale being used 
extensively even though factor analyses suggested that this instrument essentially 
only covered two dimensions of child rearing (Baldwin, et. al. 1945, 1949; Roff, 
1979). Shaefel et. al. (1958, 1959) developed a parental attitude research instrument 
(P ARI) which also was based on a two-factor model. In addition to only tapping two 
dimensions the P ARI has also been criticized for its poor predictive power and 
acquiescent response set bias (Becker & Drug, 1965). 

In sharp contract to these two dimensional approaches to the measurement of 
child rearing Sears, Maccoby, and Levin (1957) made available their data which 
were based on scores of variables in the child rearing sphere. Milton (1958), using 
factor analytic techniques, extracted seven factors from the Sears et. al. data. 
Minturn et. al. (1964) using some of the same variables as Milton also found that a 
seven factor solution best fitted his data. Since Minturn did not request any 
congruence data concerning his seven factors with Miltons' seven, Dielman et. al. 
(1971) adapted the original Sears instrument and attepted to check its structure 
wiht those found by Milton and Minturn. In a further study Dielman et. al. (1972) 
performed a cross validation check on the structure and compared the cross 
validated factors with those of Milton and Minturn. The instrument that survived 
these cross validation checks was named by Dielman the Child Rearing Practices 
Questionnaire (CRPQ). 

91 



MULTIVARIATE EXPERIMENTAL CLINICAL RESEARCH 

Data base for the 
final version of the CRPQ 

Because of its substantial research history and demonstrated cross validation 
success, the CRPQ was selected as the instrument of choice to measure child 
rearing practices in a wide variety of studies in the early 1970' s. During this period 
the CRPQ factors were shown to be related to such variables as school achievement, 
child personality, motivational factors, family attitudes, cognitive style and sex 
role preferen~es (e.g., Barton, Dielman, & Cattell, 1977; Dielman, Barton, & Cattell, 
1973; Edgerton, 1976). A result of many of these studies being carried out by 
Dielman and his associates was that a large amount of data on the CRPQ items was 
collected in one place. It was this data "bank" that served as the basis for the final 
factor analysis, which in tum formed a basis for selecting items for the final form of 
theCRPQ. 

METHOD 

Subjects 

The total number of mothers who provided CRPQ data was 224 and the.number 
of fathers was 169. These people were the mothers or fathers of children tested 
during a series of studies in the early '70s. The total num her of children was 311 (169 
sixth graders and 142 seventh graders) and since all mothers and fathers were 
invited to participate it can be seen that about two thirds of mothers did so just over 
half of the fathers. All the children came from a large junior high school in a rural 
town in Illinois. Socioeconomic status ranged from :upper middle class to lower 
class in about equal proportions. 

Procedure 

Separate factor analyses for mothers andd fathers were conducted on the CRPQ 
items. A Scree test and the Kaiser-Guttman uni~y rule suggested a 15 factor solution 
for Hie mothers and an eleven factor solution for the fathers. Oblique solutions 
(PROMAX) indicated relatively low intercorrelations among the factors and thus 
to save space these correlations will not be reported in detail. The factors were 
tentatively labelled and used as variables · in several analyses (e.g., Barton, 
Dielman, & Cattell, 1974). Brief descriptions of the factors can be found in such 
articles as the one just mentioned. The titles of the factors are as follows: 

Mother Factors 

1. High punishment - low reason. 
2. Low use of rewards and praise. 
3. High behavioral control. 
4. High warmth - free expression of 

of aggression. 
5. Demonstrative affection. 
6. Inadequate behavioral control. 
7. Promotion of dependence. 
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Father Factors 

1. Early authoritative discipline. 
2. High use of reward and praise. 
3. Promotion of independence. 
4. Preference for older children. 
5. High use of reason. 
6. High use of physical punishment. 
7. Spouse involvement. 
8. High behavioral control 

(Authoritarian). 
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8. Rules and regulations. 
9. Spouse involvement. 

10. Low family adjustment. 
11. Inadequate role adjustment. 
12. Mother's lack of self-confidence. 
13. Preference for older children . . 
14. Strict discipline. 
15. Early authoritative discipline. 

9. Demonstrative affection. 
10. Rules and Regulations. 
11. Encouragement of academic 

success. 

The next question was to examine the factor structure of the mother and £aether 
data in an attempt to either a) arrive at a reduced number of factors common to both 
mother and father analyses, which have been found to be useful in previous studies 
(e.g. in predicting school achievement, personality dimensions, etc.); b) construct 
separate questionnaires for mothers and fathers; 3) arrive at some combination of 
a) and b). 

RESULTS AND CONCLUSIONS 

Perhaps one of the best methods to estimate the degree of equivalence or 
similarity of two factors structures is to calculate congruence coefficients. The size 
of these congruence coefficients is a direct function of the degree to which two 
factors load the same items i.e., ~e equivalent factors and measure the same 
dimension. However, in the case of the CRPQ, when we compare the mother and 
father data, although indeed ( or at least the case will be made later) both mothers 
and fathers score highly on several item~ on any given factor, in addition both tend 
to load "extra" items. These extra items are similar in content to the items which 
load highly for both fathers and mothers. Because of this mixture of common and 
unique items, it was felt more appropriate to identify common factors for fathers 
and mothers on the basis of the qualitative nature of the items rather than rely on a 
more quantitative congruence coefficient approach. 

Six factors were found common to both the mother and father data. Table 1 is 
presented as evidence that a) the labels of these six factors do indeed reflect 
the nature of the item content and b) these six factors are common to both father 
and mother data. 

Factor (1) was labelled "punishment versus reason" since the items with high 
loadings concerned themselves with the differential merits and effects of punish
ment or reason in controlling child behavior. Thus a parent receiving a high score 
on this factor tended to believe that physical punishment works much better than 
reasoning with children. A parent receiving a low score tended to believe that 
reason was preferable to punishment. 

Factor (2) loads items that all seem to involve the degree to which parents should 
or should not encourage the child to "stand on his/ her own feet." This factor has 
been labelled "promotion of dependence-independence" since this term has ~een 
used by other researchers in the past, however "autonomy-control" would also be 
acceptable. A high score indicates a parent who encourages a chid to be around the 
parent and intervenes in many child affairs. A low score indicates more freedom or 
autonomy on the part of the parent. 
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Factor (3), "Rules and regulations" loads on items that all reflect the degree to 
which parents have a set of rules for child behaviors such as play, table manners, 
fighting, arguing, obedience, etc. A high score indicates that the parents have a 
range of rules and regulations for acceptable child behavior whereas a low score 
suggests a lack o'f such a structure. 

Factor ( 4), "Spouse involvement" was labelled such because all items concern 
themselves with the relative involvement of the mother versus the father in a whole 
variety of roles e.g., rule maker, discipli~er, etc. A high score indicates that the 
father is more involved that the mother, a low score tqat the mother is most 
involved. 

Factor-(5), "High use ofrewards" is so labelled because the high loading items 
reflect the degree to which parents use rewards to change and reinforce child 
behaviors. A high scoring parentgives many rewards for desired child behaviors 
whereas a low score indicates that few or no rewards are used. 

Factor (6), has been labelled "preference for younger children" but in addition 
to items concerning preferred age of children this factor also loads items which 
involve reasons for these preferences. Thus a high scoring parent not only prefers 
younger children but tends to do so because "they are fun to cuddle and take care 
of." The low scoring parents, as well as preferring older children does so beca~se the 
young child is "too much trouble" and the older child more "grown up." To 
maximize objectivity the label does not contain this affective component but it 
should be remembered when any interpretations are made of findings involving 
this factpr. . 

On the basis .of the data in table 1, a final version of the CRPQ was constructed 
with ten items per factor. The motivational distortion items from the 16 PF were 
also included and thus the final instrument contains eighty items and takes less 
than 30 minutes to complete. The CRPQ is now available in published form and 
standardization data is being collected (Dielman & Barton, 1981). 

Table 1 
, I 

EVIDENCE TO SUPPORT FACTOR LABELS 
AND CONSISTENCY 

OVER MOTHER AND FATHER DATA*:t: 

FACTOR (1). Label: Punishment versus Reason 

Item Content Factor Loadings 

Mother's analysis Father's analysis 

Always use reason with child 
Child usually understands 'reason' 
Always works to use reason 
Strict punishment for fighting just to 
fight 
Very effective to punish child by taking 
privileges 
Strong physical punishment if child 
shouted 
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.43 

.24 

.56 

.25 

.51 

.56 

.51 

.58 

.21 

.25 

.36 
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Child's behavior requires daily spanking 
Child requires physical punishment 
often 

.78 

.74 

.79 

.84 

FACTOR (2). Label: Promotion of Dependence-Independence 

Item Content Factor Loadings 

Mother's analysis Father's analysis 

Normal for child to "hand on" and 
follow mother around 
Child should always fight back 
Let child settle own fights 
Child is too independent 
Always went to child when cried 
Parents should stop fights only if 
physical danger 

FACTOR (3). Label: Rules and Regulations 

Item Content 

No rules concerning marking on walls, 
furniture, etc. 
Children can be noisy almost anytime 
Child doesn't listen when told to stop 
Don't expect child to obey commands 
Child talks back 
"Sassing" permitted from child 
No steps taken if child strikes parent or 
shouted 
Do not allow child to play in house 
Good table manners expected, no praise 

FACTOR (4). Label: Spouse Involvement 

Item Content 

Father is person who should always 
punish 
Father should decide children's rules 
Father does all the disciplining 
Father is best in deciding child's rules 
Father decides rules concerning children 
Spouse thinks afection to children is 
important 
Husband takes no part in family life 
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.23 

.36 .32 

.29 .37 

.33 · 

.49 

.47 

Factor Loadings 

Mother's analysis Father's analysis 

.44 

.24 

.41 

.25 

.47 

.52 

.31 

Factor Loadings 

.33 

.42 

.41 

.28 

.54 . 

.26 

Mother's analysis Father's analysis 

.34 

.62 

.68 · 

.49 

.83 

.23 

.42 

.43 

.58 

.54 

.44 

.69 



MULTIVARIATE EXPERIMENT AL CLINICAL RESEARCH 

Table 1 - continued 

EVIDENCE TO SUPPORT FACTOR LABELS 
AND CONSISTENCY 

OVER MOTHER AND FATHER DATA*+ 

FACTOR (5). Label: High Use of Rewards 

Item Content Factor Loadings 

Mother's analysis Father's analysis 

Child is always praised for doing what 
he is told .41 .39 
Child is always praised for behaving 
nicely in play .51 .62 
Child receives a reward for good 
behavior regularly .81 .66 
Great value in giving rewards for good 
behavior .73 .70 
Regular system of rew~rds, candy, etc. .54 
Good behavior at the table always 
praised .52 .45 
Giving rewards spoils the child .73 

/ 

FACTOR (6). Label: Preference for Younger Children 

Item Content Factor Loadings 

Mother's analysis Father's analysis 

Likes age 6-8 best in chlidren 
Likes older age because child is more 
'grown up' 
Like ag~ 6-8 least. , 
Dislike younger age because too much 
trouble 
Likes age less than 2 years best 
Kids less than 2 are fun to· cuddle and 
take care of 

*Signs ( + or -) of factor loading omitted for clarity. 

.24 

.55 

+Missing values indicate that this item had a higher loading on another factor. 
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ABSTRACT 

This study investigated the interaction oflocus of control with three behavioral 
procedures in modifying disruptive social behaviors of "emotionally disturbed" 
boys. A two way MANOV A was employed to analyze the data and no interaction 
was found. Contingency contracting was shown to be more effective than either 
self-regulation or teacher regulation combined with self-regulation with respect to 
two of three dependent variables. 

INTRODUCTION 

Recent years have witnessed the effective application of operant conditioning 
procedures to a wide variety of classroom behaviors (Alloyn & Roberts, 1974; 
Birnbrauer, et. al., 1965; Broden, et. al., 1970; Hewett, et. al., 1969; Kuypers, et. al., 
1968; O'Leary& Becker, 1967; O'Leary, et. al., 1969). Despite the apparent success of 
such procedures, the operant conditioning paradigm has not been able to 
comprehensively explain nor adequately predict their variable effectiveness 
(Bellack, 1972). This has forced researchers to look beyond the operant paradigm 
toward mediational variables (Bandura, 1969, 1971; Bellack, 1972, 1975; Kanfer, 
1971; Mahoney, 1974). 

Research reveals locus of control to be a relevant mediational variable (Lefcourt, 
1966; Phares, 1976). Locus of controlis a construct formulated by Rotter(1954, 1966) 
describing the degree to which an individual expects reinforcement to be contingent 
upon his own behavior. "Internals" view positive and/ or negative events as a 
consequence of their own behaviors, capacities, or attributes while "externals" 
perceive such events as being unrelated to their own behaviors and thereby beyond 
personal control. 

Investigations of the interaction of locus of control with self and teacher or 
experimenter regulated operant conditioning procedures have demonstrated that 
"internals" and "externals" differ in their preference for and responsivity to these 
procedures. "Externals" tend to respond better to teacher or experimenter regulated 
procedures while "internals" appear more capable of using self-regulation. (Baron 
& Ganz, 1972; Bellack, 1972, 1975; Bellack & Tillman, 1974; Heaton & Duerfeldt, 
1973). All of these studies have been conducted within "experimental" settings 
which limits their generalizability and external validity. Applied or "naturalistic" 
research is needed. Furthermore, the investigation of the interaction of locus of 
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contr<;>l with contingency contracting is a logical extension of existing research. 
Indirect evidence (Siggers, 1976) suggests that this might be a fruitful undertaking. 

The present study jnvestigated the interaction of locus of control with self
regulated operant procedures, teacher regulated operant procedures, and con
tracting in a natural setting. The following-research question was asked about a 
group of" emotionally disturbed" boys. 

How do self-regulation, teacher regulation combined with self-regulation, and a 
no treatment condition compare in terms of their ability to modify selected socially 
disruptive behaviors as a function oflocus of control? In addition, in regard to locus 
of control, to what extent is it associated with· measures of disruptive social 
behavior by and after treatment? 

METHOD 

Subjects and Setting 

The subjects for this study were 36 male stuq.ents selected randomly from a total 
of 52 males from the Chester County special classes for "emotionally disturbed" 
children. Classes were located at the Chester County Child Development Center in 
Coatesville, Pennsylvania. The ages of these subjects ranged from 8 years O months 
to 12 years 1 month with a mean age of9 years 7 months. All possessed low average 
to average intellectual ability. WISC-R full scale I Q's ranged from 83 to 105 with a 
mean of 90. Fifteen of the youngs~rs were Black while the remaining 21 were 
Caucasian. ~ 

/ 

Design 

. The experimental design was a4 x 3, randomized block, post-test only, control 
group design with four treatment groups and three levels of locus of control 

The locus of control factor was based upon scores on the Nowicki-Strickland 
Locus of Control Scale (Nowicki & Strickland, 1973). Scores were ranked and 
divided into high, medium and low thirds. Subjects were blocked by locus of control 
scores and randomly assigned to treatments. 

Tables 1 and 2' provide detailed descriptive i~formation on the composition of 
the four treatment groups and the three locus of control groups. · 

A post-test only control group design was used to eliminate the potential 
interaction of pretesting with treatment. There was a strong possibility that 
pretesting could have "sensitized" subjects, teacher aides, and teachers. In 
addition, a pre-post test design was avoided due to the unreliability of change scores 
and the problems inherent in their analysis. (Cronbach and Furby, 1970). 

Treatments 

Behavioral treatments were aimed at modifying three socially disruptive 
behaviors; talking out, hitting, and out of seat. Treatments were implemented for 30 
minutes a day throughput a 10 day period. Subjects could earn a maximum of 6 
minutes of free time to engage in activities within a designated free time area. The 
activities were mutually agree upon by subjects and teachers. 
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Table 1 

DESCRIPTIVE CHARACTERISTICS OF SUBJECTS 
IN THE FOUR TREATMENT GROUPS 

Agea IQ 

Group n M Range M SD Raceh 

External-regulation/ 9 9-2 8-0 86.78 4.05 4B 
self-regulation to 5C 

12-0 

Contract 9 10-1 8-6 88.89 5.59 4B 
to 5C 

11-8 

Self-regulation 9 9-1 8-0 91.44 6.78 3B 
to 6C 

11-8 

No treatment 9 10-2 8-1 92.66 5.58 4B 
to 5C 

12-1 

a Age is presented in years and months. 

bB = Black, C =Caucasian.The numbers represent actual numbers of subjects. 

Table2 

DESCRIPTIVE CHARACTERISTICS OF SUBJECTS 
IN THE THREE LOCUS OF CONTROL GROUPS 

Nowicki-
Strickland 
IE Scores Agea IQ 

Group n M SD M Range M SD Raceh 

High IE 12 21.58 1.85 10-2 8-0 89.17 4.37 5B 
to 7C 

12-1 

Medium IE 12 18.08 1.79 9-9 8-0 91.33 6.11 5B 
to 7C 

12-0 

Low IE 12 13.92 1.50 9-9 8-1 89.33 7.02 5B 
to 7C 

12-0 

aAge is presented in years and months. 

bB = Black, C =Caucasian.The numbers represent actual numbers of subjects. 
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Treatments included: 

Self-Regulation Condition. Subjects assigned to this treatment were 
exposed to a self-regulation procedure devised by Glynn, Thomas and Shee 
(1973). This procedure involved: self-assessment, self~recording, partial self
determinathm of reinforcement (teacher and students conferred on rein
forcements) and self-administration ofreinforcement. Each child assigned to 
this condition received a mimeographed sheet bearing his name with six 

· squares numbered from one to six. The three disruptive behaviors were listed 
on the blackboard and the teacher instrv.cted the subjects to place a check in 
the appropriate square only if they did not engage in any of the behaviors 
during an allotted time interval. Subjects were told to reward themselves with 
one minute of free time for each check. During free time subjects were 
permitted to play with mtltually agreed upon reinforcers at a free time table. 

Teacher Regulation Followed by Self-regulation Condition. Initially, this 
involved teacher assessment of subject behavior, teacher recording of subject 
behavior, teacher and student determination of reinforcement and teacher 
administration of reinforcement a la Glynn, Thomas and Shee (1973). The 
three disruptive behaviors were listed on the board and subjects could earn up 
to six minutes of free time at the free time table for non-participation in the 
listed behaviors. After fiv,e days of teacher regulation, the teacher asked the 
subjects to self-regulate for an additional five days in the manner described 
above . 
./ Conti_ngency Contract Condition. Contracts were constructed following 
guidelines described by Tharp and Wetzel (1968} and Rimm and Masters 

· (1974). Each subject r.eceive_d a sheet of paper listing the three disruptive 
social behaviors followed by a paragraph specifying the terms of the contract. 
The paragraph read: 

I understand that if I did not disobey any of the above rules 
. throughout this class P.eriod I will receive 6 minutes of free time 
at the end of the class. During this free1tiine I understand that I 
will be permitted to play with the following things or do the 
following activities within the free time area: .... 

Reinforcers were determined for each subject separately. At the beginning of 
the first treatment session the teacher had the child repeat back the terms of 
the contract to insure understanding. Subjects were required to sign contracts 
at the beginning of each treatment session. 

No Treatment Condition. Subjects in this condition were not exposed to 
any type of formal behavior management procedures. The teacher simply 
observed and recorded behaviors while teaching the academic lesson. 

Two of four female teachers of "emotionally disturbed" children at the Child 
Development Center were randomly selected to conduct the treatments. All four 
teachers had participated in inservice programs run by the experimenter covering 
the implementation of the foregoing treatments. 
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Each teacher was randomly assigned to conduct two of the four treatments. 
Teacher A implemented the self-regulation and teacher regulation/ self-regulation 
conditions. Teacher B implemented the contingency contracting and no treatment 
conditions. 

The teachers had very similar backgrounds. Teacher A was 32 years old, 
Caucasian and had 6 years experience teaching "emotionally disturbed" children. 
Teacher B was 26 years old, Caucasian and had 4 years experience teaching 
"emotionally disturbed" children. The educational backgrounds of both teachers 
included a baccalaureate degree with Pennsylvania state certification to teach 
"emotionally disturbed" child_ren. 

Teachers simultaneously implemented treatments and taught an academic 
lesson. The academic lessons taught during the course of the study were selected 
from A Concept Understanding Program by Blum, Kavaloski, Irwin, Sanderson, 
and Schippits (1974). Teachers A and B were asked not to discuss the research 
amongst themselves or with other teachers. Moreover, teacher A did not know (to 
the experimenters' knowledge) what teacher B was doing and vice versa. 

Dependent Variables: 

There were three dependent variables: 

1. The cumulative number of time intervals in which talking out, out of seat and 
hitting occurred throughout treatments served as one dependent variable. These 
disruptive behaviors were observed and recorded by teachers A and Busing a 
variable interval time sampling technique devised by Kubany and Sloggett (1973). 
lnterobserver agreement between the experimenter and teacher A ranged from 83% 
to 92%. For teacher B it ranged from 83% to 89%. Using the statistic kappa (Fleiss, 
1971), percentages were corrected for chance agreements. The overall average 
kappas for the observation periods, indicating agreement between the experimenter 
and teacher A (K = .81)_ and the experimenter and teacher B (K = .83), were 
significant at the .001 level. 

2. The score on the social aggression portion of the Devereux Child Behavior 
Rating Scale (DCB) served as a second dependent variable. 

( 

3. The score on the proneness to emotional upset portion of the DCB was a third 
variable. 

Teacher aides present with teachers A and B during the implementation of 
treatments were asked to compl~te the entire DCB for all subjects at the conclusion 
of treatments. Aides were trained in the use of the DCB several months prior to the 
implementation of treatments. At the time of training the estimate ofreliability of 
the mean ratings of the two aides and the experimenter on the social aggression 
measure was .93, and on the' proneness to emotional upset measure was .98. The 
aides were not informed either when they were trained in the use of the DCB or 
during the course of the treatments that they would be required to complete DCB's 
on subjects at the conclusion of treatment. 
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RESULTS 

A two-way multivariate analysis of variance (MANOV A) was employed to 
analyze the data. A significant multivariate treatment effect, F(9,18) = ~.28,p < .003, 
was obtained. The mean Wmulti2 statistic (Sachideva, 1973) was calculated to 
determine the magnitude of this effect. This statistic estimated that approximately 
63% of the variance could be accounted for by the effect of treatment. 

Univariate analyses of variance (ANOVA's) were performed on each of the 
three dependent variables to determine which were contributing to the significant 
multivariate treatment effect. The significijnt overall difference among treatment 
conditions was not consistent across the three dependent variables. Univariate 
treatment effects were significant for both the disruptive intervals measure, F (3,24) 
= 4.81, p < .009, and the proneness to emotional upset measure, F (3,24) = 6.34, p < 

.003. However, there was no si~ificant effect for treatments found on the social 
aggression measure. 

Multivariate and univariate analyses revealed no significant interaction effects 
between level of locus of control and type of behavioral treatment. Two additional 
analyses were conducted to further investigate the ef~ect of locus of control. 
Correlations between Nowicki-Strickland Scale scores and each of the three 
dependent variables across treatments were· calculated (N = 36). None of these 
correlations . were significant at p < .05 nor did they approach significance. The 
Pearson Product-Moment correlation coefficients be.tween the locus of control 
scores and the disruptive intervals, pronenes~ to emotional upset and social 
aggression measures were r = -.095, r = .007, and r = -.13 respectively. In addition, 
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post hoc analyses using solely the "high" and "low" locus of control groups were 
conducted on each of the three dependent variables. The results for the disruptive 
intervals measure, the proneness to emotional upset measure and the social 
aggression measure were t (22) = 1.53, t (22) = .167, t (22) = 1.25 respectively.None of 
these were significant for a two-tailed test at p < .05. Since multivariate, uhivariate, 
correlational and post hoc analyses revealed no significant effects, the locus of 
control factor was dropped from subsequent analyses. 

Th,e significant differences among the four treatment means on both the 
disruptive intervals and proneness to emotional upset measures were further 
investigated using the Newman-Keul's procedure. The mean number of disruptive 
intervals for a subject in the contingency contr9:cting condition (M = 1.22) was 
significantly less than the mean number of disruptive intervals for a subject in the 
teacher regulation/ self-regulation (M = 10.22) self regulation (M = 16.33) and no 
treatment (M = 17.78) conditions. The teacher regulation/self-regulation, self
regulation, and no treatment conditions were not found to differ significantly from 
each other. The mean proneness to emotional upset factor scores in the contract (M 
= 8.44), teacher regulation/self-regulation (M = 8.89), and self-regulation (M = 9.22) 
conditions were significantly less than the mean Score for the no treatment (M = 
15.67) condition. The mean scores of the three behavioral treatments did not differ 
significantly from each other. 
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DISCUSSION 

Perhaps the single most important finding of the present investigation was the 
differential effects of treatments. Contingency contracting was a more effective 
method than either self-regulation or teacher regulation combined with self
regulation on two of the three dependent variables. Caution, · however, in 
interpreting this outcome is in order. Although care was taken to minimize teacher 
differences, teacher and treatment effects were confounded by nesting treatments 
within teachers. Before contingency contracting should be routinely recommended 
as a treatment of choice to reduce socially disruptive behaviors of "emotionally 
disturbed" boys within a special class setting, a replication of the present study is 
strongly suggested using a design that completely crosses teachers with treatments. 

A second important finding was the absence of an interaction between locus of 
control and type of behavioral treatment. The effects of self-regulation, teacher 
regulation combined with self-regulation, contingency contracting, and no 
treatment were the same for subjects scoring high, midrange, or low on the 
Nowicki-Strickland Locus of Control Scale. These results contradict results 
presented by Baron and Ganz (1972), Heaton and Duerfeldt (1973), Bellack (1972, 
1975) and Bellack and Tillman (1974). All of these investigators found locus of 
control to interact with type of behavioral treatment in the following manner: 
"internals" or subjects scoring low(when scored in an external direction) on a locus 
of control scale were found to perform best under self-regulation while "externals" 
or subjects scoring high tended to perform best under teacher or experimenter 
regulation. 

Two plausible explanations for such contradictory findings are the small 
sample size employed in the present study and the lack of comparability of the 
present study with previous studies. Specifically, a larger sample size would have 
increased statistical power and in turn increased the sensitivity of the study to 
detect an interaction effect. Regarding previous studies, all employed "normal" 
subjects, were conducted within experimental settings and did not use measures of 
disruptive social behavior. 

Given the small sample size and lack of comparability, findings from the 
present investigation still lead one to seriously question the generalizability of 
previous findings to C<abnormal" populations in natural settings and to different 
classes of behavior, particularly disruptive social behavior. Bellack's(1975) view of 
external control as a "deficit in self-regulation" is also called into question. In the 
present study, subjects scoring high in the xternal direction on the Nowicki
Strickland Scale were no more deficient or efficient in applying self-regulation 
procedures than were those with midrange or low scores. 

Although present findings do not demonstrate the predictive power of the locus 
of control construct, neither do they negate it. According to Rotter's social learning 
theory (1954, 1966, 1975) the relative importance of locus of control is a function of 
the subject's experience within a particular situation. Specifically, the predictive 
power of locus of control increases as the ambiguity or novelty of a situa~ion 
increases, and decreases as the familiarity of a situation increases. Since subjects 
in the present investigation were in a familiar setting it could be argued that this 
accounted for the lack of interaction between locus of control and tre~tments. Yet in 
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a practical sense, using this same argument, locus of control becomes a useless 
construct when one is concerned with changing behavior in a familiar setting. It is 
quite possible that t_he novelty of_the experimental settings of previous studies 
accounts in part for their finding an interaction. Whatever the explanation, "the 
bottom line" of the present findings is that knowledge oflocus of control scores did 
not reveal anything about how "emotionally disturbed" boys would respond to 
self-regulation, teacher regulation combined with self-regulation, and contingency 
contracting in a special class setting. 

Recommendations for Further Research 

Several lines for future research are proposed. Since the present study employed 
a rather restricted population ("emotionally disturbed" male children age 8 to 12) 
replication using a broader antMarger sample of subjects would appear beneficial. 
This sample should include both male and female youngsters labeled" emotionally 
disturbed" between the ages of six and eighteen, attending special classes within 
the school district as well as special centers. Additionally, an effort should be made 
to include youngsters from various locations and diverse socioeconomic and racial 
backgrounds. Furthermore, both male and female teachers should be employed as 
implementers of treatments, the duration of treatment should be extended and as 
mentioned previously teachers should be completely crossed with treatments. The 
teacher regulation phase of the teacher regulation/ self-regulation condition should 
be implemented until subjects have reached a criterion of appropriate behavior 
before shifting to self-regulation (i.e., 90% appr~priate). Also academic as well as 
sociafbehaviors might be modified and utilized as dependent measures. 

Another line ofresearch could involve investigating variations and components 
of the contingency contracting procedure. For example, three types of contingency 
contracting procedures might be compared. One type would involve just positive 
consequences, another solely aversive consequences and the third both aversive 
and positive consequences a la Siggers (1976). A second study might involve 
comparing contracting requiring complete non-performance of contracted 
behaviors versus contracts based on a DRL schedule. DRL stands for differential 
reinforcement of lower rates of responding. A contract based on a DRL schedule 
would specify progressively lower daily frequencies of a target behavior. Subjects 
would be reinforced if the expected lower frequency were achieved. On the other 
hand, a complete non-performance contract requires zero occurance of the target 
behavior if the subject is to be rewarded. Combinations of non-performance and 
DRL contracts with aversive and positive consequences and different classes of 
target behaviors (i.e., academic and social) should be investigated. 

Finally, an avenue ofresearch could involve the investigation of the interaction 
of any number of organismic variables with different types ofbehaviral treatments. 
Behaviorists tend to avoid looking at such variables while personologists shun 
behavioral treatments. 
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MODEL FOR SECURITY SCREENING IN THE 
NUCLEAR POWER PLANT ENVIRONMENT 

Samuel E. Krug 
Institute for Personality and Ability Testing 

Champaign, Illinois 

ABSTRACT 

A psychometric model for identifying psychologically "high-risk" individ
uals is described. The resulting Screening Index score calculated from a linear 
combination of 29 psychological variables is estimated to be highly reliable 
(.92). The construct validity of the model, when evaluated from several perspec
tives, appears to be substantial. Moreover, on the basis of available evidence, 
there is no reason to believe the Screening Index is differentially valid for pro
tected and non protected classes. Consequently, integration of the Index into a 
selection system would appear to be consistent with current Federal guidelines 
regarding employment testing. 

BACKGROUND 

In 1977, the United States Nuclear Regulatory Commission required (ANSI 
N18. 17-1973) psychological screening of individuals allowed unescorted access 
within the nuclear power plant environment. The intent of this regulation was to 
insure that reasonable steps were taken to identify "high-risk" individuals and 
reduce the dangers of sabotage and related aberrant behavior patterns. 

Specifically, ANSI N18.17-1973 requires: (1) an investigation to disclose 
adverse character traits that might bear on abilities or motivation to di charge 
duties in a responsible manner; (2) examination by a professional to disqualify 
persons displaying indications of emotional instability, such that there is a 
reasonable doubt the pers n could discha ge his or her duties in a responsible 
manner; and (3) continued observation a d appropriate corrective measures _by 
responsible supervisors for indications of aberrant behavior of personnel in the 
course of performance of their duties. 

Considering the population under consideration and the infrequency of the 
target behaviors, there does not appear to be any real possibility of conducting 
an appropriately designed riterion validity study. Interviews with professionals 
involved in nuclear powe plant screening suggested that many, if not most , 
have taken a clinical app ach that derive its validity from their training and 
experience in identifying imilar behavior patterns and their use of diagnostic 
evidence from profe sionally developed in~ ru ments. 

While not disputing t e validity of professional clinical judgment, docu
menting that validity w11en challenged cw frequently be difficult. Conse
quently, IPAT ps c ologists adopted the position that a formal assessment 
model, with psychometrically defined parameters, would ultimately prove more 
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beneficial. Although still not directly confirmable by experimental methods, 
formal models lend themselves more easily to scrutiny by ·construct, synthetic, 
and content validation methods, all of which are professionally and legally 
defensible strategies: 

Operationally, the '' Security Assessment Model'' we developed translates 
into a specific pattern of linear combining weights applied to a set of 27 psycho
logical variables selected from three measuring instruments: (1) the 16 Person
ality Factor Questionnaire, Form A (16 PF); (2) the Clinical Analysis Question
naire, Parts I and II (CAQ); and (3) the Motivation Analysis Test (MAT). By 
applying these weights to standardized scores on the 29 variables, we obtain a 
summary score or ''Screening Index.'' This Index has an effective raw score 
range of 317 points (36-352) with an expected mean of 198 in the general 
population. The Index is oriented so that higher scores indicate lower risk. In 
our experience within the nuclear power industry, we have not observed scores 
lower than 143 nor higher than 297. The observed mean is approximately 240. 

The weight vector was developed rationally, on the basis of previous 
research findings with respect to the psychological variables. Our primary aim 

. was to develop a weighting pattern that would, within an essentially normal 
population, reliably identify psychopathological trends that could result in 
sabotage or other forms of aberrant behavior. Naturally, we weighted those 
traits that bore a clear and present relationship to pathology. But, concerns 
about stress management skills and behavior control figured prominently in our 
thinking as well. Clearly, pathological scales would indicate individuals 
curreqtly unable to function within the high security environment of the nuclear 
plant. By emphasizing stress vulnerability, we hoped . to identify others whose 
personality programming was not sufficiently resilient to meet the training and 
everyday work challenges of the ·power plant environment. Additional support 
for this position is provided by Fitzpatrick, Dysinger, and Hanson (1968), whose 
analysis of critical incident reports of nuclear reactor operators revealed that 
performing effectively under stress represented a major job requirement. The 
consequences of aberrant behavior are more acute and dramatic, while ineffec
tive stress management skills are more chronic and pervasive, translating into 
higher turnover, absenteeism, lower morale, and decreased productivity. In the 
long run, it is these costs which may ultimately prove more significant to the 
industry. 

Finally, we wanteci a sufficiently broad sampling of individual difference 
variables-not restricted exclusively to the pathological domain-so that we 
could later develop tailored formulas for specific jobs and specific environments 
to predict other job-relevant criteria. 

ASSESSMENT INSTRUMENTS 

The tests used in the battery were selected to provide reliable standardized 
measurement of relevant psychological variables. Together, the three tests 
represent a pool of 693 items from which 48 independent scores are obtained in 
addition to many derivative scores. The battery is untimed. The average reader 
requires approximately three hours to complete the tests. Testing is supervised 
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and the order of presentation is standardized. Several breaks are provided 
during testing to reduce fatigue. 

The norms used are those published for unselected adult groups. Separate 
conversion tables are used for men and women with respect to 16 PF and CAQ 
scores to minimize sex bias in the resulting Screening Index. 

The 16 PF was designed by Cattell and his associates to measure 16 traits. A 
series of factor-analytic investigations had shown these to be the most consis
tently replicable and major dimensions of the universe of human traits. This 
universe was operationally defined by the Allport-Odbert lexicon (approxi
mately 18,000 elements that represented _all terms available in the English 
language tu describe different aspects of human behavior). The test was first 
published in 1949 and has been updated and improved five times since, most 
recently in 1978. Although first presented as a test of the normal adult per
sonality, the 16 PF has been found to distinguish reliably among a number of 
clinical syndrome groups. Included among its primary scales are no less than 
five which measure various components in anxiety. In addition, two validity 
scales are routinely scored along with the content scales: faking good and 
faking bad. Adjustments are made in the content scores before calculating the 
Screening Index if either the faking good or faking bad score is unusually 
elevated in a test protocol. These faking scales were developed empirically from 
the 16 PF item pool, and evidence regarding their validity and reliability is 
provided by Winder, O'Dell, & Karson (1975) and Krug (1978). 

The 16PF has an established history of success in situations similar to that 
involved here. For more than a decade, the U.S. Federal Aviation Agency has 
routinely administered the 16PF to all applicants for the positions of flight and 
tower controller in order to identify individuals with low potential for with
standing the high stress work environments (Karson, 1969; Karson & O'Dell, 
1971, 1974). Test scores have been demonstrably related to other aspects of 
controller performance as well (Karson & O'Dell, 1976). 

Since passage of the Lethal Weapons Training Act, the Commonwealth of 
Pennsylvania has mandated psychological screening of all applicants for 
positions that require the individual to carry firearms (e.g., security officers). 
While individual professionals are free to use whatever other instruments they 
feel they need, the 16PF must be administered and test results reported to state 
police headquarters. 

In addition to these specific applications, the 16 PF has been widely used 
throughout the world in a variety of clinical and industrial settings. Nearly 2,000 
published references have appeared in the professional literature. The most 
important sources of information on the test are the 16PF Handbook (Catte11, 
Eber, & Tatsuoka, 1970), the Manual (IPAT, 1972), and the 16PF Research 
Bibliography (Hussong, Sherman, & Ferris, 1977). Form A of the test requires 
approximately 45-60 minutes and a seventh-grade reading level to complete the 
187 trichotomous items. Scale reliabilities range from . 71 to .89 with a median 
of .83. 

The CAQ is a 28-scale instrument that measures the 16 PF traits (Part I) 
along with 12 purely pathological personality traits (Part II). Seven of these 12 
represent various manifestations of de_pression (Krug & Laughlin, 1977), and 
the last five represent major dimensions identified in f~ctor analyses of the 
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MMPI item pool. Although Part I of the CAQ and Form A of the 16 PF measure 
the same traits, the combined length of the two scales enhances the precision 
with which they are assessed within the Model. A validity scale built into the 
CAQ (Krug, 1979) is routinely used to check the accuracy of the CAQ protocol. 
The Manual (Krug, 1980) represents the primary source of information on the 
test. Reliabilities of the pathological scales range from .67 to .90 with a median 
of .84. 

The Motivation Analysis Test (MAT) measures 10 important comfort, social, 
and achievement needs. Five are basic drives-caution, sex, self-assertio~, 
aggressiveness, and self-indulgence. Five are interests that develop and 
mature through learning experience-career, affection, dependency, responsi
bility, and self-fulfillment. For each of the 10 interest areas, separate scores 
measure drive or need level, satisfaction level, degree of conflict, and total 
motivation strength. Although· Telatively few of the scales appear to bear an 
immediate and direct relationship to the primary criteria, the MAT has been 
found in many previous studies to be a very powerful predictor of job-relevant 
criteria. The Handbook (Cattell, Horn, Radcliffe, & Sweney, 1961) and 
Individual Assessment Manual (Sweney, 1970) are the primary reference 
· sources. Reliabilities of the individual scales range from .39 to .83 with a 
median of .68. 

SECURITY ASSESSMENT MODEL 
. . 

Table 1 outlines the primary components of the model. The order of pre-
sentation is that in which they contribute to the calculation of the overall score. 
The description given is not always consistent with the direction in which the 
scale is usually scored, but with the direction of scoring for security assessment. 

Along with the description of each trait, Table · 1 provides a summary of 
information drawn from various sources which was evaluated in the develop
ment of the weighting scheme. This does not represent an exhaustive tabula
tion of all relevant criterion group scores and validation study evidence, but 
only some of the more salient scale relationships. The reliabilities reported are 
appropriate to th'e combined CAQ-16PF measbrement, not to either test alone. 

It is immediately apparent to those familiar with these instruments that not 
all scales are included in the screening model. Among the normal traits 
measured by the 16 PF-CAQ combination, A (warm), Q1 (experimenting), and 
Q2 (self-sufficient) are not weighted. On these we were unable to achieve con
sensus in regard to the ''clinical'' direction of the factor. 

Two of the pathological traits measured by CAQ-11, D3 (agitated depression) 
and Pp (psychopathic deviation) were similarly eliminated. With regard to the 
former, previous evidence (Krug, 1980) suggests that both ends of the scale 
represent significant clinical departures from the norm, but the evidence is not 
entirely consistent. In the case of Pp, there is the suggestion that some item 
content renders it inappropriate for reliable diagnosis within the nuclear power 
plant environment. 

Of 45 MAT scales, only four are included, although one, the total conflict 
score, effectively summarizes the entire protocol, since it measures the dis
crepancy between need level and satisfaction level across all interest areas. 
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In reviewing the information contained in Table 1, it is apparent that there is 
a certain degree of redundancy. Again and again, the same clinical syndrome 
groups are found to score in other than the keyed direction. However, this does 
rather dramatically illustrate the fact that most of the 16 PF "normal" trait 
scales relate in one way or another to significant clinical outcomes. 

PSYCHOMETRIC EVIDENCE 

Since the Model we have developed represents a linear combination of 
components, we can directly calculate the reliability of the Screening Index by 
following an approach outlined by Guilford (1965, p. 463). This requires 
knowledge of the intercorrelations of the individual components, which were 
calculated from data on 272 power plant personnel who had been screened for 
access without escort. Results indicate the Index has an estimated internal con
sistency reliability of . 92. 1 This is a gratifyingly · high level of precision to 
achieve in personality assessment, but it is perhaps to be expected, considering 
that the Index rests on approximately 400 independent items and roughly three 
hours of standardized assessment. 

Given the standard deviation and reliability of this Index, its standard error 
of measurement is 7.9 raw score points. In terms of other commonly used 
measurement scales, this would be roughly equivalent to 2.8 T-score points, .57 
sten-score points, and .28 z-score points. Alternatively, it is possible· to say that 
its measurement error is roughly equivalent to that associated with scores from 
our most carefully developed individual intelligence tests and significantly 
lower than that associated with many personality scales. 

A substantial body of research bearing on the construct validity of individual 
trait components of the Model was summarized in Table 1. Table 2 attempts to 
assess the validity of the overall weighting scheme more directly. Here, we 
have calculated the congruence coefficient (defined as the sum of cross
products between two vectors divided by the square root of their respective 
sums of squares) between the weight vector and the vector of mean deviations 
on individual trait components for 23 clinical groups. Since profiles were not 
available for the complete set of 27 variables we use in the Model, co~fficients 
were calculated on the basis of either 13 (source= 16PF) or 23 (source = CAQ) 
elements of correspondence. Significance levels associated with these 
coefficients take this into account. 

A careful review of Table 2 shows that the weighting vector performs as it 
should,· yielding a significant and generally high negative relationship with the 
scoring pattern of 23 important diagnostic. groups. The correspondence with 
criminal and antisocial types is particularly gratifying. 

Taking still another approach to direct estimation of the validity of the 
model , a sample of 100 individually diagnosed psychiatric cases was randomly 
drawn from an available pool of 950 CAQ protocols that had been gathered as 
part of the national standardization of the test. By itself, the CAQ measures 23 
of the variables used in the Screening Model, and these 23 account for most of 
the variance in Screening Index scores. However, the normal traits (A through 
Q4) are not measured with the same degree of _precision we achieve by com
bining scores from 16PF, Form A, and ·CAQ, Part I. 

113 



MULTIVARIATE EXPERIMENTAL CLINICAL RESEARCH 

All were hospitalized or receiving outpatient therapy for some diagnosed 
psychiatric disturbance at the time of testing. In terms of primary diagnosis, the 
composition of the clinical sample was as follows: schizophrenia, 17%; per
sonality disorder, 15%; neurosis, 12%; drug dependence, ·so/o; alcoholism, 28%; 
other, 22%. 

At the same time, 50 convicts were sampled from a pool of 446 protocols 
similarly gathered during the standardization of the CAQ. The quite reasonable 
assumption was made that these two groups clearly represented the type of 
individual the Screening. Index should be identifying. Consequently, their 
Screening Index scores, and the scores of 100 "normal" adults randomly 
&ampled from the CAQ standardization sample, were correlated with the binary 
criterion "reject/normal." The resulting validity coefficient was found to be 
.36, which is significant beyond conventional statistical levels and about typical 
in size to validity coefficients f~iind in industrial selection work. 

Table 1 

COMPONENTS OF THE SECURITY ASSESSMENT MODEL 

16PF/CAQ Factor I 

Description: tough-minded, self-reliant, takes responsibility, acts on logical evidence, 
keeps to the point ' ~ 

Groups scoring in the keyed direction; police officers, engineers, FAA tower controllers 
Groups scoring in opposite direction: alcoholics, criminals, substance abusers, 

neurotics, psychotics, suicide attempters 
Associated evidence: related to ability to endure stress (1), fewer driving accidents (4), 

lower incidence of coronary disorder, hypertension, and frequency of physical illness 
(2) 

Reliability: .86 

16PF/CAQ Factor G 

Description: conscientious, persevering, determined, responsible, dominated by a 
sense of duty, follows rules . 

Groups scoring in keyed direction: military cadets, accountants, air industry personnel, 
FAA tower controllers, U.S. Marine security guards 

Groups scoring in opposite direction: criminals, psychopaths, schizophrenics, suicide 
attempters 

Associated evidence: low accident proneness (3), higher scorers try to anticipate 
problems before confronting them (4) 

Reliability: .84 

16 PF I CAQ Factor Q3 

Description: controlled, precise, exacting, orderly, low impulse expression, systematic 
Groups scoring in the keyed direction: airline pilots, administrators, technicians, U.S. 

Marine security guards 
Groups scoring in the opposite direction: criminals, sociopaths, neurotics, suicide 

attempters 
Associated evidence: high scorers don't leave things to chance (4) 
Reliability: . 78 
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Table 1 (Continued) 

16PF/CAQ Factor C 

Description: emotionally stable, mature, faces reality, calm, unruffled, composed 
Groups scoring in the keyed direction: airline pilots, administrators, military cadets, 

athletes, engineers, research scienti'sts, FAA tower controllers, U.S. Marine security 
guards 

Groups scoring in the opposite direction: alcoholics, criminals, sociopaths, substance 
abusers, neurotics, psychotics, suicide attempters 

Associated evidence: related to fewer accidents (3), lower incidence of physical illness, 
coronary problems, peptic ulcers (2), high scorers are not easily distracted when 
working on something ( 4) 

Reliability: . 79 

16PF/CAQ Factor Q4 . 

Description: relaxed, unfrustrated, tolerant, composed, secure, patient 
Groups scoring in the keyed direction: air industry personnel, counselors, teachers, 

FAA tower controllers 
Groups scoring in the opposite direction: psychotics, suicide attempters, unstably 

married individuals, neurotics, psychopaths, alcoholics 
Associated evidence: lower absenteeism rate (5), high scorers calm down quickly when 

upset, are not easily irritated by small things, and do not get upset quickly with 
people (4) 

Reliability: .84 

16PF/CAQ Factor E 

Description: dominant, competitive, autonomous, self-directed, forceful 
Groups scoring in the keyed direction: judges, athletes, writers, police officers, military 

cadets, military recruiters 
Groups scoring in the opposite direction: substance abusers, sociopaths, neurotics 
Reliability: .83 

16PF/CAQ Factor M 

Description: practical, dependable in practical judgment, alert to practical needs, 
orderly, systematic 

Groups scoring in the keyed direction: mechanics, -technicians, air industry personnel, 
police officers, FAA tower controllers 

Groups scoring in the opposite direction: alcoholics, criminals, substance abusers, 
neurotics, suicide attempters 

Associated evidence: fewer automobile accidents (3), less job changing (6), more pro
motions (6) 

Reliability: . 78 

16PF/CAQ Factor B 

Description: intelligent, insightful, showing better judgment, analytic, intellectually 
efficient, creative 

Groups scoring in the keyed direction: writers, engineers, research scientists, business 
executives, accountants, airline pilots, police officers, FAA tower controllers 

Groups scoring in the opposite direction: convicted criminals, psychotics 
Reliability: . 76 
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Table I (Continued) 

16PF/CAQ Factor F 

Description: enthusiastic, cheerful, outgoing 
Groups scoring in the keyed direction: team athletes 
Groups scoring in the opposite direction: alcoholics, criminals, neurotics, psychotic 

depressives, suicide attempters, unstably married individuals 
Reliability: .88 

NOTE 

The next 10 traits, selected from Part II of the CAQ, measure essentially pathological 
characteristics. For purposes of the Security Assessment Model they are scored in the 
normal (i.e., nonpathological direction). Profiles of clinical groups on these scales, 
including schizophrenics, neurotics, criminals, personality disorders, and antisocial per
sonality types, invariably deviate in the expected direction. 

,. 
CAQ Factor D1 

Description: low hypochondriacal tendencies 
Reliability: .85 

CAQ Factor D2 

Description: low suicidal depression 
Reliability: . 7 4 

CAQ Factor D4 

Description: low anxious depression, not shaky or clumsy 
Reliability: . 73 

_/ 

CAQ Factor D5 

Description: high perceived energy level, not worn out, not easily fatigued 
Reliability: . 75 

CAQ Factor D6 

Description: low guilt and resentment 
Reliability: . 71 

CAQ Factor D7 

Description: low withdrawal from people 
Reliability: .67 

CAQ Factor Pa 

Description: low paranoia, low irrational suspicion 
Reliability: .86 

CAQ Factor Sc 

Description: low schizophrenic tendencies, good impulse control, little interference with 
cognitive processes 

Reliability: .90 

CAQ Factor As 

Description: not obsessed by trivial or irrelevant stimuli 
Reliability: . 75 
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. Table 1 (Concluded) 

CAQ Factor Ps 

Description: good sense of self-worth, feeling of adequacy 
Reliability: .84 

MAT Factor Fr-U 

Description: low anxiety, confident, not self-deprecating 
Groups scoring in the opposite direction: criminals 
Reliability: .63 

MAT Factor Pg-U 

Description: low hostility and need to express it 
Reliability: . 75 

MAT Factor SE-I 

Description: strong expressed dedication to lawful society 
Groups scoring in the opposite direction: psychotics, personality disorder types, criminals 
Reliability: . 79 

MAT Factor Conflict (T) 

Description: low total frustration and inner conflict 
Reliability: . 74 

16PF/CAQ Factor 0 

Description: self-assured, secure, confident, resilient, low anxiety 
Groups scoring in opposite direction: criminals, sociopaths, alcoholics, substance 

abusers, neurotics, psychotically depressed 
Reliability: .83 

16PF/CAQ Factor L 

Description: trusting, adaptable, understanding, tolerant 
Groups scoring in the opposite direction: neurotics, antisocial personality types, paranoid 

schizophrenics 
Associated evidence: associated with lower incidence of coronary heart disease (2), 

better interpersonal relationships (5) 
Reliability: . 79 

16PF/CAQ Factor N 

Description: forthright, natural, straightforward 
Reliability: . 71 

16PF/CAQ Factor H 

Description: venturesome, enterprising, extraverted 
Groups scoring in the opposite direction: neurotics, psychotics 
Reliability: .89 

Note: The numbers given in parentheses indicate a reference source as follows: (1) '' A Guide to the 
Clinical Use of the 16PF" (Karson & O'Dell, 1976); (2) "Psychological Assessment · in 
Medicine" (Krug, 1977); (3) "Handbook for the 16PF" (Cattell et al., 1970); (4) item content 
analysis; (5) material in IPAT research files not otherwise published; (6) Barton & Cattell 
(1975). 

Most of the evidence regarding 16 PF group profiles is taken from Chapters 12 and 14 of the 
test Handbook (Cattell et al. , 1970). A small amount comes from -as yet unpublished IPAT 
research. 
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Table2 

OVERALL AGREEMENT BETWEEN MODEL WEIGHTING VECTOR AND PATIERN 
OF MEAN DEVIATIONS FOR VARIO US DIAGNOSTIC SYNDROME GROUPS 

Sample Published 
rec Size Source 

Criminals ( unspecified) -83** 891 16PF 

Neurotic Depressive Reaction -80** 70 16PF 

Functional Psychosis -74** 105 16PF 

Alcoholics -74** 1019 16PF 

Criminals (sex-related offenses) -72** 35 16PF 

Neurotics -72** 272 16PF 

Narcotic Addicts -71** 937 16PF 

Personality Disorder- -70** 34 CAQ 
antisocial type 

· Anxiety Neurosis -70** 80 16PF 

Suicide Attempters -69** so 16PF 

Manic-depressive Psychosis- -67* 53 16PF 
depressed type 

Chronic Undifferentiated -66** 33 CAQ 
Scbizophrenic 

Suicide Attempters -66* so 16PF 

Acute Undifferentiated · -65* 41 16PF 
Schizophrenia 

Personality Disorder- -:-64* 54 16PF 
inadequate personality 

Personality Disorder-:- -63* 29 16PF 
ob~essive-compulsive type 

Neurotics -63** 26 CAQ 

Personality Disorder- -62** 42 CAQ 
passive-aggressive type 

Schizophrenia- -59* 27 16PF 
schizo-affective type 

Personality Disorder- -57* 97 16PF 
antisocial type 

Sociopath -57* 28 16PF 

Child Abusers -51* 78 CAQ 

Paranoid Schizophrenics -46* 59 CAQ 

Note : Entries in the "Published Source" column indicate that the corresponding profile will be 
found in either the 16PF Handbook (Cattell et al., 1970) or the CAQ Handbook (Krug, 1980). 

*p< .05 
**p< .01 
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DECISION RULES 

At the present time we have no exact suggestions for cutoff scores. In our 
own practice the Screening Index is not automatically applied in the decision
making process. Complete test protocols, along with biographical, historical, 
and other psychometric data, and the Index are individually and independently 
reviewed by two psychologists who must then concur on a decision. With 
respect to the unescorted access decision, the independ~nt judgments are in 
agreement nearly 100% of the time. 

There are no objective guides to determine what rejection rate is most 
appropriate. Studies on the incidence of psychiatric disorder exist, and the 
results are alarming. Essen-Moller (1956) found "evident" or "probable" psy
chiatric abnormality in 21 % of unselected, presumably ''normal'' adult males 
and 32% of adult females. Srole et al. (1962) found evidence of psychiatric 
impairment, ranging from moderate interference in life adjustment to total 
incapacitation in 23% of nonhospitalized New York adults. Leighton et al. 
(1963) rated 32% of a rural population as significantly impaired, where impair
ment was defined as ''inadequacy in life situations by reason of the psychiatric 
symptoms." U.S. census data for the period 1971-1978 reveal that 16.6% of the 
civilian noninstitutional population (25 to 74 years old) reports having had a 
nervous breakdown or felt near a nervous breakdown. During 1971, the 
admission rate to psychiatric facilities for the working-aged population approxi
mated 1.7%. 

These data, and the costs associated with a false negative decision in the 
nuclear power industry, suggest that a relatively high rejection rate may be 
reasonably easy to justify. In our . own assessment work we have rejected 
approximately 1 in 10 being considered for unescorted access. This may seem a 
little low in terms of the findings reported above. However, many of those we 
have screened have had a long, successful career within the power industry. 
The population with which we work cannot be considered an unselected adult 
population. 

Table 3 presents some evidence on score distributions within several 
reasonably well-defined populations: psychiatrically diagnosed adults, convicts, 
unselected normals, and power industry employees. Data on the first three 
groups has already been described in the previous section. 

None of those in the power plant sample whom we rejected for unescorted 
access scored as high as 230 on the overall Index, and more than half scored 
below 200. About one in four of the personnel we passed scored below 230, but 
only a small percentage scored belo~ 200. By contrast, 90% of the psychiatric 
and prison cases fall below 230, and roughly 70% fall below 200. The 
differences are dramatic. 

If we accept the findings of these studies with regard to the incidence of 
psychiatric disturbance, it would not be difficult to justify a mechanical cutoff (if 
one were needed) as high as 220 or even 230 ithin the nuclear power pl~nt 
environment. Since the unescorted access deci ion was made, in part at least, 
with knowledge of the Security Index, the data of Table 3 cannot be used 
legitimately to reflect on the validity of cutoff outcomes. Still, a cutoff of 210 
does eliminate only 15 % of the employed personnel while correctly identifying 
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Table3 

PERCENT OF CASES FALLING BELOW VARIO US CUTOFFS 
ON THE.SCREENING INDEX 

Power Plant Cases 

Rejected for Passed for Unselected 
Psychiatric Prison Unescorted Unescorted Normal 

Cutoff Cases Cases Access Access Cases 

< 180 54.7 49.6 21.4 0.0 26.0 

< 190 65.7 59.2 35.7 0.4 32.0 

< 200 72.5 68.6 64.3 2.5 43.0 

< 210 80 .3 77.1 75.0 8.2 56.0 
' . < 220 86.3 83.4 96.4 15.6 62.0 

< 230 90.0 89.9 100.0 26.6 71.0 

Mean 17 . . 7 180.5 194.7 245.3 204.1 

SD 3• .4 37.3 21.1 23.8 37.8 

N 9 446 28 244 100 

80% of the psychiatric s mple and 77% or the prison sample. Given the 
distribution qf the Index within an unselected normal population, this cutoff 
would appear to involve a selection ratio of about .5. At 220, roughly four times 
more clinic/forensic cases are screened out than power plant workers. 

ADDITIONAL CONSIDERATIONS 

· Asking whether the ecurity Index validly discriminates between aberrant 
and normal beh,avior patterns raises the que~tion of whether there is any asso
ciated irrelevant discrimination. Table 4 summadzes some data from employed 
power industry personnel with respect to job level. In this case, scores were 
available for individuals in six different EEO job-classification categories. 
Results of an analysis of variance on scores classified by job code revealed no 
significant differences. Moreover, as Table 5 shows, an analysis of scores 
clas ified in terms of nonprotected (white males) versus protected (females, 
blacks, hispanics, other min rities, etc.) classes shows no evidence of discrimi
nation. 

SUMMARY 

Psychologists, especially those in industry, are being called with increasing 
frequency to address issues and outcomes where underlying relation hips 
cannot be readily demonstrated by classical empirical validation strategies. At 
the same time, our courts have become more sophisticated in their review of 
industrial selection procedures. Applications that might have been found 
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Table4 

ANALYSIS OF SCREENING INDEX IN RELATIONSHIP TO 
EEO JOB CODES 

Category 

Administrators 

Professionals 

Technical 

Office/ Clerical 

Skilled Crafts 

Service 

Source 

Job Categories 

Error 

Total 

Mean 

245.85556 

248.91389 

238.48793 

249.42727 

236.68246 

237.52647 

ANOV A Summary Table 

ss 

6049.102 

206634.302 

212683.404 

DF 

5 

265 

270 

Standard Deviation 

29.66363 

27.29537 

28.44742 

33.40862 

25.49285 

32.50790 

MS 

120820 

779.752 

F 

1.552 

acceptable a decade ago on the basis of otherwise undocumented '' e ·p : t' ' 
testimony receive more critical treatment today. 

The data bases that underlie widely used psychological tests have b c , 1e 
increasingly important resources for applied psychologists as construct. y • 
thetic, and content validation strategies are more frequently applie . The 
thousands of publications in the professional literature that h ve , lor d 
various aspects and associations of important tests like the MMPI, 1 J nJ 
WAIS, for example, represent the primary validation evidence to upport ,1 '. t 

Class 

Protected 

Non protected 

Source 

Classes 

Error 

Total 

Table5 

ANALYSIS OF SCREENING INDEX IN RELATIONSHIP TO 
EEO CLASS GROUPING 

Mean 

240.76190 

239.99761 

ANOV A Summary Table 

ss 

11.320 

213925.848 

213937.168 

121 

DF 

1 

270 

271 

Standard Devi tion 

28. 7794 

28.09702 

MS 

11.320 

792.318 

0.014 
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appiication, not just a single, local study. This is not to imply that the latter is 
unimportant or unnecessary, but only that it must be viewed in the larger per
spective of consistency in results across many instances. 

If test data bases represented critical resources for behavioral scientists, 
formal methods for integrating these data bases represent increasingly impor
tant tools. The present paper dealt with one method of developing a formal 
weighting schema by rational methods. However, there are other methods that 
apply in some instances, like the Schmidt-Hunter Bayesian model, which are 
entirely empirical, yet free us from the necessity of having to reinvent the wheel 
in each new situation. Instead, they provide a method by which we can more 
easily and precisely incorporate the accumulated evidence of past efforts. They 
also provide a means of obtaining formal validation evidence in situations 
where empirical strategies are not even possible. 

FOOTNOTE 

lJn this sample of nuclear power plant employees, the Index has a restricted range (SD = 28.1 

versus 37.8 for an unselected normal population). Guilford's formula (1965, p. 464) suggests the 

reliability of the Index is closer to . 96 in the latter population. 
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INTERPRETING 16PF PROFILE PATTERNS 

Samuel E. Krug 
Champaign, IL.: Institute for Personality and Ability Testing, Inc., 1981. 

Given certain prerequisite conditions (e.g., reliability, validity, adequate 
normative data), it is generally agreed that the utility of any test is directly re
lated to the quality of decisions which may result from its use. In a pragmatic 
sense, to the extent that test users can make more informed predictions regard
ing behavior from test data, test utility is increased. In the case of the 16 PF, 
Raymond B. Cattell and others have spent more than 30 years researching and 
documenting the psychometric characteristics of the instrument, and have 
repeatedly demonstrated its effectiveness in a tremendous variety of assessment 
and research situations. Building upon these achievements, Dr. Krug's 
"Interpreting 16PF Profile Patterns" represents a major enhancement of the 
overall utility of the 16PF in applied settings. 

· In the first chapter, Dr. Krug introduces a framework and rationale for the 
work, namely, an actuarial model for 16PF profile interpretation. He briefly 
reviews the major interpretive resources currently available, such as the 16PF 
Handbook (Cattell, Eber, & Tatsuoka, 1970) and Karson and O'Dell's (1976) A 
Guide to the Clinical Use of the 16PF. As Dr. Krug suggests, both of these publi
cations have significantly broadened our understanding of the 16PF. Yet they 
each manifest a very different orientation in terms of profile interpretation. The 
Handbook focuses primarily on statistical methods for comparing individual 
profiles with those of various occupational and clinical groups. On the other 
hand, Karson and O'Dell propose an approach based on scale deviations from 
the norm. In contrast to both, Dr. Krug approaches the interpretation problem 
from the perspective of the individual profile itself, as he attempts to ''integrate 
the accumulated research endeavors and clinical insight regarding the scales 
into a formal actuarial model for profile interpretation'' (p. 1). 

Chapter 2 begins with a brief overview of the 16 PF' s developmental history. 
An introduction to the primary scales is also provided here. Although it is drawn 
primarily from other available sources (e.g., Krug, 1980), this section is an 
excellent starting point for individuals unfamiliar with the test. Dr. Krug has 
combined material from the 16 PF research literature with intertest correlations 
(using such instruments as the California Personality Inventory, Edwards 
Personal Preference Schedule, Adjective Check List, and others) and clinical 
insights to provide a well-rounded picture of each scale. Validity scales and 
various derivative scores are also addressed. 

The development and application of the actuarial interpretation model is pre
sented in Chapter 3. Dr. Krug has employed a classification scheme based on the 
four major 16PF second-order factors. The sten score ranges on these factors 
have been segmented into three groups: high (sten scores greater than 7)~ 
average (stens of 4 through 7), and low (stens less than 4). If one considers all 
possible combinations of these four traits and three score ranges, we arrive at 81 
(34) possible profile patterns. These 8( patterns represent the universe of 
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potential 16PF second-order profiles. Data from the most recent standardiza
tions of the 16PF and CAQ (Krug, 1980) were then used to determine the dis
tributions of the 81 profile patterns in normal and clinical populations. 

Approximately 86% of the book is directed toward interpretation of the 81 
patterns (Chapter 4). To arrive at characteristic 16PF profiles, Dr. Krug utilized 
the modal sten scores of those cases falling into each of the 81 second-order 
patterns. These modal profiles form the basis of his subsequent interpretations. 
Included ·in each interpretation is a brief analysis of the indicative or extreme 
scores, career-theme data, and a variety of occupational, clinical, · and 
miscellaneous predicted scores derived from the 16PF research data base. 

Overall, this book is a logical point at which one might begin the 16PF inter
pretation process. By quickly calculating the second-order profile configuration, 
clinicians, counselors, and researchers can easily answer a number of important 
questions about any particula~• case, such as "How common or prevalent is such 
a pattern in a normal population? clinical population? What are some of the out
standing or significant features of profiles generally falling into this class?'' etc. 
Hopefully, this process will lead the interpreter to consider more in-depth 
hypotheses regarding the specific profile of interest that can be subsequently 
checked or validated against other data sources. In short, "Interpreting 16PF 
Profile Patterns'' has a great deal of heuristic value. 

For those of us who routinely use the 16PF for a variety of clinical, counseling 
and research purposes, Dr. Krug's work is a long-awaited and much-needed 
contribution. For individuals hoping to gain an introductory familiarity with the 
test, jt is an e_xcellent starting poin_t , rich with interpretive insights. 

Jay L. Sherman 
AT&T, Denver 
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