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COMPARISON OF SECOND-ORDER 

PERSONALITY STRUCTURES AT 6-8 

YEARS WITH LATER PATTERNS 

J. S. Gillis 
St. Thomas University 

R. B. Cattell 
University of Hawaii 

ABSTRACT 

The Early School Personality Questionnaire was administered to 630 
children in grades 2 and 3. The primary scale scores were inter-correlated 
and the resulting matrix was factor analysed resulting in 4 second-order 
factors that were rotated to maximum simple structure. It was found that the 
second-order factors corresponded quite well with patterns that have previously 
been identified at older age levels; anxiety, cortertia and intelligence. 
The other factor was tentatively identified as exvia. 

INTRODUCTION 

Relatively little is known about second-order personality structure at the 
early-school, 6-8 year level. It is a paradox of research that whereas develop
mental psychology recognizes that the child is father of the man, the technical 
difficulties of research with verbal tests with the young have resulted in 
the factor structure being firml_y established for adults but only undependably 
explored toward infancy. Thus in Cattell's systematic survey (1973) of com
parisons of the 16 PF, the HSPQ (High School Personality Questionnaire), the 
CPQ (Children's Personality Questionnaire), and the ESPQ (Early School 
Personality Questionnaire) the number of researches diminishes steeply toward 
the lower age. 

One general theoretical conclusion from this work'lias been that, contrary to 
the a priori schools of personality theory, the number of primary factors 
does not seem to be substantially less at the lower than at the upper ages. Indeed, 
the recent study by Dreger and Cattell (1976), factoring at the pre-school (4-5 
year) level, shows roughly 20 factors, which is on a par with the number in 
adults (Cattell, 1973). However, there are suggestive indications that the 
number of second-orders may be less, inasmuch as Cattell's survey (1973, p. 122) 
has instances of four secondaries at 8-12, · and five at 12-18. But the nature 
of these factors is at present not well understood. Hence, the present research 
was undertaken with the aim of providing more information about second
order factors in the questionnaire responses of young children. 

METHOD 

The ESPQ which contains 13 primary scales was administered to 630 second 
and third grade children (386 boys, 244 girls) in Ottawa,_Canada. The ages 
ranged from 6 to 8 years with means of 7.8 (SD= .72) and 7.7 (sd = .73) years 
for males and females respectively. 
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Form A of the ESPQ was administered· following the instructions given in the 
test manual. They were scored by the usual key and prepared for correlation as 
raw scores. 

Three factor analyses - for boys, for girls, and for boys and girls together -
were carried out, though only the last is fully reported here. This is appropriate 
because it constitutes the biggest sample possible and is comparable with most 
other studies. 

RESULTS AND DISCUSSION 

The initial principal components (on Pearson r's) to decide the number of 
factors by the scree test yielded results as shown in Figure 1. 
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Figure 1 - Scree Test 

9 10 11 12 13 

With the girls, and therefore with the combined group, it is just possible 
to suspect that six rather than the more obvious four factors could be involved, 
but the boys clearly stop at four. As a conservative and main analysis we 
settled on foqr and then iterated the factor extraction to the communalities fitting 
that number. In rotation, both a Procrustes and a Promax were tried, but the 
important part of the rotation was a pursuit of simple structure by Rotoplot 
as shown in the eight successive . steps in the History of the Hyperplane in 
Figure 2. This shows the irregularity of advance with potential hyperplane 
variables between the:!: .05 and the:!: .10 bands which is rather characteristic 
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of rotation with as few as 13 points. However the essential pattern of the 
factors altered little over the last four rotations, and it seemed hard to better the 
last three counts. By the Bargmann or Sine-Kameoka (Cattell, 1979) tables, 
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Figure 2 
History of Hyperplane 

the fourth factor is significant on simple structure at the P < .01 level, but the 
first three are not. With as few as 13 points we cannot take this inadequacy of 
simple structure too seriously and the main argument for the position of the first 
three is that it is the simplest that could be found. Nevertheless, if future 

95 
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researches should achieve better, the differences in their patterns would 
have to be given greater weight. 

The present factor patterns are shown in Table 1. (Note that hyperplane 
counts are made in the reference vector system.) 

Table 1 

Factor pattern of secondaries at simple structure 

QI QII QIII QVII 
Exvia ? Anxiety Cortertia Intelligence 

A Affectiq. .17 .01 -.81 . 07 

B Intelligence ··, .02 • 01 -.02 .71 

C Ego Strength .60 ·, -. 37 -.24 .02 

D Excitability -.58 .51 . 04 , . .32 

E Dominance -.03 -.31 1.06 . 02 

F Surgency . 58 .01 .12 · -.27 

G Superego .09 -.57 . 05 .10 

H Parmia .65 -.38 -.19 -.16 

I Premsi~ -.01 -.02 -. 79 -.08 

J Zeppia -.13 .38 -.so -.06 

N ShrewJness .18 .16 .53 -. 03 

0 Guilt Proneness -. 64 .39 -.05 - . 04 
. ' 

04 Ergic Te'nsion .09 .84 -.Cl .21 

Factor Pattern Matrix 

Anyone familiar with the patterns for second-order factors in the L-Q 
medium of observation (see Cattell, 1957, for L-Data, Cattell, 1973, Chap. IV 
for Q) may recognize the last 3 of the present factors indexed as II, II, and VII 
in those lists. 

Factor #1 in the present investigation resembled factor Q1 Exvia-invia, 
in the previously found second-order factors with older ages. In fact, the 
loadings on A, D(-), F, H, and J(-), plus the past history of Exvia-invia being 
reliably found in the first few factors in questionnaire studies with adults, 
made interpretation as Exvia-invia seem quite plausible. But the additional high 
loadings on C and 0(-) are not typical, and suggest that identification as Exvia 
should be made only tentatively. 

Factor #2 of the present study was found to be loaded by C(-), D, H(-), 0 
and Q4, making it a strong candidate for identification as Qn, Anxiety. How
ever, though it lacks nothing, it has intruders, namely, E(-), G(-), J, and possibly 
N, which, incidentally, deny it a significant simple structure. E(-) low dominance, 
could conceivably help generate anxiety at this age, while G(-) and J have 
appeared in this pattern at the 8-12 year (Cattell, 1973, p. 122). Consequently, 
we would consider it an acceptable hypothesis for further checking that in young 
children the anxiety factor is involved, beyond its usual pattern, in low superego 
strength, G-, and high zeppia, J. In normal adults the connection of high 
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super strength, G, with low anxiety has been firmly established (Gorsuch, 1965; 
Hom, 1961), but it takes the form of a negative correlation of the second-order 
Qn with Qvm. Thus, a negative loading of superego on the anxiety factor · 
Qn is not anomalous or peculiar to this age. , 

Factor #3 of the present study appears to be the best match with previous 
work. The loadings on A(-), 1(-) and N-suggest that interpretation in terms of 
Qm, . Cortertia would be appropriate. The high school pattern (Burdsal & 
Cattell, 1974) and the previous 6-8 year study (Cattell, 1973) also have dominance, 
E, as here. The J(-) remains anomalous and seems more likely to be error than an 
age-peculiar associate. 

Finally, the fourth factor is readily identified as Qvn, intelligence at the 
second-order, and has, as mentioned, very significant simple structure. It 
nevertheless has moderate loadings on D and F(-) and trivial ones on H(-) and 
Q4. D, F(-), and Q4 have been found in Qvu with the ESPQ before (Cattell, 
1973, p. 124), but since this latter used the same scales, the finding is questionable 
fqr the reasons given under scale-factor . c~m parison below. 

It remains to compare the correlations among the~e second-order factors 
with those hypothesized from previous studies. Table 2 essentially gives 
near-zero, nonsignificant correlations except for .44 between exvia and 
cortertia, - .29 between anxiety and intelligence and a large value of .64 
between cortertia and anxiety. 

QII Anxiety-C 

QII Anxiety-0 

QIII Cortertia 

QVII Intelligence 

Table 2 

Correlations among secondary traits 

QI 
Exvia? 

1.00 

.10 

.44 

.13 

QII 
Anxiety 

1.00 

• 64 

-.29 

QIII 
Corter'tia 

1. 00 . 

-. 03 

Correlations Among Factors 

QVII 
Intelligence 

1.00 

Both the anx1ety-intelligence correlation and the signs of the near-zeros, 
fit the magnitude and signs of previous results with adults, but the cortertia
anxiety relation is in complete disagreement with that of adults, which is usually 
substantially negative. Cortertia, with its meaning of high cortical alertness 
and obsessional qualities could be clinically regarded as in adults, an acquired 
mode of transformation of anxiety by defenses, which would account for a 
negative correlation with untransformed anxiety. Before entering on_speculative 
theories that this accounts for a change of the relation from that in childhood, 
however, it would be well to await a check on the above large positive cortertia-
anxiety correlation in childhood. · 

CONCLUSION 

It is important to keep in mind that the correlations of the 13 primaries 
above are based on primary scales in the ESPQ itself. In a test such as the 16 PF 
in which by progressive rectification (Cattell, 1973), the scales have converged 
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increasingly on the true factor positions, there proves not to be much difference 
(Cattell, Eber, & . Tatsuoka, 1970) between the correlation matrix for the 
scales and those for the pure primary factors as found by simple structure 
rotation in the first-order factorization. But the distinction of the two bases 
for reaching second orders 

1
becomes important as we move down the age range to 

the earlier age scales, notably the CPQ and ESPQ. 
- The identification of the source traits in the factors found at earlier age 
levels in terms of the more widely replicated 16 PF factors .at the adult level 
has had to proceed by successiv_e "boundary studies," e.g., the 16 PF with 
the HSPQ, the HSPQ with the CPQ, and so on, in which the adjoining question
naires are factored on the same boundary age group between the two ranges. The 
last phase in the construction of a set of questionnaires for developmental 
research on the same control, psychologically meaningful factors, is at present 
rough and incomplete. Until a study on a sufficient s<;!ale is done, t~ere will 
be a degree of doubt about the identification of factors in the ESPQ and the 
PSPQ (The Pre-School Personality Questionnaire, Dreger & Cattell, 1976) being 
correct. And when the identification is proved correct there will still be doubt 
whether the scale for any factor X, as a test vector, lies along the axis for factor 
X, i.e., the factor "true" in the sense psychometrically defined by Cattell 
0973, p. 380). All factor scales fall short of perfect factor trueness, i.e., in 
addition to specifics, which any scale must have, they also have some con
tamination with common (broad) factors other than X itself. Consequently, 
especially in newer scales, the second-order structure on the basis of scales will be 
inferior to, and in some degree distorted from, that found from the thoroughly 
rotated simple structure factors. 

Until an analysis at the second order is done on the ESPQ factored (say 
with four subscales per factor and 52 variables in all) at the first order we 
cannot know whether the idiosyncracies in the present patterns are important 
in the theory of age changes of trait patterns or are in part due to changes in 
factor trueness of the scales used. 

However, variations of ordinary degree in factor trueness would not be 
expected to reduce the number of second orders, so our first conclusion is that 
there are indications of ~bsences of certain second-order factors found in adults -
namely, Q1ii, Qv, Qv1, and Qvm - at the 6-8 level. As to the correctness of 
identification of the primaries at 6-8 years, the consistency of the high markers 
in the secondaries with those found at the adult level suggests there are not major 
misidentifications. 

With 'the exceptions noted above, however, both the mutual consistency in 
identity of the primaries and the appearance of secondary patterns follows 
the meanings known at upper age levels. Two of the biggest three secondaries -
Qn, Anxiety, and Qm, Cortertia - were clearly present, as was Qvn, Intelligence. 
There was also some evidence for Q1, Exvia: Possibly the other factors one would 
most expect, namely Qv1, Independence, and Qvm, Control, were too small in 
variance to be picked up in this population. 
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A FACTORIAL APPROACH TO THE STUDY 
OF LATENT SCHIZOPHRENIA 

Lennart Meyer 

University of Lund, Sweden 

ABSTRACT 

This paper demonstrates a system for studying a clinical domain by means of 
a form of factor analysis which has been based on the use of the G index 
agreement. Using empirical data, the method was applied to the test re
sponses of a group of normal and latent schizophrenic persons. Three factors 
were obtained - one factor representing normal persons and the other two 
representing latent schizophrenics. A validation was carried out, using a second 
sample of normal and latent schizophrenic persons. In addition, responses of 
schizophrenic and neurotic persons, from a second sample, were compared with 
the responses of the persons in the first sample. 

INTRODUCTION 

Patients who appear initally to be psycho-neurotic, but who have an impair
ment with respect to regulation and integration, are usually not diagnosed as 
schizophrenic, but are rather labelled as latent schizophrenic, pseudo-neurotic, 
abortive, ambulatory, masked, sub-clinical, borderline, pre-psychotic or 
pseudo-psychopathic - the term generally depending on whether the neurotic 
or the psychotic symptoms are to be stressed. (Chapman, 1966). 

Chapman (1966, 1967) maintains that the disturbances observed in such 
patients can be attributed more to the reactions fundamental to the schizophrenic 
process itself rather than to neuroses. Hoch and Polatin (1949) regard such 
patients as having schizophrenic reactions, and point out that more convincing 
symptoms of schizophrenia can often be observed in the more progressive 
cases. It is characteristic of such patients to have no delusions or hallucinations. 
Their clinical symptomatology, however, is very similar to that seen in the 
more usual schizophrenic patients. A more detailed description of these "pseudo
neurotic schizophrenics" has been presented by Hoch and Cattell (1959). They 
have pointed out that the diagnosis is usually confirmed when several of the 
primary, symptoms of schizophrenia are found. They may, however, be le~s 
marked than in cases of schizophrenia with classical overt symptoms. Special 
secondary symptoms may qe observed, consisting of a superstructure of 
neurotic symptoms such as pa~~neurosis, pan-sexuality and pan-anxiety. Simko' 
(1968) is also of the opinion that these patients are schizophrenics but with a 
characteristic reflective way of handling the symptoms. Nyman (1975), too, 
asserts that these patients lacking psychotic "regressive" symptoms should 
be classified as schizophrenic sub-types. Important diagnostic signs for the 
so called "non-regressive" schizophrenics according to Nyman are perceptual 
dishabituation of various modalities of mind, including experience of sensory 
inflow from stimuli, affective symptoms (anhedonia) anxiety, and hypo
chondriasis. The term "early schizophrenia" however is rejected since these 
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patients may, subsequently, demonstrate all types of prognostic outcomes 
(Nyman, Nyman and_Nyl~nder, 1978). 

Some questions related to the diagnosis of latent schizophrenic patients 
may be noted, and it is toward two of these that the efforts of the present 
paper have been directed. The first question is whether the clinical reactions 
of latent schizophrenics are more like those of neurotic persons or those of 
psychotics. Another, and related question, is whether or not it would be possible 
to observe clinically relevant subcategories within the group of latent schizo
phrenic patients. 

As will be shown subsequently, the question regarding the similarity of 
clinical reactions of persons in the various clinical groups can be dealt with by 
comparing their test responses. 

As for the task of obtaining clinical sub-categories of latent schizophrenia, 
a factorial approach can be used. Since the isolation of groups of persons, re
presenting the various clinical classes, is required, the use of G analysis, applied 
as an inverted factor technique, would be appropriate. 

The method of G analysis, that was applied in the present work, has been 
described previously (Holley, 1973). An index of similarity, the G index of 
agreement (Holley and Guilford, 1964), is used - by means of which responses to 
clincial tests can be subjected to factor analytic treatment, without the usual 
data requirements of the correlation coefficient. 

METHOD 

SUBJECTS 

The group studied consisted of 66 subjects, divided into three main 
psychiatric groups - normals (N=15), neurotics (N=13), and schizophrenics 
(N=38). Of the schizophrenics, 18 persons could be regarded as latent 
schizophrenics. 

The normal subjects were selected in such a manner as to form a group 
comparable to the latent schizophrenics with respect to age and sex. Special 
measures were taken to include persons with varying educational and pro
fessional backgrounds including skilled workmen, employees and trade school 
students. Before testing, it was established that none of the normal group 
had ever been a patient in a psychiatric clinic, nor had any of them ever consulted 
a psychiatrist for advice. 

The neurotic persons were patients who had come to the local psychiatric 
clinic for consultation. Of these, only those individuals who had been judged to be 
clearly . neurotic without any record of psychosis, and with no history of 
psychosis in the family, were asked to participate in the study. Although most 
of the patients had been given some form of pharmacological treatment before 
the time of testing, its effect was not considered strong enough to introduce 
any serious systematic errors. 

The schizophrenic subjects were patients who had been admitted to the · 
Department of Psychiatric Research, St. Lars Hospital, Lund, during the 
periods of January to May 1972 and March to May 1973. This department is, to a 
considerable extent, serving as a specialized clinic for the treatment of cases 
posing difficulty in differential diagnostics. Very few chronic cases are under 
care. 
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Only those patients who had been given a formal diagnosis of schizophrenia 
were selected for the study - and providing the responsible psychiatrist had ~ood · 
reasons to preclude alternative diagnoses. Unfortunately, it was impossible to 
avoid the effects of medication. Special measures, however, were taken to test the 
patients as soon as possible after their arrival at the clinic. Thus, in all cases 
studied, the pharmacological treatment had either not been started or had only 
recently been introduced. 

The normals and the latent schizophrenics were divided into two equivalent 
groups. One analysis group (for computational purposes) and one validation 
group were formed by random selection. 

The characteristics of the analysis group and the validation group are 
presented in Tables 1 and 2. It may be noted that the neurotic and schizophrenic 
(non-latent) persons are represented only in the validation group. 

Table 1. Group characteristics with respect to sex. 

Nonnal subj. Neurotic subj. Latent schiz. Schi z. subj. 
male female male female male female male female 

Analysis 3 5 

group 4 4 

Validation 4 7 6 9 
(Estimation) 

4 6 3 11 
group 

N 7 8 7 6 11 7 9 11 

Table 2. Group characteristics with respect to age, mean (m) and 

sta~dard deviation (s). 

N 

8 

8 

26 

24 

66 

Normal subj. Neurotic subj. Latent schiz. Schiz. subj. 

Analysis 

group 

Validation 

m s 

26.86 12.09 

(Estimation) 25.63 6.82 

group 

m s 

25.62 3.04 
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INSTRUMENTS 

The test -battery c·onsisted of 189 dichotomous items. About two thirds of the 
measures were taken from questionnaires, while the remainder were from various 
objective tests. 

The questionnaire items had been developed by Gottfries (1968 a, 1968 b, 
1968 c) and had been used previously in the psychiatric clinic. Such measures 
it might be added were intended to cover various aspects of psychotic symptoms. 

The objective measures consisted of four personality tests - the Meta-Con
trast Technique (Smith and Nyman, 1961; Kragh and Smith, 1970; Smith, 
Johnson, Ljunghill-Andersson and Almgren, 1970), the Serial Colour-Word Test 
(Smith and Klein, 1953; Smith and Nyman, 1972), the Serial Spiral After
Effect Test (Andersson, Nilsson, Ruuth and Smith, 1972) and the Serial Rod-and
Frame Test (Eberhard, 1964). In addition, one test of induction (Matris-64: 
PA R£det), one general intelligence test (USTM A), and one test of verbal 
comprehension (USTM B) were also used. The two last-mentioned tests were 
part of a general test battery standardized by Prien (1960). · 

All schizophrenic subjects were also rated on a psychiatric scale with 
respect to their degree of psychosis (Rockland and Pollin, 1965; Franzen, 1971). 
The scale is composed of three subscales; "General Appearance and Manner", 
"Affect and Mood", and "Content of Thought and Thought Processes". These 
ratings, however, were used only as a means for interpreting the factors and were 
not included in the main statistical analysis of the data. 

ANALYSIS AND RESULTS 

FACTORING THE ANALYSIS GROUP 

The first part of the study consisted of a Q-factor analysis of the persons in 
the analysis group. G indices (Holley and Guilford, 1964) were computated 
between responses profiles for persons in this group, followed by a factor 
analysis, using estimated communalities which had been obtained by the method 
of squared multiple correlations. Following Kaiser's criterion (Kaiser and 
Caffrey, 1965), three factors were extracted and subsequently rotated according 
to the varimax criterion (Kaiser, 1958), resulting in the factor matrix presented in 
Table 3. 
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Table 3. Analysis group, rotated factor matrix 1 

Person Factor 
2 3 

.80 .17 -.07 
2 .74 .06 .21 
3 .66 -.10 .18 
4 .86 .09 - .14 
5 .81 .03 .24 
6 .79 .11 • 12 
7 .84 .17 -.08 
8 .30 .48 .29 
9 .30 .57 .23 

10 .36 .03 .70 

11 -.06 .56 .03 ... 

12 . 29 .70 -.09 

13 -.04 .52 .16 

14 - . 18 .40 .47 

15 .38 .11 .68 

16 -.30 .23 .58 

Persons 1-7 are normals and persons 8-16 are 
latent schizophrenics. 

Although many different criteria might have been applied for evaluating the 
accuracy of placement, in the present study the criterion of the highest factor 
loading above or equal to .30-was used to indicate factor membership. It might be 
noted that such a cutoff point, although arbitrary has been recommended by 
Mattsson and Gerard (1968). Inspection of the factor matrix shows that perfect 
discrimination between the normals and the latent schizophrenics was obtained. 
Factor 1 is represented by the normals and factor 2 and 3 by the latent schizo
phrenics. 

VALIDATION 

In order to demonstrate the degree of the validity for a G type of factor 
analysis, a special technique can be employed. The method used here which 
evaluates a new population sample in terms of a previously established factor 
structure has been described by Holley (1973), and is based on a formula by 
Dwyer (1937). The basic equation of the system is given by: 

PA = (SG SG / n) PQ (PQ t )-l (1) 

whereP A contains the factor loadings for the additional persons in the study, 
whose factor loadings are to be estimated, 
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(~ t /n) contains the G-indices between the persons in the original 
group used in the factor analysis and the additional persons, and 

p Q is the factor matrix containing factor loadings for the persons in 
the original group. 

Thus, with equation (1) the factor structure of the analysis group is used to 
describe . (factorially) the persons in the second (validation) group. Thus, 
the estimated factor loadings for persons in the validation group were computed, 
and are presented in Table 4. 

Table 4. Validation group, estimated factor loadings1 

Person 

. 17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

. 74 

.77 

. 74 

.74 

.53 

.50 

.60 

.63 

.27 
-.11 

.10 
-.29 

. 31 

.56 
-.28 

. 31 
- . 31 

Factor 
2 3 

-.01 .05 
.03 -.05 
.16 .04 
.05 .07 
.08 -.10 
.10 .15 

-.04 .04 
.08 .14 
.03 .37 
.03 .22 
.29 .44 
.27 .42 
.18 .37 
.10 .19 
.25 . 11 
.35 .18 
.09 -.05 

1Persons 17-24 are normals and persons 25-33 are 
latent schizophrenics. 

It may be observed that factor 1 is represented by normal persons and 
therefore might properly be interpreted as a general factor of normality or 
mental health. In addition it may be noted that, on the basis of the applied 
criterion for factor membership, six out of nine of the latent schizophrenic 
subjects in the validation group could be assigned to at least one of the three 
factors. While factor 1 accounted for a substantial proportion of the total 
variance in the validation group the other two factors accounted for a relatively 
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smaller proportion of the variance, only about one third as much as in the 
analysis group. Finally it may be observed that placement of persons in the 
valid~tion group, on the basis of highest factor loading, would give a precision 
of 88%. 

SELECTION OF ITEMS FOR FACTOR IDENTIFICATION 
Since G analysis results in a grouping of persons rather than of items, 

the task of identifying factors requires special techniques. One possible 
technique is the "F. matrix" - a matrix containing reference scores for items. 
The F matrix is obtained from a basic equation in G analysis which is: 
P FQ = SG 

Q . (2) 
where the terms have been defined. By means of simple matrix algebra 
F Q is given by: 

~ = (PQ~ )-l PQ ~ (3) 

The . F values of the items for factor 2 indicated that the response pattern 
of the persons representing this factor was characterized b.y a large number of 
admitted disturbances in the questionnaires. Complaints about an inability of 
concentration as well as tiredness and a bad memory, were especially striking. 
The objective test methods gave evidence of "low cognitive capability". To be 
mentioned, also, is a "low residual variability", i.e·. the total variability 
minus the "variability attributable to linear change", in both the Serial Colour
Word Test and the Serial Spiral After-Effect Test. A low mean level in the 
Serial Spiral After-Effect Test coupled with a fairly high divergence in the 
Serial Rod-and Frame Test, was also noted. 

The response pattern in the questionnaires for the persons representing 
factor 3 was characterized by different signs of depression and a feeling of 
uncertainty of other peoples reactions towards them. The objective test methods 
indicated a rather high cognitive capability. The residual variability as well as 
the mean level in the Serial Colour~W ord Test . and the Serial Spiral After
Effect Test were high, while the divergence in the Serial Rod-and Frame Test 
was low. In the so-called "threat series" of the Meta-Contrast Technique 
signs of psychosis were observed. 

The independent psychiatric ratings by means of the Rockland and Pollin 
scale gave no clear indication of differences between the representatives off actor 
2 and 3. Higher scores, however, in subscale three - "Content of Thought and 
Thought Processes" for the factor 3 representatives were found. 

EVALUATION OF NEUROTICS AND SCHIZOPHRENICS ON THE 
OBTAINED FACTORS 

The method based on the application of equation (1) was also used for 
evaluating the neurotic and schizophrenic (non-latent) persons in the study. 
Their estimated factor loadings are presented in Tables 5 and 6. 

According to the applied criterion for factor membership ten out of thirteen 
of the neurotics could be assigned to factor 1, the normal factor. Thus the 
neurotics responded differently from the latent schizophrenics, and were more 
in agreement with the normals. 
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Table 5. Estimated factor loadings for the neurotic subjects 

Person Factor 

2 3 

34 .46 .23 .22 

35 .35 .28 -.08 

36 .42 .23 . 15 

37 .63 .28 -.07 

38 .43 .09 .41 

39 .46 .11 .39 

40 -.20 .29 .25 

41 .42 .07 .29 

42 .39 . 21 .22 

43 • 19 .25 .33 

44 .69 . 21 .07 

45 .43 ,06 .05 

46 .26 .24 .45 

With respect to the schizophrenic (non-latent) subjects it can be noted that 
of a total of twenty subjects, only eleven could be assigned to one of the three 
·factors, according to ·the applied criterion of factor placement. Such a result 
suggested that the response patter:r;i of the normals and the latent schizophrenics, 
on the instruments used, were in a low agreement with those of the other schizo
phrenics of the study. It should be noted, however, that the response pattern of the 
factor 2 representatives was especially like that of schizophrenics but with less 
obvious psychotic symptoms. 

Table 6. Estimated factor loadings for the schizophrenic subjects 

Person Factor Diagnosis 
2 3 according to WHO 

47 .46 .22 .16 295:0 

48 .34 .24 . 10 295: l 

49 . 19 .35 .06 295 :l 

50 .05 . 17 . 13 295:1 

51 .29 .06 . 31 295: l 

52 -.33 .15 .08 295 :l 

53 -.06 .20 .38 295: l 

54 -.09 .27 .25 295:2 

55 .20 .20 .28 295:3 

56 - . 12 .20 - .12 295:3 

57 - . 17 .11 .09 295:3 

58 -.08 . . 34 . 31 295:6 

59 .29 .23 -.05 295:6 

60 .62 .25 .04 295:6 

61 .13 .43 .28 295:6 

62 .13 .17 - .15 295:7 

63 .08 .35 .12 295:7 

64 -.02 . 19 .10 295:7 

65 . 10 .30 . 19 295:8 

66 .48 .39 .30 295:9 

108 



LENNART MEYER 

CONCLUSIONS 
The results of the estimated factor loadings for the neurotics on the obtained 

factor structure, formed by the analysis group, demonstrated that the neurotics 
had a response pattern quite different from that of the latent schizophrenics 
and in a high accord with that of the normals. Such a result is consistent with the 
view that the disturbances observed in the latent schizophrenics are not related 
to neurotic personality reactions. The finding that persons representative of 
factor 2 had a response pattern particularly like that of schizophrenics but 
with less obvious psychotic symptoms, supports the view that the symptom
atology for schizophrenic patients in the early stages of the illness (with a lack of 
clear psychotic symptoms), might be, in that respect, rather like that of 
patients, who following a psychotic schizophrenic episode, are no longer 
psychotic, or like that of patients with vague schizophrenic symptoms. 

With respect to the characteristics of the factor representatives, the 
objective test signs of psychosis should be noted. The psychotic character of the 
factor 3 representatives for example was revealed by their high residual 
variabiHty in the two instruments of visual ability (Meyer, 1977; Meyer and 
Franzen, 1979) and by the signs of psychosis in the projective instrument. 

It should be stressed however that the primary purpose of the present study 
has been to demonstrate a possible method for describing and studying a clinical 
domain using a factorial approach. The limited number of persons used requires 
that restraint be observed in interpreting the empirical:results of the study. 

FOOTNOTES 
1This research was supported by the Swedish Council of Social research. 
2The author is indebted to Goran Franzen, M.D., who carried out the psychiatric ratings. 
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ABSTRACT 

It was hypothesized that people who indicated that they would act anti
socially would make significantly lower estimates of the costs associated with 
their behavior than people who indicated they would act pro-socially. The study 
also investigated the effects of selected personality and situational variables 
on the cost estimates. It was hypothesized that the characteristics of the 
victim of the anti-social act, Sociopathy, Locus of Control, and the importance 
assigned certain values would influence subjects' estimates of the costs as
sociated with their behavior. Questionnaires which measured Sociopathy, Locus 
of Control orientation, and value importance were given to 107 undergraduates 
twice. Two weeks after the second administration, subjects indicated if they 
would return or take money that had been lost by an inc,lividual, an institution, 
or an unidentified owner; in addition they made estimates of the costs associated 
with their actions. The hypothesis regarding cost estimates and anti-social 
actions was confirmed. Also, it was found that owner characteristics, Sociopathy, 
and Locus of Control were significantly related to the cost estimates. The 
viability of a reward/cost model of pro- anti-social behavior and the influence 
of personality and situational variables on the costs specified by the model 
were discussed. 

INTRODUCTION 

This study had two purposes. First, it was designed to test a model concerned 
with why people act pro- or anti-socially. Second, it was concerned with the 
effect of cert~in personality and situational variables on elements specified by 
the model. The specific behavior of interest was people's decision to return 
or keep (for themselves) a lost item of value which they had found. 

The model to be tested proposed that the commission of a pro- · or anti
social act is largely determined by people's estimates of the rewards and costs 
associated with their actions. Conceptually, this approach is quite similar 
to Piliavin et al's explanation of transgressions by juveniles (Brian and 
Piliavin, 1965; Piliavin, Hardyck and Vadum, 1968) and Banfield's (1974) 
general theory of anti-social behavior. According to Piliavin, a person engages in 
an anti-social act because the estimated rewards for doing so exceed the 
estimated costs. Recently, Piliavin, Piliavin, and Rodin (1975) proposed that 
bystanders will act pro-socially (i.e., will intervene to help someone) when they 
determine that the rewards for helping are greater than the costs. The present 
model is most applicable in situations where immediate material rewards would 
result from not helping. 
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When a person confronts a lost item of value, the most rewarding act would 
.be to keep the item. _However, the model proposes that this potential reward is 
mitigated by three types of costs which accompany the taking of the item. These 
are: (1) the harm done to the owner of the item; (2) the punishment that the 
owner of the item might extract if the taker were caught; and (3) the negative 
self-evaluation which might accompany the taking of the item. The final cost 
estimate will depend on the explanations a person offers for his/her anti-social 
actions: If the taker attributes the behavior to a personality characteristic 
(e.g., there was no way I could return the money), then the costs of his/her actions 
in terms of a negative self-evaluation are low. 

To test this model, a paper and pencil simulation of the paradigm employed 
by Penner, Summers, Brookmire and Dertke (1976) was used. Subjects read a 
description wherein money belonging to an individual, an institution, or 
and unidentifiable owner is found in an empty elevator. The subjects answered 
a series of questions concerned with the cost estimates described above. Finally, 
the subjects indicated what they would do if they found the lost money. 

It was hypothesized that takers would estimate -the three costs specified 
to be lower than would returners. 

The second aspect of this study concerned the relationship between certain 
personality and situational variables and the commission of the pro- or anti
social behavior. The variables were selected on the basis of two criteria. First, 
they had been found in prior studies to be related to the behavior of interest. 
Second, there was some reason to believe that these previous, positive findings 
were due to these variables' effect on the cost estimates identified by the model. 

Owner Characteristics. Several studies have investigated bystanders' re
actions to thefts. The data from these studies indicate that observers are more 
likely to aid an individual than an institutional theft victim (Dertke, Penner and 
Ulrich, 1974; Gelfand, Hartmann, Walder and Page, 1973; Latane and Darley, 
1970.) Similarly, Penner et al. (1976) and Brookmire (Note 1) found that money 
identified as belonging to an individual was significantly more likely to be 
returned to its owner than was money owned by an institution. Furthermore, 
institutionally owned money was returned more often than money without an 
identifiable owner. 

It seems reasonable to propose that the findings of the last two studies 
could be explained, at least in part, by the cost model. Subjects may have 
assumed that failure to return the money would cause more harm to an individual 
than an institutional owner; and thus the individual owner would demand 
more punishment for the taker than would an institution. Money with no identi
fiable owner belongs to someone else only in the strictest sense of the word. 
Thus, taking would result in less harm and punishment than either of the other 
two owner conditions. If this reasoning is valid, subjects who find individually 
owned money should make higher estimates of the harm done to the owner and 
the punishment the owner would demand than individuals who find insti
tutionally owned money. The lowest estimates of these costs should be made by 
subjects who found money without an identifiable owner. This hypothesis was 
tested in the present study . 

. Sociopathy. The Diagnostic and Statistical Manual for Mental Disorders 
(II) (1968) has described sociopathic (or anti-social) individuals as "grossly 
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selfish, callous, irresponsible, impulsive, and unable to feel guilt ... they 
tend to offer rationalizations for their (anti-social) behavior." (p. 48). 

Subsequent experimental investigations of sociopathy indicate that, among 
normal individuals, high levels of sociopathy are associated with a reluctance 
to act pro-socially and a willingness to act anti-socially. For example, Penner 
et al. (1976) and Brookmire1 found that people who took lost money 
were significantly more sociopathic (as measured by Spielberger, O'Hagen and 
Kling's (1978) Sociopathy Scale) than people who returned it. Stone and Penner 
(1978) found that people who were willing to help another person avoid painful 
electric shock (at cost to themselves) were significantly less sociopathic than 
were people who let the other person be shocked. 

The traditional explanation of these differences has been based on the 
impulsive, hedonistic characteristics of the sociopathic individual. We would 
suggest that sociopathic characteristics may influence pro-social behavior 
because of their effect on the cost estimates proposed by the model. For example, 
individuals with high sociopathy scores show significantly less vicarious 
anxiety in response to another person's distress than do individuals without 
sociopathic tendencies (House and Milligan, 1976; Stone and Penner, 1978). This 
suggests that sociopathic individuals may see an anti-social act as causing less 
harm to its victim and deserving ofless punishment than would nonsociopathic 
individuals. Further, if sociopaths deny responsibility for their actions, they 
should estimate the final cost specified by the model (negative self-evaluation) as 
less than nonsociopaths. Thus, it was hypothesized that subjects who estimate 
the three costs as low will be more sociopathic than subjects who estimate 
·these costs as high. 

Values. Rokeach (1973) has proposed that a person's values (beliefs about 
end states of existence and modes of conduct) are important determinants of 
his/her attitudes and behavior. Several studies have used the importance 
assigned values in Rokeach's (1967) Value Survey to predict pro- and anti-social 
behavior. 

Staub (1974) confronted subjects with a supposedly ill confederate and 
measured their willingness to help him. Helping was positively associated 
with higli rankings of the values, Equality and Helpful, and negatively associ
ated with high rankings of the values, A Comfortable Life, Ambitious, and Clean. 

Penner et al. and Brookmire found that returners of lost money considered 
the valµe Equality more important and the values A Comfortable Life, Ambi
tious, and Clean less important than did takers; a pattern which was in accord 
with Staub's findings. These two studies also found that returners considered the 
value, Honest, to be more imp~i-tant than did takers. This difference has also been 
obtained in other similar studies (Homant and Rokeach, 1970; Sbotland and • 
Berger, 1970.) 

One possible explanation of these findings is based on Rokeach's view of the 
function of values. According to him, we use values as standards "to evaluate and 
judge, to heap praise and fix blame on ourselves and others" (1973, p. 13). 
Actions which violate these standards will be judged negatively. For example, a 
person who placed great importance on the value Honest would be much more 
critical of a dishonest act than would a person who was less concerned with this 
value. 
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This description of the function of values led us to predict that people 
who estimate the harm of taking money and (thus) the punishment to be meted 
out to the taker as high, should consider the values Equality, Helpful, and 
Honest to be more important than would people who estimated these costs as low. 
Conversely, people who evaluate these costs as low should consider the values A 
Comfortable Life, Ambitious, and Clean more important than would people 
who estimate these costs as high. 

Locus of Control. A number of studies have found that people with an 
internal locus of control orientation (Rotter, 1966) act more pro-socially and less 
anti-socially than do people with an external orientation (BrookmiTe, Note 1; 
Johnson and Gormly, 1971; Midlarsky and Midlarsky, 1973.) 

It is possible that these differences might be due to how internals and 
externals explain their behavior. Internals tend toward a personal explanation. 
If this speculation is valid, then people who estimate the third cost as low (i.e., 
avoid a negative self-evaluation by attributing their behavior to the situation) 
should be more external than those who estimate this third cost as high. 

In summary, we hypothesized the following process. The situational and 
personality variables discussed are related to the · pro- and anti-social 
behavior because of their influence on the cost estimates identified by the model. 
Specifically, owner characteristics, Sociopathy, and the six values would in
fluence estimates of harm to the owner and expected punishment. Sociopathy 
and Locus of Control would influence the attribution of the behavior to a 
personal or situational cause. 

METHOD 

SUBJECTS 

The study was initally conducted with 107 male and female undergraduates 
enrolled in an introductory psychology course. It was replicated one year 
later with 100 students in the same course. Students were given extra credit 
points for participation, afforded the opportunity to refuse to participate, 
and debriefed at the end. of the academic term. 

PROCEDURE 

· One week after the beginning of the academic term, the subjects filled out 
Rokeach's (1967) terminal and instrumental value surveys; Rotter's (1966) 
Locus of Control Scale; and Spielberger, O'Hagen and Kling's (1977) Sociopathy 
Scale. They filled these three scales out a second time approximately ten weeks 
later. In order to obtain maximally reliable estimates of their scores on these 
scales, the subjects' mean res~onse for the two administrations was used to 
predict the dependent measures (i.e., response, cost estimates.) 

The subjects'. reactions to the lost money and their estimates of the costs 
described earlier were assessed by a questionnaire which was given a few 
weeks after the second administration of the personality scales. This question.
naire was presented as part of a 1;1tudy on "people's reactions in various 
situations." Because of the large number of questionnaires given in this 
course, it was considered unlikely that the subjects would a ssociate this 
questionnaire with the personality scales (debriefing confirmed this expectation). 
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The questionnaire began with a description of a person finding a ten dollar 
bill on the floor of an empty elevator in a large office building. -The money 
was either in a wallet (individual owner), an envelope bearing the name 
of a company with offices in the building (institutional owner), or without an 
identifiable owner. 

Subjects were asked what most people would do in this situation (i.e., return, 
ignore, or take the money) and why. Following this, subjects were asked to 
assume that the money was taken and to use a seven-point rating scale to 
answer a number of questions. Embedded in these questions were the following 
items concerned with cost estimates: how much harm would be done to the owner, 
how much punishment would the owner demand if the taker were caught, how 
severely should. a taker be punished, how likely is it that a taker would be 
caught, and how much blame for the taking should be placed on the owner. 
Then, subjects were asked what they would do in response to the money. The 
subjects were also asked to explain their behavior on a seven-point scale with 
''because of the situation" at one end and "because of personality character
istics" at the other. This question p_rovided data on the final cost estimate 
proposed in the model. The questionnaire concluded with questions on honesty, 
and determination of people's behavior in general. 

RESULTS 

EFFECT OF OWNER CHARACTERISTICS 

In order to assess the effects of owner characteristics a 3x3X2 analysis (Wi
ner, 1971) was performed on the data from the first group of subjects (N=107). The 
classification variables were owner characteristics (individual, institutional, 
unidentified) and response. There was a significant main effect for response 
(X2 (2) = 81.10, p ( .001). Of the 107 subjects 61 % indicated they would return 
the money, 5% indicated they would ignore it, and 34% indicated they would take 
it. (The percentages for the subjects in the second group (N = 100) were 62%, 
4% and 33%; and X2 was also significant). 

There was a significant owner characteristic by response interaction (X2 (4) 
= 30.81, p ( .001). The pattern of responses was in perfect accord 
with that obtained by Penner et al. (1976). The individually owned money 
elicited the most returning (78. 7% of the 34 subjects in this condition) and the 
unidentified money the least (37.3% of 32 subjects in this condition). Insti
tutionally owned money elicited the most ignoring (8.2% of the 41 subjects in this 
condition); and the individually owned money the least (19.2%). Figure 1 presents 
these data graphically. 

The analysis of the data from the second group of subjects yielded the same 
significant interaction and a pattern of differences in responses, which was 
in perfect accord with that just described. 
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FIGURE 1 

Subject responses to the lost money as a function of owner characteristics. 

THE RELATIONSHIP BETWEEN THE PREDICTOR VARIABLES 
AND RESPONSES TO THE MONEY 

A stepwise discriminant analysis (S.P.S.S. Manual, 1975) was conducted 
using OV'{.ner characteristics, Sociopathy, the six values (A Comfortable Life, 
Ambitious, Clean, Equality, Helpful and Honest), and Locus of Control as the 
predictor variables and returning or taking as the dependent measure. Because 
only five subjects indicated they would ignore the money, the ignore response 
was eliminated from the analysis. 

The alpha level for all results obtained from the discriminant analysis was 
set at .05. The discriminant analysis was terminated at the "step" where the 
predictor variables which had not yet entered the equation had a covariate F ratio 
of less than one. Table 1 presents the univariate F ratios, the covariate F ratios, 
and Rao's V's for each of the predictor variables. 2 

As Table 1 shows, the univariate F ratios for Owner Characteristics, 
Ambitious, Honest, and Sociopathy were all significant. The direction of the 
differences between returners and takers on these variables was exactly the same 
as that found by Pennei: et al. 

The linear combination of seven variables (Owner Characteristics; 
Sociopathy, Clean, Equality, Helpful, Honest, and Locus of Control) signifi-
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Table 1 

Differences Between Returners and Takers 
on Personality and Situational Variables 

Response 

Return Take 

M M· 

F . univ F 
cov 

Predictor Variables (N=55) (N=45) (df= (df= 

d 

1/100) 1/94) 

OWner Characteristicsa 

Sociopathy 

2.19 1.64 12.37** 14.02** 11.1%** 

9.86 11.57 10.32** 5.83* 

Locus of Controlb 

A Comfortable Lifec 

Ambitious 

Clean 

Equality 

Helpful 

Honest 

* p ( • 05 

** p <.. • 01 

10.51 

10. 60 

10. 81 

13.32 

10. 30 

9.29 

4.23 

a)Owner Characteristics was coded as follows: 
l=Unidentified, 2=Institutional, 3=Individual 

11. 32 1.15 

9.15 2.81 

8. 91 4.79* 

-12. 77 <l 

11.51 2.25 

9.19 <l 

6.10 4.82* 

.b)The lower the mean the more internal the locus of control orientation. 
c)The lower the mean the more important the value. 

3.43 

<l 

<l 

2.55 

1.25 

1. 75 

3.65 

7.6%** 

1.7% 

1.5% 

1.0% 

1. 3% 

2.3% 

d)This is the covariate Fratio at the "step" where those variables which had not entered the discriminant 
function had a covariate F ratio of less than one. 
e)The percentages in this column indicate the variance accounted for by this variable when it entered 
the discriminant function. Asterisked percentages indicate that the variable added significantly 
to the separation of the two groups (by Rao's V). 

cantly discriminated between returners and takers (F mult (7 ,94) = 4.83; p < .001, 
amount of variance accounted for (1-A) = 16.5%). The direction of the dif
ferences on all these variables was in accord with that found by Penner et al. The 
covariate F ratios and Rao's Vs for Owner Characteristics, Sociopathy and 
Honest were significant. 

Kerlinger and Pedhazur (1973) and others strongly recommend the cross
validation of results from a stepwise discriminant analysis on an independent 
sample. The discriminant weights for those variables which loaded in the first 
discriminant analysis were used to classify subjects from the second group in a 
standard (rather than a stepwise) discriminant analysis. It was found that the 
discriminant weights which produced correct classifications for 72.5% of the sub• 
jects in the first group, produced correct classifications for 7 4. 7% of the subjects 
in the second group. 

THE RELATIONSHIP BETWEEN COST ESTIMATES AND 
SUBJECT'S RESPONSES 

The first hypothesis to be tested was that returners and takers would differ 
in their estimates of the costs involved in the taking of the money., In accord 
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with the predictions .made by the model, returners estimated the harm done to the 
money's owner and the amount of punishment the money's owner would demand 
to be significantly greater than did the takers (F 1,98) = 56.52, p ( .001; F (1,98) 
= 6.08, p ( .05, respectively).3 Also returners were likely to attribute 
their behavior to a personality characteristic, while takers attributed their 
behavior to the situation they were in (F (1,98) = 125.54, p ( .001). In addition 
to these predicted differences, returners estimated the severity of the punishment 
a taker would receive and the likelihood a taker would be caught as significantly 
greater than did takers (F (1,98) = 47.08, p ( .001; F (1,98) = 6.05, p ( .05). 

The linear combination of these five variables was found to significantly 
discriminate between returners and takers (F mult (5,94) = 40.92, p < .001, (1-/\) = 
68.6%). Using the discriminant weights derived from this function, it was 
possible to correctly classify 93.0% of the subjects as returners or takers. When 
the discriminant weights were applied to the second (cross-validation)" group 
of subjects, 92.6% of the returners and takers were correctly classified. The results 
of this analysis are presented in Table 2. 

Table 2 

Differences Between Returners and Takers in Cost Estimates 

Response 

Cost Estimatesa 

Harm to Owner 

Severity of Punislment 

Punishment Demanded 

Prob. of Being Caught 

Self Attriootiond 

* p (. .OS 

** p ( • 01 

*** p ( • 001 

Return 

M M 

(N=SS) (N=45) 

3.35 5.24 

4.25 5.93 

3.13 3.96 

5.45 6.09 

2.04 5.51 

FOOTNOTES 

F . 
univ 

(df= 
1/98) 

56.52*** 

47.08*** 

6.08* 

6.05* 

F cov 

(df= 
1/94) 

2.29 

5.06* 

2.80 

7.55* 

124.53***70.51*** 

alln all cases the lower the mean the higher the cost estimate. 

• 8%** 

7.5%*** 

1.3% 

3.0%*** 

54. 0%*** 

b)This is the covariate F ratio at the "step" where those variables which had not entered the discriminant 
function had a covariate F ratio of less than one. 
c)The percentages in this column indicated the variance accounted for by this variable when it entered 
the discriminant function. Asterisked percentages indicated that the variable added significantly 
to the separation of the two groups (by Rao's V). 
d)The lower the mean the more the subjects tended toward a personality attribution of behavior. 

THE RELATIONSHIP BETWEEN THE PREDICTOR VARIABLES AND 
THE COST ESTIMATES 

To test this relationship, subjects who answered "1" or "2" to the "harm 
done to owner," "punishment demanded," "likely to get caught," and "per-
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sonality-situation" questions were classified as estimating these costs high, 
while those who answered "6" or "7'' were classified as estimating these costs_ 
as low. On the "severity of punishment" question, subjects who answered 
"1" or "2" were classified as estimating this cost as low, while subjects 
answering "6" or "7" were classified as estimating this cost as high. Only 
three subjects gave high cost estimates on the questions concerned with severity 
of punishment and the likelihood of being caught. Therefore, it was 
impossible to conduct discriminant analysis on these questions. For purposes 
of clarity, each of the remaining three cost estimates will be considered 
separately. 

Harm done to the owner. Of the 107 subjects in the first group, 15 estimated 
this cost as high and 28 estimated it as low. As predicted, the subjects saw 
the greatest harm being done to the individual owner and the least harm being 
done to the unidentified owner (F (1,41) = 17.26, p ( .01). Also in accord with 
the prediction made, subjects who estimated this cost as high scored significantly 
lower on the sociopathy scale (F (1,41) =· 4.65, p < .05) than did the subjects 
who estimated this cost as low. 

The linear combination of four variables (Owner Characteristics, Soci~ 
opathy, Clean, and Helpful) significantly discriminated between high and low 
cost estimates (F mult (4,38) = 6.26, p ( .001; (1 -/\) = 39.8%). Only the 
covariate F ratios and Rao's Vs for Owner Characteristics and Sociopathy 
were significant: This discriminant function correctly classified 79.1 % of the sub
jects in the first group and 79.4% of the subjects in the second (cross-validation) 
group. 

Estimates of punishment. Of the subjects in the first group, 17 estimated 
this cost as high and 36 estimated it as low. As hypothesized, the subjects saw 
the individual owner as demanding the most punishment and the unidentifiable 
owner as demanding the least (F (1,51) = 8.11, p < .05). Also subjects who made 
a high estimate of this cost scored significantly lower on the Sociopathy scale 
than did subjects who estimated this cost as low (F (1,51) = 11.11; p < .01) The 
linear combination of four variables (Owner Characteristics, Sociopathy, 
Clean, Locus of Control) significantly discriminated between the two groups 
(F mult (4,48) = 7.96; p ( .01; (1 -/\) = 39.9%). The covariate F ratios and Rao's 
Vs for Owner Characteristics, Sociopathy, and Clean were significant. Using 
the discriminant weights derived from this function, 77.4% of the subjects in the 
first group and 67.4% of the subjects in the second (cross-validation) group were 
correctly classified. 

Personal vs. Situational Attributions. Forty-seven of the subjects attributed 
their actions to a personality characteristic, while 29 attributed their actions to 
the situation. Over 90% of the subjects who attributed their behavior to per
sonality characteristics were returners and over 95% of the subjects who at
tributed their behavior to the situation were takers. As predicted, subjects who 
attributed their behavior to the situation (i.e., low cost estimate) scored sig
nificantly higher on the Sociopathy scale than did subjects who attributed their 
behavior to personality characteristics (high cost estimate) (F (1,74) = 7.42, 
p ( .05). 

The linear combination of Owner Characteristics, Sociopathy, Clean, Help
ful, and Locus of Control significantly discriminated between the two groups 
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(F mult (5, 70) = 4.03; p ( .01; (1 -/\) = 12.4%). The covariate F ratios for Sociopathy 
and Locus of Control were significant and in the predicted direction. That is, 
people who estimated this cost as low were more sociopathic and more external 
than those who estimated it as high. 

In the first group 68.4% of the subjects were correctly classified; 69.5% of the 
subjects in the cross-validation group were correctly classified. 

DISCUSSION 

This study was a paper-and-pencil simulation of earlier studies in which 
subjects actually confronted lost money. Despite this difference in methodology, 
the results of the present study closely paralleled those obtained in these 
earlier studies. The relationship between owner characteristics and the de
pendent measure and the pattern of differences between retur~ers and takers 
on the personality variables were in perfect accord with the findings of Penner et 
al. and Brookmire. As in prior studies, Owner Characteristics and scores on 
the Sociopathy scale were the strongest univariate predictors of the subject's 
reactions to the money. Finally, it was possible to cross-validate the 
discriminant function derived from the first group of subjects in the present 
study with almost no shrinkage. All of these data suggest that the phenomenon 
under investigation is quite stable and the simulation approach provided a 
viable way to investigate it. 

It should be noted that in the prior studies over 40% of the subjects gave an 
ignore response; in the present study less than 10% of the subjects indicated they 
would ignore the money. This discrepancy may be explained by a difference in the 
costs associated with the ignore response in the two methodologies. In the 
earlier studies an ignore response was operationally defined as moving the 
money from the place it had been left to another location in the same room. 
(If the money was not moved, the subject was not included in the study.) In 
retrospect, many of the subjects in the prior studies may have opted for ignoring 
because it was the lowest cost course of action. A subject who ignored the money 
avoided the effort of finding someone to return the money to and the potential 
cost of a ~onfrontation with the money's owner while in possession of the money. 
In the simulation the subjects simply indicated on a questionnaire what they 
would do. Thus, in this study ignoring was no less costly a response than were 
returning or taking. This resulted in substantial increases in the return and take 
responses at the expense of the ignore response. 

Differences in Cost Estimates. As predicted, returners estimated all three 
costs to be significantly greater than did takers. More specifically, when asked to 
estimate the costs associated with a hypothetical person taking the money, re
turners indicated that the taker's actions would result in a great deal of harm to 
the money's owner and in considerable punishment for the taker. In contrast, 
subjects who indicated that they would take the money estimated both these 
costs as quite low. The subjects who indicated that they would return the money' 
saw their actions as being due to a personality characteristic, almost exclusively, 
while the takers attributed their behavior to the situation. 

This question was_ asked after the subjects had indicated what they would 
do in response to the money. Thus, it is reasonable to propose that part of the 
large difference between returners and takers on this question was due to a post-
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hoc rationalization of their behavior. However, returners were also significantly 
more likely to attribute the behavior of a hypothetical taker to personality _ 
characteristics than were takers who strongly tended toward a situational 
explanation (F (1,98) = 9.62, p ( .01). This question was asked prior to and 
independently of the question concerned with the subjects' own actions. This 
strongly suggests that the returners and takers tended to differ in their 
explanations of the behavior of interest even when their own actions were not 
involved. 

These data led us to the following conclusions about a reward/ cost view 
of the commission of pro- and anti-social acts. First, we find ourselves 
in general agreement with Piliavin• et al.'s proposal that people evaluate the 
rewards and costs associated with their decision to act pro- or anti-socially. Our 
findings also indicate that one of the most important cost estimates is the 
person's judgment about what helping (or not helping) "says" about him/her 
as an individual. Pro-social behavior will be most likely to occur when people 
attribute their actions to personality characteristics rather than the situation 
they are in. 

This strong endorsement of the reward/cost view of pro- and anti-social 
behavior must be tempered by the realization that other variables (e.g., empathy, · 
modeling) will also exert an influence on people's behavior. Also, it is un
reasonable to view the relative importance of the costs specified by the model 
as invariant across all situations. However, it would appear as if a con
sideration of the rewards and costs invoved in a pro- or anti-social act represents 
a viable way of explaining the phenomenon. 

The Effect of the Personality and Situational Variables on the Cost 
Estimates. The second major question addressed by this study was whether the 
cost estimates specified by the model are influenced by the personality and 
situational variables selected for examination. 

As predicted, owner characteristics significantly influenced the estimates 
of the harm to the owner and expected punishment. With regard to the first cost, 
60% of the people who estimated it as high were in the individual owner con
dition; 13% were in the unidentified owner condition. Fifty per cent of the low 
estimators of this cost were in the unidentified owner condition; 14% were 
in the individual condition. Owner characteristics had a much weaker effect on 
estimates of punishment. Of the 17 people who estimated this cost as high, 59% 
were in the individual owner condition and 6% were in the unidentified owner 
condition. However, among the people who estimated this cost as low, only 39% 
were in the unidentified owner condition and 28% were in the individual 
condition. 

Sociopathy scores were significantly related to all three cost estimates. As 
predicted, subjects who estimated the three costs as low were significantly more 
sociopathic than were subjects who estimated these costs as high. Further, 
sociopathy was the most powerful univariate and multivariate predictor of the 
last two cost estimates (punishment and negative self-evaluation). 

The finding that people who estimated the first two costs as high were 
significantly less sociopathic than people who estimated these costs as low 
was consistent with prior experimental work on Sociopathy. For example, House 
and Milligan (1976) and Stone and Penner (1978) both found that high socio-
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pathic individuals display less vicarious anxiety in response to another's 
distress than do low or nonsociopathic individuals. Thus, it is not surprising 
that the people who saw little harm in the taking of the money and the 
amount of expected punishment as minimal were more sociopathic than people 
who estimated these costs as high. 

The manner in which Sociopathy affected the subjects' explanations 
of their behavior (i.e., whether it was due to personality or situational factors) 
was consistent with the clinical description of sociopathic individuals. 
According to the Diagnostic and Statistical Manual (II) (1968), Sociopaths deny 
responsibility for their anti-social acts. lri the present study, subjects who 
attributed their behavior to situational factors (i.e., · denied responsibility 
for their actions) scored significantly higher on the Sociopathy scale than the 
subjects who attributed their behavior to personality characteristics. 

Contrary to our predictions, the importance assigned to the six values exerted 
an influence on only one of the cost estimates. The importance assigned the value 
Clean added significantly to the separation of the subjects who made high and 
low estimates of expected punishment. However, none of the univariate Fratios 
for any of the value rankings was significant. 

Despite the fact that value importance was only minimally related to the 
co·st estimates, in this study and prior ones (Homant and Rokeach, 1970; 
Shotland and Berger, 1970; Staub, 1974) values have been found to be sig
nificantly related to the commission of pro- and anti-social acts. Thus, while 
value importance affects the behavior of interest, it does not appear to affect 
the cost estimates specified by the model. It would appear then that values either 
exert their impact directly on the behavior or they influence cost estimates 
not specified by the model. Given the apparent potency of values as determin
ants of social behavior (cf. Rokeach, 1973), it might be fruitful for future research 
to investigate these two possibilities. 

The data on Locus of Control were equivocal. Subjects who attributed 
their behavior to personality characteristics were more internal than those 
who attributed their behavior to the situation, but this was significant only at 
the .10 level. Locus of Control did contribute significantly to the separation 
of the two groups in the discriminant analysis. 

Locus of Control in consort with Sociopathy did produce a cooperative 
suppression effect (Cohen and Cohen, 1975). That is, these two variables 
were negatively correlated (low sociopaths tended to be external), but in the 
discriminant function each variable's presence increased the strength of the 
relationship between the other variable an~ the dependent measure. (This also 
occurred in the cross-validation group.) In other words, the amount of variance 
accounted for by Sociopathy and Locus of Control in combination was greater 
than the sum of the variance accounted for by each variable. 

These findings led us to the following conclusions. First, owner char
acteristics and Sociopathy were the most potent determinants of the three cost . 
estimates. Locus of Control significantly influenced the subjects' self
attributions only when its relationship with Sociopathy was taken into account. 

In conclusion, it would appear that the conceptualization presented in the 
introduction to this paper is substantially valid. This conclusion is based on the 
rather clearcut results of the major analyses and the fact that it was possible to 
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cross validate these results without any appreciable shrinkage. The per .. 
sonality and situational variables · selected for examination appeared to . 
influence the cost estimate. The cost estimates, in tum, affected the subjects' 
responses to the lost money. 

FOOTNOTES 

1Brookmire, D.A. Pro- and anti-social behavior as a function of situational and personality variables. 
Unpublished Master's thesis. University of South Florida. 

2 Rao's Vis an estimate of whether the addition of a variable to the discriminant function contributes 
significantly to the separation of the two groups. 

3 '11lese analyses are based on 100 subjects because two of the subjects failed to complete the 
questionnaire. 
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THE DEVELOPMENT OF AV ALIDITY SCALE 
FOR THE CLINICAL ANALYSIS QUESTIONNAffiE 

Samuel E. Krug 
Institute for Personality and Ability Testing 

ABSTRACT . 

Following the procedures similar to those used by the MMPI authors in the 
development of the F (validity) scale, a self-contained validity index was 
developed from the item pool of the Clinical Analysis Questionnaire (CAQ). 
Ten (10) items were found to have very infrequently endorsed alternatives in a 
derivation sample of 300 normal college students. These were checked in an 
independent sample of 200 college students and in a sample of 200 clinically 
diagnosed adults, all of whom were tested as part of the test's standardization. 
The resulting scale effectively differentiated acceptable from randomly gen
erated profiles with a satisfactorily high level of validity (.61) and classification 
accuracy (83%), yet did not differentiate normal from clinical profiles, as is 
frequently the case withF. Because of its brevity and conven·ence, it is likely to 
become an important element of the CAQ profile and provide the examiner 
with valuable evidence on test-taking attitude. 

INTRODUCTION 

In 1971, Delhees and Cattell produced an important new instrument, the 
Clinical Analysis Questionnaire (CAQ). The test has 28 scales, 16 of which are 
the normal personality traits previously included in Cattell' s 16 Personality 
Factor Questionnaire (16 PF), seven of which measure various primary mani
festations of depression, and five of which were developed to measure factor
analytically identified clinical traits discovered in the MMPI item pool. 
Consequently, the questionnaire provides evidence of pathology along with 
information on personality structure, thereby serving both diagnostic and 
treatment-planning functions. Unfortunately, the questionnaire was developed 
without a validity scale, no doubt due in part to Cattell's contention that such 
scales represent only a '' simplified compromise with the real complexity of the 
mechanisms involved" (Cattell, Eber, & Tatsuoka, 1970, p. 55). His position 
has been that the issue of distortion in personality measurement needs to be 
considered from the broader perspective of "perturbation theory" (Cattell, 
1968, 1977), which proposes that the difference between an individual's true 
and obtained trait score is partly a function of other personality characteristics 
as well as certain role factors. The basic model has been empirically tested and 
found to be valid (Krug & Cattell, 1971). However, the approach has a number 
of important practical drawbacks. For example, the extent to which the 
individual has adopted influencing roles must be assessed at the same time as 
the personality variables. This requires additional testing time and may fre
quently involve the examiner in test construction if no appropriate role 
measure is available. Furthermore, the necessary calculations assume the 
availability of electronic computing facilities. Rather than a "simplified com
promise," then, self-contained validity scales represent a practical 
compromise for most psychological examiners. 
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The MMPI's F scale is one early attempt at a self-contained validity indi
cator. The 64 items that constitute this scale were endorsed in the keyed 
direction by no more than 10% of the normative group. This led MMPI devel
opers to conclude that elevated F scores represented serious departures from 
normal test-taking attitudes and indicated an invalid profile (Dahlstrom & 
Welsh, 1960). Since the criterion for item selection was infrequency in a rela
tively normal population, perhaps it was not too surprising to find markedly 
elevated F scores accompanying serious elevation on the clinical scales as well, 
notably Scales 6 (Pa) and 8 (Sc). Butcher (1969) has noted thatF correlates with 
severity of illness in a clinical population and that T scores as high as 80 do not 
necessarily indicate an invalid profile. Gynther (1961) has also pointed out the 
clinical relationships of elevated F scores. 

This approach to the development of a validity scale is not unique to the 
MMPI and has been followed with minor variations elsewhere, fairly r~cently 
by O'Dell (1971) in constructing a "random" scale for the 16 PF. Judging by 
the contenf of the 31 items O'Dell selected, it seems that this scale is likely to 
suffer from similar problems. More than half of the items fall on factors known 
to be a part of the 16 PF second-order anxiety pattern or on the intelligence 
factor. Consequently, people might score high on O'Dell's index because they 
are anxious, because they are not able to concentrate sufficiently on those 
items that require a correct answer, because of a combination of these two 
factors as · in clinical depression, or because the items really were answered 
carelessly. 

Still, the method by which the MMPI F scale and the 16 PF random scale 
· · were developed is appealing. It seemed that with certain modifications to the 

basic procedure a self-contained scale could be developed for the CAQ which 
would reliably differentiate valid protocols from those which could be 
generated by a chance response pattern, yet not constitute simply a pathology 
scale that would differentiate essentially normal from clinical profiles. 

METHOD 

Although the CAQ contains 272 items, the initial selection was limited to 
those 120 that were not part of the depression, pathology, or intelligence 
factors. The items excluded by this criterion were those likely to show unusual 
endorsement patterns among normal subjects but primarily because they deal 
with clinically relevant content. The response patterns of 300 male and female 
undergraduates, sampled in roughly equal proportions-henceforth desig
nated the derivation group-were obtained under normal testing .conditions. 
Subjects averaged 19 years of age. All were enrolled in a psychology course at 
the time of testing, but not all were psychology majors. Testing took place at 
three public universities located in Illinois, Florida, and California. Fourteen 
(14) items satisfied the initial condition: endorsement frequencies of 10% or 
less. Parenthetically, this selection ratio (14/120 items) is almost precisely 
equivalent to that encountered in the construction of theF scale (64/550). 

Next, a random sample of 200 clinically diagnosed adults was drawn from 
nearly 2,000 protocols that had been · obtained during the development and 
standardization of the CAQ. This group of men and women, sampled in equal 
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proportions, averaged 34 years of age (range 15-71). Subjects were tested at 
approximately 60 locations throughout the United States and Canada. On the 
whole, this was a slightly more urban sample and had slightly lower minority 
representation than the college students, but neither difference was of major 
significance. These were to serve as a comparison group so that items which 
provided significant clinical/ normal differentiation could be identified. Rather 
than use the derivation sample and run the risk of confounding the results with 
regression effects, a second, independent sample of 100 undergraduate males 
and 100 undergraduate females was randomly drawn from among 888 students 
who had participated in the CAQ standardization and used as the contrast 
group. Again, this group averaged 19 years old. More than 5% of the variation 
in four of the 14 items was related to the clinical-normal dichotomy, and these 
were eliminated from further consideration. The means for the three groups on 
each of the remaining 10 items are reported in Table 1. 

Table 1 

ITEM COMPOSITION AND MEANS ON THE CAO V SCALE 

Means 

Keyed Deviation Clinical College 
Item Alternative Sample Sample . Sample 

4 B .060 . 050 .145 

18 B .073 .060 .080 

24 B .090 .085 .180 

39 B .040 .110 .080 

67 B .097 .130 .095 

75 B .080 .065 .070 

81 B .097 .105 .105 

90 C .083 .155 .110 

110 C .070 .050 .070 

120 A .077 .080 .110 

Scale Mean .767 .875 1.045 

Note: In contrast with the trait scales of the CAO, the V scale items scored dichotomously . 

Next, 200 protocols were obtained by using a computer to generate random 
response patterns. Scores on the 10-item validity (Y) scale were calculated and 
comparisons made among the clinical, college, and random samples. In both 
clinical and college samples, the modal score on V was 0. Using a cutting score 
of 2 on the scale, i.e., classifying protocols with a score of 3 or higher as valid, 
appeared to be optimum and correctly classified 83% of the 600 profiles. A test 
for the validity of the classification resulted in X 2 of 222, which was significant 
far beyond all conventional levels. Reexpressing these findings in terms of th~ 
strength of association rather than hit rate, the V scale is found to have a 
validity of .61 against the desired criterion. Using this rule, only 9.8% of the 
clinical and college cases were incorrectly identified as invalid. Depending on 
which type of classification error the examiner wishes to minimize, other 
cutoffs may be more appropriate. For this reason, distributions are reported in 
Table 2. 
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Table 2 

DISTRIBUTION OF SCORES ON THE V SCALE 

Percentage of Sample Obtaining Score 

Clinical College Random 

49 41 1 

28 33 7 

14 16 23 

5 6 24 

2 3 27 

2 13 

3 

2 

Correlations between V and the 28 trait scales of the CAQ were calculated. 
Items which are part of V were not scored on their usual trait scale, to eliminate 
spurious correlation based on overlap of items. These values are shown in 
Table 3. 

A final check was made on the reliability of this 10-item V scale, which was 
found to be .44 for the sample of 200 clinical cases as calculated by Kuder
Richardson Formula 20. 

DISCUSSION 

The primary aim of the research-to construct a scale from the item pool of 
the Clinzcal Analysis Questionnaire (CAQ) that would effectively differentiate 
random from normal profiles but that was not directly tied to pathology
seems essentially satisfied. The scale has 10 items which are very infrequently 
endorsed in the keyed direction by either normal or clinical subjects. Seven of 
the 10 items are keyed for the "in between" or "uncertain" response. Only 
one of the items is taken from a scale that contributes importantly to the 
anxiety factor. Three come from Factor A, warmth. For V, however, one is 
keyed in the A+ direction, one in the A- direction, and one is neutral. For five 
of the items (4, 24, 67, 90, 93), the other two response alternatives are 
endorsed with roughly equal frequency. On the remaining five items, usually 
only one non-keyed alternative is heavily endorsed. Thus, the scale incor
porates items that have two "attractive" response alternatives as well as those 
that have only one. Because the items themselves are protected by copyright, 
they cannot be reproduced here. However, in general, higher scores indicate 
that the individual is uncertain about the type of material he prefers to read, 
what kind of animal he prefers; whether he likes to work alone, or which of two 
jobs he would enjoy more. On the other hand, he is definitely too busy to do 
charity work and would definitely not like to be a lion tamer. 

Despite the fact that no attempt was made to develop a homogeneous . 
scale, and considering its brevity, the internal consistency of V is reasonable. 
When adjusted by a Spearman-Brown formula to the 64-item length of F, the 
reliability jumps to .83, which is quite close to what has been reported for F 
(Dahlstrom & Welsh, 1960). 
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Table 3 

CORRELATIONS OF V WITH CAO PRIMARY FACTORS 

Normal Primaries 

A Warm-hearted 

B Intelligent 

C Emotionally stable 

E Assertive 

F Enthusiastic 

G Conscientious 

H Venturesome 

I Sensitive 

L Suspicious 

M Imaginative 

N' Shrewd 

0 Worried 

01 Experimenting 

02 .self-sufficient 

03 Control led 

04 Tense 

Primary Trait 

DfJpression Primaries 

D1 Hypochondriasis 

D2 Suicidal depression 

D3 Agitated depression 

D4 Anxious depression 

D5 Low energy 

D6 Guilt and resentment 

D7 Bored depression 

Clinical Primaries 

Pa Paranoia 

Pp Psychopathic deviation 

Sc Schizophrenia 

As Asthenia 

Ps General psychosis 

• p <.05 

p<.01 

Note: Decimal points have been omitted . 

Clinical Sample 

-07 

-10 

-03 

-06 

-07 

-17* 

-13 

11 

-07 

06 

-03 

07 

10 

24 • • •. 

-16 

09 

16* 

17• 

04 

10 

14* 

03 

15 

21 • • 

-17 

20·· 

06 

09 
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College Sample 

-09 

-30** 

02 

-03 

-07 

-31 ** 

-11 

-06 

-10 

-02 

-08 

-01 

04 

04 

-07 I 
03 11 

111 

Ill 

ill 
Ill 

20· • 

24 • • 

05 

04 

06 

08 

39•• 

28** 

-05 

26* • 

07 

28* • 
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Using an optimum cutoff score, 83% ·of all profiles were correctly classi
fied, and a validity coefficient of .61 was reported. In one sense this should be 
considered cross-·validation evidence on the scale, since the sample used in 
initial item selection was not used in subsequent research on its classification 
effectiveness. In terms of how scores relate to pathology, Table 1 shows that 
the clinical group actually scored lower than the college sample on V, though 
not significantly lower . . 

In terms of the relation of the validity scores to the primaries on the ques
tionnaire, it is found to correlate negatively with both B (intelligence) and G 
(conscientiousness) in the college group. Both correlations are in the same 
direction for the clinical group, but only that for G is statistically significant. 
This relationship to intelligence, one of the highest found, is surprising in light 
of the fact that V contains no intelligence items, but is consistent with the aim 
of developing a scale that would measure the examinee's tendency to answer 
unreliably and inconsistently. The correlation of .39 with the CAQ Bored 
Depression scale is also consistent with this interpretation. 

When we look at the relationship of V to broader second-order factors that 
have been identified among the CAQ primaries (Krug & Laughlin, 1977), the 
significant correlations are -.26 with Extraversion, .25 with Depression, .25 
with Psychoticism, and -.20 with Superego Strength. The patterns were 
highly congruent across clinical and normal subjects. In short, despite all 
efforts to eliminate pathological elements from V, there are indications that 
individuals who score higher on V are somewhat more disturbed than low
scoring individuals, though these tendencies are slight. Perhaps as a byproduct 
of measuring consistent item patterns V picks up some elements of the cogni
tive confusion very central to depressive disorders (Beck, 1967). 

Nevertheless, based on the evidence reported here regarding its effective
ness and since it is short and convenient to score, the CAQ V scale is likely to 
become an important element of the test profile and provide the examiner with 
valuable evidence on test-taking attitude. 
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TESTING THE NULL HYPOTHESIS: 
AN UNSTATEMENT 

G. F. Lawlis and L. A. Peek 
North Texas State University 

Editors Note: Although both the authors and I realize that nothing startling 
or new is presented in this paper, it, however, (:overs a topic which is often for
gotten or overlooked by researchers. Thus, it was felt that this careful pre
sentation of the problem would be worthy of our readers time. 

Using the system for developing new terms expounded by Orwell (1984) the 
word "unstatement"lmeansan undefined statement. After hours and hours spent 
in thesis and dissertation defenses in eight graduate psychology departments, 
we became amazed by the lack of understanding held for the unstatement called 
the "null hypothesis." Our purpose here is to briefly explain the frequent ab
surdities involving the null hypothesis and again try to explain its definition. 

How often have we heard statements -like these? "I'll state my purpose in 
terms of the null hypothesis because I want to explore the·se data." "Since I don't 
wish to predict direction yet, I'll state my question as the null hypothesis." 

Webster (Webster's New World Dictionary, 1953) offers· an adjective which 
means "amount to nought; nil...of no value, effect, or consequence." The logical 
alternative to making a statement in support of an hypothesis is making a state
ment which amounts to nought, making a statement of no ;alue, making a 
null statement. Consider the researcher who says, "I want to explore my data so 
I will make a statement of no value;" or, "Since I don't want to predict direction 
yet, I'll say something that amounts to nought." When they do say this, we 
sometimes feel like agreeing with them. 

Originated by Neyman and Pearson, although often referred to by the 
misnomer "Fisherian," hypothesis testing theory involves setting up a straw
person and shooting it down. The desire to prove something using statistical 
inference necessitated this development. When researchers wish to prove 
some theoretical statement, they construct another statement, one of no value 
amounting to nought, which represents the possible outcomes from a study other 
than the outcome they wish to find. "Other than" not "opposite of." What 
they then do to prove their statement is to make, by designing their study, 
the no-value statement appear sufficiently unlikely so that fellow researchers 
and editors will believe the original statement. Summarizing the logic, "Since 
the possible outcomes other than our statement are so unlikely, our's is 
proven." 

In order to disprove the "other than" statement - which is, of course, 
the null hypothesis - the researchers then avail themselves of significance 
testing theory, which was greatly developed by Fisher. There always see~s to be 
great confusion of hypothesis testing theory with significance testing theory. 
This is most likely due to the term, often used in hypothesis testing, 
"significance leveh." 

In hypothesis testing theory, researchers are held to have shown the null hy
pothesis to be sufficiently unlikely to make others believe their tbeory - to "reject 
the n.ull" - when the significance level2 of their data reaches the significance 
leveh. The term "significance level2" is one from significance testing theory. A 
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common alternative to "significance leveh~' is "criterion," and we shall use only 
this term below. The most popular criterion is, of course, the significance level of .05. 

If the criterion is not that significance level, what is the significance 
level? The significance level is a probability. Consider a model of some 
phenomenon which allows us to collect sets of data.1 If the study were repeatable 
(they never actually are, of course), it would give us several data sets. Since 
we cannot repeat the study many times, we use a logical process - we 
theoretically develop data sets from the model. The model gives us all or many 
of the several data sets (if the data are continuous, the model gives an infinite 
number of data sets). Now, if we can at least partially arrange the data sets in 
some order, we can make statements about the position of our obtained data 
set ii:i this ordering. 

When researchers are using significance testing theory to describe the 
reliability of the relationships found in the data set obtained in a study, they 
want to order the theortical data sets possible from their model so that they 
can make probability statements about how representative the obtained data 
set is of the population of data sets under their model. . Or in other words, 
they want to make a statement about the average distance their obtained data 
set is from the population of data sets. 

This probability or distance is defined (Kempthorne & Folks, 1971, p. 222) as 
the sum of the probabilities of occurrence for data sets from the model, 
beyond the obtained data set in the orderi~g. Since the sum of probability 
of occurrence of all data sets must be unity, the significance level ranges from 
0 to 1. When seen as a distance, the significance level's values are a little 
strange: zero when it is beyond the other potential data sets and unity when 
the distance to the other possible data sets is infinitesimal. 

There is one analysis technique in common use that actually manipulates the mod
el. In Fisher's Exact Test the total number of data sets is theoretically figured, then the 
number of possible data sets more distant than the obtained data set is logically devel
oped. From this the significance level is computed. In all of the other approaches to 
analysis common in psychology's usage, distributional assumptions are made. 
Even the favorite "distribution free" technique, chi-square, is based upon the "approxi
mate distributional property of C" (Kempthorne & Folks, 1971, p. 229). C, of course, 
is the sum of the (0 .:._ E)2/ E. The term "distribution free" refers to the as
sumptions made about the data rather than the test statistic. 

In order to understand the significance level, let us consider analysis of 
variance _(ANOV A). Here we use a model which proposes constant additive 
differences between types of observations - between groups. We study the 
phenomenon of interest so that if our theoretical hypothesis is correct, our 
obtained data set will have constant additive differences. Because the model for 
ANOV A has been considerably studied, we know that the summary statistic 
for the variability within the groups (the "error mean sq~are") has a known 
distribution given the model and some assumptions. Because of the way the 
ANOV A model is developed, we are interested only when the significan~e 
level approaches the zero end of its range. 

Other models have significance levels of interest thoughout their ranges. 
For example, consider Fisher's transformation of the product-moment cor
relation coefficient · into a Normal deviate. The Normal distribution 

134 



G. F. LAWLIS and L. A. PEEK 

as a model for the transformed correlation is of interest at either extreme and 
in the middle. The Normal distributiqn, like all continuous probability models, 
must be dealt with along intervals - the probability of occurrence of a given. 
single value, even in the middle, is zero. But since we would generally be 
interested in an interva-1 anyhow, this is no problem. Our most frequent 
interest is in the tails of the Normal distribution. We could, however, be 
interested in an interval around the middle. For example, the probability 
that the standard Normal deviate will fall between -.1 and +.l is about .08; 
unfortunately, when one transforms back to the correlation, with n = 30, this 
represents a correlation of about plus or minus .02. 

Fisher, who did not seem to think much of hypothesis testing as a means 
of analysfa, would have had us use his significance levels as guides to forming 
an opinion of the quality of our data. If, for example, we were concerned 
with discovering if there was a detectable association between two variables, 
we should consider how probable (or actually how improbable) our data were if we 
~ssumed the summaries from the population of data sets we could have gotten 
from our study approximated a Normal distribution with mean of zero. As we 
know, the Normal distribution is the best guess for an appoximate distribution 
for any summary statistic regardless of the distribution from which the data 
are drawn. 

Psychology has chosen, for the most part, to say they pref er hypothesis 
testing (This is all right; some of the nicest people do, too). Before we branched 
out to deal with significance testing, we saw researchers setting up a straw
person which represented everything but the hypothesis they wished to prove, 

. only so that they could make it look so silly that they could believe what 
they had wanted to believe in the first place. 

Those who support the hypothesis testing approach over significance 
testing put forward two main arguments. The first is clearly untrue. Hypothesis 
testers claim that it is only by the a priori setting up ·of the decision rules 
(establishing a given level necessary for alpha) in hypothesis testing that 
the researchers can prevent themselves from fudging their requirements for 
sufficiently stringent significance level. How silly. We can say, "Only a 
significance level equal to or less than .05," either before the data collected 
or ex post facto. Moreover, if there is anything that might encourage fudging, 
it is the rigid requirement for either alpha equal to or less than .05 or nothing 
(One always thinks, and then applies the usual rounding rules to an obtained 
alpha of .051). 

The other argument is that by designing the study to produce data 
addressing the null hypothesis, we are, somehow or another, protected from 
unconsciously biasing our study to support our own theory, the alternative 
hypothesis. While we do not know where the unconscious is, nor even if we 
have one for sure, we are sure that our unconsciouses are capable of realizing 
that we are not really interested in the null hypothesis. And if, perchance, 
the null hypothesis does turn out to be unlikely given our data, all will not be 
lost. 

The other version of this second argument is that if our study is aimed at the 
null hypothesis then "random variation" will operate to make our opinion of the 
data more conservative. If this "random" is the mathematical random, then 
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this statement fails by the clear logic · that mathematical randomness is 
exactly what significance testing theory addresses. The significance level 
is exactly a probability statement based upon the expectations we have of this 
type of randomness. If "random" is meant to signify a fickleness in nature 
which is at heart unlawful, then we could never have dealt with it in a systematic 
way regardless of our approach. 

Hypothesis testing does work; it does let us establish rules to make a 
decision. If making a decision is the point of our research - for example deciding 
if we are to use a regression equation score to admit graduate students in 
place of the traditional subjective, "clinical" approach - then it is our 
choice (But note how different this example is from creating an hypothesis ofno 
value only · to allow us to use hypothesis testing). We do not believe most 
psychological researchers are trying to make decisions. They are rather 
trying to form opinions about the relationships between variables so that they 
can predict the outcomes when they measure and/or set the levef of these 
variables. 

We also do not believe psychologists really use hypothesis testing theory. 
If we did use it, why would the APA Publication Manual have rules for marking 
different significance levels in a table? If one uses hypothesis testing, one 
either accepts. or rejects upon the basis of the significance level either 
reaching or failing to reach the criterion. You cannot have two or three all or none 
decision points. The pretense of using hypothesis testing when actually using 
significance testing is what leads to the absurd misstatements presented at 
the beginning of this paper. It is only when one has to pretend to have 
an hypothesis before using statistical inference that one says, "I'm going to 
state my hypothesis in the null form since I'm not ready to predict direction 
yet." This comes about when insufficient opinion has been formed to allow 
directional expectations. 

Why do psychologists who write statistical texts and teach students 
continue to stress hypothesis testing over significance testing? We can 
think of three reasons. One is that psychology as a science often falls into the 
trap of trying to copy the Newtonian physics we took in high school. Newtonian 
physicists of the last century proved things. Rejecting a null hypothesis and 
accepting the alternative makes one feel as though something has been proved. 

Another reason is that considerations of the sensitivity of statistical 
tests becomes easier when the alpha value is fixed - fixed as it is in 
hypothesis testing. Given several statistical tests which can be compared 
with sample size, significance level, and supposed differences between data 
sets or groups, then if two of these three are fixed, a graph may be drawn -
showing the probability of rejecting the null hypothesis as either sample 
size or supposed differences vary. Thus, theoretically, one may choose the 
uniformly most powerful test from those available given the fixed criterion size 
and supposed differences between groups; or, given the criterion, test, 
and supposed differences, the sample size may be adjusted within the context' of 
cost-effectiveness. In actual fact, once we get beyond the simplest designed 
experiments or beyond 3 or 4 variables, we have no real choices (The exception is 
in multivariate designs, but here the power curves exist in multidimensional 
space such that the movement to increase power on one variable often decreases it 
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on others). Moreover, to us, the consideration of supposed differences is 
just as fishy as the prior distributions of the so-called Bayesian approach. If you 
do really have qpinion as to how your data will look, specify your model and test it 
with goodness of fit to actual data. 

The last of our reasons echos the spirit with which we began this p~per. 
Perhaps the best reason to pretend to prefer hypothesis testing to 
significance testing is to provide muitiple choice questions for course, pre
liminary, and licensing examinations. "Which of the following is more likely 
to produce a Type II error when the null hypothesis is false?" If we knew the null 
hypothesis was false, we would not care about statistical error! 

FOOTNOTES 

'If we were doing a study and planning to use the t-test for differences in means, the "phenomenon" 
would be our procedure, and the "model" would be Student's distribution. 
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BOOK REVIEW 

REHABILITATION COUNSELING RESEARCH 
by Brian Bolton 

Baltimore Md.: University Park Press, 293 pp., 1979. 

Brian Bolton's Rehabilitation Counseling Research will prove to be an 
outstanding and invaluable contribution to the professional training of 
rehabilitationists. Dr. Bolton, who has been involved with issues of teaching 
research to students of rehabilitation counseling for over a decade, believes 
that most standard traditional courses in research methods in the 
social and behavioral sciences do not prepare students to understand and 
use the results (ofresearch) (p. XV-XVI). He advocates an emphasis on training 
future practitioners to be research consumers, as a means to advance and 
upgrade the practice of rehabilitation co~nseling. 

Studies in rehabilitation should ultimately result in improved, optimal 
services to disabled clients. It is common to see research results reported in 
forms unsuitable for use by the average rehabilitation counselor (the 
primary link in the service process). One solution, says Bolton, which would 
improve services, is to prepare counselors to be intelligent consumers of 
current research. 

Several assumptions underlie this approach: 
(1) A rehabilitation counselor's style should continuously evolve with 

· increased knowledge. 
(2) Research produces knowledge usable in practice. 
(3) The use of research is an individualized matter, shaped by personal 

style, personality and philosophy. 
The text lucidly explains difficult statistical procedures and computational 

intricacies (e.g. factor analysis and multivariate predictive techniques) 
in a manner which provides a clear conceptual understanding of basic research 
principles and design. Although Bolton has chosen material and examples 
for the selected interests and informational needs of rehabilitation counselors, 
students of other helping professions will find this book especially useful. 
The present volume is an extensive expansion of a previous book (by almost 
70%), Introduction to Rehabilitation Research (Charles C. Thomas, 1974) but 
with an emphasis on counseling. 

The book is composed of 10 chapters. The first four deal with the scientific 
method, basic statistics (i.e., scaling, norms, validity, reliability) and research 
design. Important concepts such as central tendency, linearity, and cor
relation, measures of dispersion and probability theory are treated succinctly, 
but with total clarity. Bolton does not fail to detail basic assumptions 
underlying inferential statistics, e.g., in ANOVA, nor in explaining, simply 
and clearly, the structural model, i.e., partitioning variance. The differences 
between statistical and practical significance and sample size were clearly 
explained with regards to the research consumers' needs. Chapter 4 (Research 
Design) assumes not only the importance of descriptive research as steps 
in producing a body of knowledge about the rehabilitation process and 
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clients, but the necessity of establishing a cause-effect relationship as a 
scientific basis for practice, by experimental studies. Chapter 5 (Assessment 
of Outcomes) includes discussions of perspectives and dimensionality, as well as 
a section on approaches to inventory construction. In recognition of 
criticisms to the narrow focus on vocational adjustment as an outcome 
criterion, other aspects of client psychosocial and successful life functioning 
were examined. Approximately half of Chapter 6 is devoted to longitudinal 
followup studies assessing effectiveness/outcome since the goal of treatment 
is successful life adjustment of the disabled. An appendix of multivariate 
prediction techniques is most useful. Chapter 7 (Factor Analysis) offers 
the rehabilitation counselor an empirical conceptual framework for viewing 
client functioning. Appendices summarize the factor analytic rehabilitation 
studies and technical details. Chapters 8 and 9 are entirely new. The former 
(Rehabilitation Program Evaluation) was written by Dan Cook and Paul 
Cooper and the latter (Case Weighting Systems) co-authored with Jim ·Harper. 
Both are insightful contributions especially in light of accountability and the 
unsuitability of "numbers of vocational rehabilitations criterion" (See 
Chapter 5). Chapter 10 (Research Utilization) has been greatly expanded to 
incorporate recent developments; it provides useful closure to the previous work. 

In reflection, there were 3 specified goals of the book. 
(1) To enable the practitioner to understand, critically, published 

literature, 'by developing greater understanding of statistics, psychometrics and 
design. 

(2) To enable the practitioner to translate empirical findings into usable 
forms in. practice. 

(3) To encourage practitioners/researchers in agency settings and to foster 
positiye attitudes toward the use of research in social service arrangements. 

This book should contribute significantly and admirably toward these ends. 
Each chapter is supplemented with summaries, appendices, a glossary of 
freqQently encountered terms and relevant examples. 

E. R. Blomgren 
Wichita State University 
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