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

provide a publication outlet for research in the areas covered and indicated 
currently by the terms personality study, clinical diagnosis and therapy, 
extending into the learning, social, physiological, applied and developmental 
aspects of these. Although due representation is given to theoretical articles 
which may have a methodological basis, the journal is not one of multivariate 
statistical methods. Although multivariate in outlook, both manipulative and 
non-manipulative research is accepted. In fact preference is given to dynamic, 
manipulative and time-sequential studies. Particular encouragement is provided 
for pioneer experimental attacks on what is designated personality dynamics and 
motivation, as well as the natural expansion thereof into structured learning 
theory. 
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ALIGNMENT AND IDENTIFICATION OF FACTORS 

IN THE EARLY SCHOOL AND PRESCHOOL 

PERSONALITY QUESTIONNAIRES1 

R. B. Cattell, University of Hawaii 
R. M. Dreger, Louisiana State University 

ABSTRACT 
Both the Early School Personality Questionnaire and the Preschool 

Personality Questionnaire were administered to 950 first-grade children, with full 
protocols for 584 of them, in a "boundary study" designed to compare factors of 
personality at ages 4-6 and 6-8. Factors derived from Varimax and Promax 
rotations were subjected to Rotoplot. Nine factors are substantially matched in 
both age groups. One (B, the intelligence factor) is missing from the PSPQ since 
no intelligence items per se are included in the PSPQ, another (C, the ego strength 
factor) does not appear, and two others are only partially matched. Two factors 
show up on the PSPQ with no counterparts in the ESPQ. And two appear to be 
error factors. 

INTRODUCTION 
Few foundations for research in clinical and developmental psychology are 

as important as a set of personality measures shown to retain consistent meaning 
across age ranges. And yet, there has been only one attempt, as far as the writers 
are aware, to generate such a set of measures to span the ages from four to adult
hood. Although there are other systems which assess temperament or general 
personality at specific age levels, there is no other system which has attempted to 
match traits or factors from age to age so a convenient and dependable cross-age 
reference system exists, save only that to which the Early School Personality 
Questionnaire (ESPQ) and the Preschool Personality Questionnaire (PSPQ) 
belong (Cattell & Dreger, 1974). These questionnaires are the lowest levels of a 
series which has been widely used both in the clinic and in research at the adult, 
high school, and childhood levels (Cattell, 1973; Cattell & Cattell, 1969; Cattell, 
Eber, & Tatsuoka, 1970; Dielman, Cattel~. & Lepper, 1971; Karson & O'Dell, 1976), 
and has shown an integration at first and second orders across ages and cultures 
(Cattell, 1969). 

Even where terminology differences exist from one set of measures to 
another, as from age to age or from one medium toanother(L-, Q- ,orT- data), 
identification of factor patterns has been possible. The indexing of factors in the 
various media and age levels by letter symbols proceeding in the order of 
diminishing contributions of variance. has facilitated such identificati9n; but 
actual substantive identification has depended on "boundary studies" (Cattell, 
1973; Porter, Cattell, & Schaie, 1972) and cross-media comparisons (Cattell & 
Gruen, 1953, 1954, 1955; Cattell, Pierson, & Finkbeiner, in press; Cattell & 
Vogelmann, in press). The assumption, that similarity of content means identity 
of trait, appears to be correct by correlational matching. 

General principles - and problems - of matching of factors across cultures 
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and ages have been considered by Baltes (1968), Buss (1974), Cattell (1969), 
Nesselroade (1964), Royce (1963), and others. In identification of factors across 
age, with which the present study is concerned, it may be agreed that a per
sonality factor can gradually change its pattern with the age of subjects, as h as 
long been shown in regard to the g factor of intelligence; but it must also be the 
case that sufficient continuity of pattern remains to permit identification~ In this 
connection, Buss, Royce, and others have expressed the view that only a few 
factors would exist in young children, factors which would multiply by some sort 
of fission in older ·children into more specialized structures. This hypothesis, 
elaborated most strongly for abilities, has not been substantiated for either 
abilities or temperament, though some hold one position or the other without 
definitive research supporting their -ideas -(Dreger, 1977). The evidence appears 
to favor about the same number of factors at the earlier as at later levels for 
general personality or temperament factors. It thus becomes -feasible to investi
gate the posibility that in most cases the same factor dimensions develop 
continuously, with some gradual change in patterns of expression from childhood 
to adulthood. It is this possibility that is explored, in the research described below, 
in respect to two age levels, 4 to 6 and 6 to 8, by means of a boundary study at age 
6 using the Preschool Personality Questionnaire and the Early School Per
sonality Questionnaire. 

THE BOUNDARY STUDY DESIGN TO IDENTIFY FACTOR TRAITS 
Broadly, two methods for establishing age continuity of factor dimensions 

are possible. (a) The cursive longitudinal method (Baltes, 1968; Cattell, 1969) 
requires factoring measures on the same sample, say, at age 10 and again, say, at 
age 14, assigning factor scores for each occasion, and correlating these scores 
across occasions. Drawbacks to this method are the long wait and the fact that 
trait levels may ·change in individuals even though traits may remain sub-

. stantially the same. (b) The boundary method, which is the one pursued here, 
calls for factoring measures at a boundary age, say 12 as the boundary between 
two age ranges, 10 to 12 and 12 to 14_. Marker variables for factors found at the 
two age levels must be included that have relevance for both age groups - at 
least that they can reach down to the one and up to the other without absurdities. 
It should be pointed out that attempts to identify traits at younger levels to 
compare with much older levels merely by visual inspection of content or factor 
patterns is not satisfactory, since for two widely separated ages none of the 
v~riables may be identical (e~en though some content should be similar), the 
different interests and behaviors at each age requiring a different set. This is one 
reason for the necessity of a boundary study between each two successive age 
levels from early childhood to maturity. Both the longitudinal and boundary 
methods should be tried, though it is the writers' judgment that the latter is to be 
preferred. 

In the case of the series of personality measures to which the PSPQ and 
ESPQ belong, source traits were identified and replicated with adults first 
(Cattell, 1946). Altogether 30 or more traits have been found in the questionnaire 
medium (Cattell, 1973), only the largest 16 of which have been included in the 
Sixteen Personality Factor Questionnaire (16PF). It is these 16 that have been 
followed down through the High School Personality Questionnaire (HSPQ, 12-18 
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years), the Children's Personality Questionnaire (CPQ, 8-13 years), the Early 
School Personality Questionnaire (ESPQ, 6-8 years), and in a rough, quite pre
liminary way the Preschool Personality Questionnaire (PSPQ, 4-6 years), with 
results summarized to 1973 in Table 1. 

Table 1. 

Existing Evidence of Source Traits in Some Degree 
Matched Across Five Age Levels. 

Standard 
Label 

Affectothymia 
Intelligence 
Ego Strength 
Excitability 
Dominance 
Surgency 
Superego 
Parmia 
Premsia 
Asthenia 
Acculturation 
Protension 
Autia 
Shrewdness 
Guilt Proneness 
Radicalism 
Sel£-Sufficiency 
Self-Sentiment 
Ergic Tension 

Total Numher 
· of Factors 

Symbol 

A 
B 
C 
D 
E 
F 
G 
H 
I 
I 
K 
L 
M 
N 
0 
Q1 
Cl:? 
Q.a 
Q. 

l'_sPQ 

(4~yr.) 

'} 
C 
D 

(E?) 
F 

(G?) 
(H?) 

I 
I 

N 
0 

13 

ESPQ 

(~yr.) 

A 
B 
C 
D 
E 
F 
G 
H 
I 
I 

(K?) 

N 
0 

13 

CPQ HSPQ J 6 PF 
(8-12 yr.) (12-18 yr.) (18-adult) 

A 
B 
C 
D 
E 
F 
C 
H 
I 
I 

(K?) 

N 
0 

14 

A 
B 
C 
D 
E 
[' 

G 
H 
I 
I 

0 

14 

A 
B 
C 

E 
F 
G 
H 
I 

16 or 9 

Note: Recent extensions (D, J, K, P, Q~, Qa, Q1) bring th~ total number of factors 
in the 16 PF (with 16 PF Supplement) to 23. Factors in parentheses h .. ve questionable 
identification at this stage. 

Xerox p. 84 from Personality and Mood by Questionnaire. 

a Strictly speaking, there is no B factor in the PSPQ, 
since no intelligence items have been included. 

The present study is the last step in the series of boundary researches for 
questionnaires, for it aims to carry the identification (at least tentatively) 
achieved for the ESPQ down to the PSPQ, the minimum level that seems possible 
for questionnaire-type instruments. The ESPQ is considered to be the lowest test 
in the series that can safely be given to all ages in class-size groups. For the PSPQ, 

157 



./ 

MULTIVARIATE EXPERIMENTAL CLINICAL RESEARCH 

picture-style answer sheets can be used with six-year olds in classes under 
appropriate supervision, with questions read by the examiner. Small groups of 
five-year-olds can usually also respond with picture-style answer sheets. It has 
been found necessary, however, to test all four-year-olds and some fives in
dividually, with the examiner recording responses. 

The experimental findings giving factor patterns in terms of items for the 4-6 
year level are actually as sound and clear in themselves as for any other age level. 
The results up to 1973 were surveyed by Cattell and Dreger (1974). More recently, 
a large sample (920 Ss distributed about evenly over ages 4 to 6) responded to the 
200 items of the PSPQ; the responses factored, the results tend to add to the 
validities of the factor scales with which the present boundary study deals. 
However, it must be recognized that identifying factors from the 16PF downward 
through the intervening instruments to the PSPQ entails transmission errors, in 
some respects of a cumulative kind. 

Even when a simple structure has been pursued as carefully as in each of the 
original cross-sectional studies, what is essentially the same dimension will be at 
a somewhat different angle in one study from another. One way of checking 
factor identities is to require that two sets of apparently identical primaries pro
duce the same !!~cond-order factors (as Cattell & Vogelmann, in press). Although 
this condition reduces the danger of misidentification, confirmation has not 
always been forthcoming (see Cattell, 1973, pp. 122, 124, and 140), though in a 
number of cases there have been confirmatory results. At some boundary study 
the accumulation of error may have caused some one factor to switch identity, 
particularly with some other factors with which it is commonly substantially 
correlated; some examples are C (ego strength) and O (untroubled adequacy vs. 
guilt proneness, with Q4 (ergic tension) and F (desurgency vs. surgency) with H 
(threctia or threat-sensitive vs. parmia or adventurous social boldness). Such 
errors scarcely exist for HSPQ identifications, coming directly from 16PF 
matchings, but cannot be ruled out for the ESPQ, three stages removed from the 
16PF, or the PSPQ, four stages removed. 

METHOD 
The design of the present experiment called for taking two subscales (the 

minimum for identifying a common factor) for each of the 13 factors in the ESPQ 
and for each of the 13 factors in the PSPQ replicated up to the Cattell and Dreger 
article (1974), a total of 52 subscales or "parcels." For reasons of total time the 
length of the subscales was at' the minimum judged safe, namely six items per 
subscale in the PSPQ and six (in two cases, eight)items per subscale in the ESPQ. 

A total of 560 items was administered to the "boundary" group of 950 boys 
and girls, age 6 (almost entirely), in first grades in Arizona and Louisiana. These 
items consisted of 200 PSPQ, 160 ESPQ, and 200 "extension" items. One hundred 
and fifty-six PSPQ items constituted "marker" variables from previous studies. 

The conditions of administration were as follows. Children were tested in 
their regular classrooms with teachers and aides monitoring the testing which 
was done by graduate students under the supervision of the junior author in 
Louisiana and by Rodney Baker in Arizona. All pupils responded on the picture 
answer sheets devised for the ESPQ. Seven sessions of 80 items apiece were 
required to complete all 560 items, so each session's items were numbered from 
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1-80 for matching items to the answer sheets which contain 80 answer spaces. 
Six hundred and sixteen children finished both PSPQ and ESPQ items and 584 
protocols were complete for all 360 items. The items were given in irregular order 
as far as factor affiliations were concerned. 

RESULTS 
Since each item was scored 0 or 1, the range of possible scores for each parcel 

or subscale was 0-6 (in two ESPQ cases, 0-8). The resulting 26 + 26 = 52 variables 
were intercorrelated over the sample of 616 Ss by Pearson product-moment 
coefficients. With unities in the diagonals, a principal factor extraction was taken 
to52 latent roots. The Scree test(Cattell , 1966) indicated 7, 17, or 23 factors; but the 
smaller number does not coincide with previous research on either the PSPQ or 
ESPQ and the higher number seems to be more than expected from 52 variables. 
Therefore, 17 factors were iterated until communalities stabilized. 

The rotations used two different automatic programs, Varimax and Promax, 
taking the latter as the starting point for a prolonged search by Rotoplot (Cattell 
& Foster, 1963) for a maximum hyperplane count consistent with no bizarre 
angles among factors. Figure 1 shows the history of the hyperplane pursuit, 
which was terminated at 12 over-all rotations, at a sustained plateau, as shown 
in Figure 1. The plots, which the reader may generate from Table 2, could in the 
name of perfection take some more rotations; but there is that clarity of form 
characteristic of unique simple structure as well as a significant (P< .01) hyper
plane count, according to Vaughan's table of significance. 

70 

65 

Count within± .10 
60 

.. 55 
C 
:, 
0 
u 

" 
50 

C 
~ 

c.. ... 45 
" c.. 
>, 
:,: 

40 

Count within± .05 
35 

30 

25 
4 6 8 9 10 11 12 

Number of Rotoplot rotations 

Figure 1. History of search for maximized hyperplane count. Position 1 is a rough 
Procrustes rotation. The drop in the regions of positions 4, 5, and 6 is associated 
with a break away from a complex of high factor correlations. 
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At this unique resolution the factor pattern is as shown in Table 2 and the 
correlations among factors in Table 3. For these factors which show both markers 
in place for a factor in the ESPQ, the order has been arranged to fit the usual order 
in the ESPQ, i.e., A, B, C, etc. Both these markers and the markers which fall in 
pairs as they should for PSPQ factors are placed in boxes, when the loadings are 
significant (taken as greater than .10 here) and consistent in sign. These patterns 
are discussed in the next section. As Table 3 shows, the correlations among 
factors are not out ofline with those usually existing among primary personality 
factors, 51.6% of them being below .115. 
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DISCUSSION AND SUMMARY 
Inspection of Table 2 shows that for every PSPQ factor and every ESPQ 

factor as previously found the markers load with the same sign. However, 
although both sets ofloadings are significant (above .10) in eight factors, in three 
factors one marker fails (E in the PSPQ, G in the ESPQ, and O in the PSPQ). B 
(intelligence) is missing from the PSPQ since no relevant items are included; C 
(ego strength) is not found in the PSPQ; and two PSPQ factors have no match. 
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Table 3 

Correlations Among Primary Source Traits 

1 2 3 4 5 6 7 8 
A B C D E F G H 

A 1 1000 - 245 - 371 018 071 104 - 180 053 
B 2 - 245 1000 299 - 054 - 030 053 094 056 
C 3 - 371 299 1000 089 - 210 - 096 356 - 101 
D 4 018 - 054 089 1000 203 - 063 - 058 111 
E 5 071 - 030 - 210 203 1000 220 - 226 054 
F 6 104 053 - 096 - 063 220 1000 - 146 196 
G 7 - 180 094 356 - 058 - 226 - 146 1000 - 031 
H 8 053 056 - 101 111 054 196 - 031 1000 
I 9 202 - 165 - 181 - 021 059 089 - 109 - 007 
J 10 080 - 074 096 027 - 161 - 125 007 - 090 
N 11 235 - 297 - 291 194 162 112 - 035 271 
0 12 232 - 080 - 234 143 038 :- 128 - 148 093 

Q4 13 201 - 393 - 423 180 083 - 089 - 086 177 
14 - 139 187 235 - 005 030 188 262 - 004 
15 224 - 226 - 224 069 - 149 - 197 - 062 052 

ER 16 - 016 111 211 - 120 - 109 041 124 - 142 
ER 17 - 264 162 368 - 014 -077 063 132 - 080 

9 10 11 12 13 14 15 Error Error 
I J N 0 Q4 

A 1 202 080 235 232 201 - 139 224 - 016 - 264 
B 2 - 165 - 074 - 297 - 080 - 393 187 - 226 111 162 
C 3 - 181 096 - 291 - 234 - 423 235 - 224 211 368 
D 4 - 021 027 194 143 180 - 005 069 - 120 - 014 
E 5 059 - 161 162 038 083 030 - 149 - 109 - 077 
F 6 089 - 126 112 - 128 - 089 188 - 197 041 063 
G 7 - 109 007 - 035 - 148 - 086 262 - 062 124 132 
H 8 - 007 - 090 271 093 177 - 004 052 - 142 - 080 
I 9 1000 174 114 - 001 133 - 175 090 - 025 - 063 
J 10 174 1000 - 061 - 090 106 056 008 049 053 
N 11 114 - 061 1000 083 366 - 037 164 - 198 - 292 
0 12 - 001 - 090 083 1000 205 - 249 29 5 - 244 - 236 , 

Q4 13 133 106 366 205 1000 - 151 325 - 261 - 202 
14 - 175 056 - 037 - 249 - 151 1000 - 244 290 275 
15 090 008 164 295 325 - 244 1000 - 054 - 327 

E;R 16 - 025 049 - 198 - 244 - 261 290 - 054 1000 218 
ER 17 - 063 053 - 292 - 236 - 202 275 - 327 218 1000 

Also, for the ESPQ, but not the PSPQ, there are three factors, 1 (or A), 3(orC), and 
5 (or E), with superfluous lower, but still significant, loadings on pairs of markers 
belonging to other factors. These latter are shown in Table 2 by "half-boxes," 
that is, boxes with two sides dropped. 

The last-mentioned nonconformities are not erratic. Factor 3 in particular 
shows an indubitable resemblance to the second-order anxiety factor QII, loading 
C-, H-, and O (though not Q4, the other first-order anxiety factor, that is, not 
with consistent signs). Factor 1 has a rough resemblance to QI, exvia-invia, 
another second-order factor. Also, Factor 5 has a still rougher resemblance to 
QIII, cortertia-pathemia, and QIV, independence-subduedness, thrown together. 
It is by no means unknown for rotations, especially automatic rotations, to give 
some second-order factors at the first-order level. And as Cattell (1973) has 
pointed out, a legitimate Schmid-Leiman (1957) resolution (hierarchical ordering 
of oblique factors recast into orthogonal patterns) is possible in which the "stubs" 
of the first orders appear along with the second orders. (See Cattell, pp. 106-110, 
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for discussion of both the Schmid-Leiman and Cattell-White formulations oft 
effects of second-order factors on primaries.) Our attempts in the Rotoplot "ham 
rotations to reduce obliquities could account for some approach to a Schmi, 
Leiman type of solution . But in that case the absence of both a C factor (eg 
strength) and a second-order anxiety factor or an A factor (affectia) and a second 
order extra-version factor would mean that too few factors were taken out. 

Since the purpose of this research is identification of PSPQ factors in terms 
of fac_tors found on higher (chronological) level scales and since the PSPQ sets 
of scales have shown evidence of being all pure peer primary factors , we have in 
the cases of factors 1, 3, and 5 taken the ESPQ primary identifications which best 
fit the rest of the matrix in making the identifications as primaries. That is to say, 
we have considered them to be primaries A, C, and E, but having contamination 
with factors which normally correlate substantially with them. This procedure 
may well coincide with the doubt raised in other studies about the correctness 
of the angles among some of the primary scales in the ESPQ. If, by being teamed 
up with another simple structure to more precise angular rotations, this even
tuality could be at the "cost" of some scales' acquiring loadings on other 
primaries than ,ihose intended, namely on the primaries with which they would 
normally correlate, but correlate too much. 

These possibilities leave the uncomfortable realization that the scale 
structure of the ESPQ is not sound enough to provide a strong bridge from the 
higher level scales to the PSPQ, much as if (to change the figure) one were 
measuring a quantity of water with a toy balloon. The soundness of the PSPQ 
structure is attested by the large sample research mentioned above (Lichtenstein, 
Dreger, & Cattell, 1976) in which the items, rather than parcels, have been 
factored. Further efforts for strengthiming the ESPQ structure are called for. 
Nevertheless, the fact that there' is as much correspondence between ESPQ and 

. PSPQ structures as there ia, as demonstrated in Table 2, suggests, first, that weak 
as its structure may be, if it has any correspondence at all with higher levels, the 
ESPQ does provide some passage between the higher and lower levels, and 
second, that there must be a sturdy enough real-life personality structure in 
children that it br~aks through and reveals itself even through an imperfect 
instrument. 

For the three factors just mentioned, A, C, and E, the PSPQ identification 
must be decidedly more tentati✓e, but the completeness of the total matching and 
its internal consistency, which leave essentially two factors unmatched only, 
justify proceeding to work further with the hypothesis that factor identities are as 
shown in Table 4. The B (intelligence) factor, which comes out very clearly in the 
ESPQ, is unmatched in the PSPQ because no intelligence scale was used in the 
PSPQ. Factors 12 and 13 in the PSPQ, will have to go unnamed pending another 
matching research, since though well replicated by the simple structure they find 
no mates in the ESPQ. This result is not surprising, for if our general theory is 
correct, that roughly as many factors appear at young ages as at older ages or 
stages of development, then such factors as L, M, Q2, and Q3 that are missing 
from the ESPQ could well find matches in factors 12 and 13 of the PSPQ. Con
tingently, they will have to be labelled by their item contents. 
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Table 4 

Best Over-all Matches for 

First 13 Factors in the PSPQ 

Factor as Named by Earlier 

Identification in the ESPQ 

A. Affectia (reserved vs. outgoing) 

B. Intelligence 

c. Ego Strength 

D. Excitability 

E. Dominance 

F. Surgency (sober vs. happy- go-lucky) 

G. Superego 

H. Pannia (shy vs. venturesome) 

I. Premsia (tough- vs. tender-minded) 

J. Coasthenia (vigorous vs. doubting) 

N. Shre-<lness 

O. Guilt Proneness 

Q4• Egic tension (relaxed vs. tense) 

No match in E3PQ 

No match in ESPQ 

PSPQ Factor as Identi

fied in Successive Re

search Studiesa 

2 (-) 

No scale presented 

No match in first 13 factors 

4 (-) 

6 

10 

9 

5 (-) 

11 (-) 

3 (-) 

8 (-) 

12 (column 14 in Table 2) 

13 (column 15 in Table 2) 

-a 
Numbers in this colµrnn refer to "parcels" as listed in Table 2; columns 

16 and 17 in Table 2 are presumably formless error factors despite some 

high loadings. 

NOTE 
•The writers wish to express their indebtedness to the Computer Research Center of Louisiana State 

University for the basic factoring, to Mr. J. Brennan of the University of Hawaii for the facilities of the 
Rotoplot program in the 12 over-all rotations and simple structure, to the many graduate students who 
administered the questionnaires, to the principals, teachers, and aides, and school board personnel in 
the school systems of Tucson, Arizona, and East Baton Rouge, Louisiana, for their hearty cooperation in 
this extensive research project. 

Author's mailing address: Psychology Department, Louisiana State University, Baton Rouge, LA 
70803. 
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SECOND ORDER FACTORS OF THE 
CAQ IN A NORMAL POPULATION 

S. A. Schwartz 
University of Windsor 

ABSTRACT 
The purpose of the study was to determine how pathological and personality 

source traits would align in data obtained from a normal sample. The Clinical 
Analysis Questionnaire (CAQ) was administered to 251 undergraduates and the 
data subjected to an oblique factor analysis. Ten interpretable second order 
factors were extracted, yielding a moderate relationship with a previous analysis 
(Cattell, 1973). It was concluded that a relatively different factor structure was 
necessary for a normal population than was found for the prior mixed normal
pathological sample. 

INTRODUCTION 
In recent years, numerous studies have dealt with the patterning of per

sonality traits in higher order factors (e.g. , Cattell & Nichols, 1972; Gorsuch & 
Cattell, 1967; Philip, 1972). Although one investigator (Kear-Colwell, 1972) had 
examined the relationship of 16PF traits in both a pathological and an alcoholic 
sample, it was not until the addition of 12 pathological traits to the 16PF 
(resulting in the CAQ) that the patterning of both pathology and personality 
traits together was investigated (Cattell, 1973). To the present, the second order 
factors of the CAQ have been examined only in a mixed normal-pathological 
sample (Cattell, 1973). Thus, the purpose of the present study was to determine 
how the CAQ traits would align in a normal sample alone. 

METHOD 
Data for the present investigation was obtained from 251 undergraduates 

at Wichita State University during the period of 1973-1975. CAQ scores for 119 Ss 
were gathered from a previous personality study (Burdsal & Schwartz, 1975) 
with the remainder obtained from general administration to undergraduate 
personality classes for instructional purposes. Although the data were taken from 
two seemingly incongruous sources, it should be noted that no experimental 
manipulation was involved in either situation. 

The Clinical Analysis Questionnaire (Delhees & Cattell, 1971) is a two-part 
multiple choice test which yields results on 16 bipolar per~onality factor scales 
(Part 1) and 12 bipolar pathological scales (Part 2). Part 1 is a shortened version 
of Cattell's 16PF (Cattell, Eber, & Tatsuoka, 1970). 

Raw scale scores for the Ss were converted to sten scores to eliminate sex 
and age differences. Product-moment correlation coefficients were computed for 
the converted scores and a factor analysis was performed as described below. 

RESULTS 
Eigenvalues were computed for the correlation matrix. The initial scree test 

(Cattell, 1966) indicated the need for 15 factors. However, following rotation of 
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the factors to an oblique simple structure s~lution· and attempting interpretation, 
it became apparent that too many factors had been extracted and that error 
variance was being capitalized upon . Thus, as shown in Figure 1, a second scree 
line was drawn indicating 10 factors . 

7.9 

I 
2.7 

I 
2.0 

1.9 

1.8 

1.7 

1.6 

1.5 

1.4 

.,, 1.3 .... 
::, 
...J 1.2 
~ z .... 1.1 
~ .... 

1.0 

.9 

. 8 

.7 

.6 

.5 

. 4 

.3 

:2 
.l 

.. 
~D SCREE 

I 
I 

. FIRST SCREE 

5 10 15 20 

SUCCESSIVE FACTORS EXTRACTED 

Figure l. Scree test for the number of factors. 

25 28 

An iterative principal axis solution was applied to the correlation matrix 
until the communalities stabilized in the third decimal place. A Kaiser Varimax 
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Orthogonal Rotation (Harmon, 1967) was applied to the resulting factor matrix 
followed by a Maxplane oblique rotation (Cattell & Muerle, 1960), 11 graphical 
oblique rotations (Cattell & Foster, 1963), and finally a Maxplane cleanup 
rotation, yielding a 66.4 percent .10 hyperplane. The salient loadings for the 10 
factors (absolute value greater than .25) may be found in Table I. 

Primary 

-46 

-57 

28 
38 

78 
81 

49 
75 
55 
62 
58 

66 
68 
71 

11 

33 
51 

-71 
54 

-25 

59 

-54 

36 

Table 

Vfp of Second Order Factors 

III IV 

31 

-40 
-69 

61 

60 -48 

26 

27 61 

V 

28 

72 

-49 27 
-37 
53 

28 -27 
4-l -27 

33 36 
-60 

-25 36 

VI 

30 

53 

30 

VI I VI I I 

-28 

50 

39 

31 

46 

-38 
-29 

26 

IX 

-28 

25 

X 

34 

-28 

61 47 

-51 

277 
158 
530 
556 
474 
560 
829 
256 
247 
525 
343 
716 
432 
444 
654 
581 
784 
717 
389 
715 
721 
704 
668 
402 
835 
548 
628 
708 

All values ere rounded to two decimal places with the decimal assumed; 
loadings less than .25 (absolute value) are omitted. 

In order to examine the overlap between the 10 secondaries and the 12 
previously. identified by Cattell (1973, p. 130), the two Vrv matrices and the factor 
cosine matrix for the present study were run through the OSIRIS III Factor 
Comparison program (FCOMP). In this instance, FCOMP was used to rotate the 
Vr,. of the present study into the Cattell factor space, obtaining the best least 
squares fit that the matrices would allow. A product-moment correlation of .69 
was obtained for the pattern similarity between the two studies and an intraclass 
correlation of .65 represented the pattern and magnitude similarities of the 
loadings across factors. 
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DISCUSSION 
The comparison matrix (C) which was output from the FCOMP program 

indicated that the Vrp of the present study could be rotated into a space similar to 
that found by Cattell. It was conceivable, however, that the factor space in C did 
not approach simple structure, particularly since there are no restrictions in 
FCOMP concerning how oblique factors may become. Hence, C may have 
represented a relatively meaningless rotational resolution of the present data. 

Since the 10 present secondaries showed only a moderate relationship to 
those of Cattell, new interpretations were deemed necessary. In the interpre
tations below, Cattell (1973) factor names appear in parenthesis and are followed 
by the new designation (when appropriate). 

FACTOR I: (GENERAL PSYCHOSIS) GENERAL DEPRESSION AND 
MALADJUSTMENT 

A high correlation (.71) between Factor I and Cattell's (1973) Factor XIV 
was obtained, indicating a strong relationship between the two. That this 
secondary represented a general pathology factor was apparent in that 10 of the 
12 pathological source traits had salient loadings on it. It was interesting that 
both of the pathological variables which did not load on the factor (D:i and PP) had 
the highest mean •~cores (D:1 = 5.72; PP = 6.13), perhaps indicating that slight 
elevation on the two traits may not be pathological, but merely reflecting 
changing societal values. 

FACTOR II: (LACK OF SELF-SENTIMENT VS. BROAD SUPEREGO) 
Since the four highest loadings (absolute value) matched those offered for 

Cattell's Factor VIII (Delhees & Cattell, 1971, p. 7), it seemed appropriate to retain 
the Cattell designation. It might also be noted that the additional loadings of F 
(surgency) and E (dominance) were reported in a more recent second order 
analysis of the 16PF (Cattell, 1973, p. 116). Essentially, the pattern was marked 
by a high need for excitement and a lack of self-control versus a very moralistic 
and somewhat reticent personality. 

FACTOR III: (EXVIA-INVIA) GUILT-ORIENTED EXTRAVERSION VS. 
ISOLATIONAL INTROVERSION 

All four of the usual marker variables for Cattell's Factor I (1973, p. 130) 
had salient loadings in the present factor. However, in addition to F+, H+, Q2-, and 
A+, relatively high loadings were also found for D1-, Th+, Da+, and 0+, adding a 
decidedly negative quality to the fa'ctor. For the extraverted pole of the secondary, 
lesser loadings on Ds and 0 added a guilt-oriented, depressive dimension. In the 
reflected pole, the major loading on D1+ (avoids contact and involvement with 
people, seeks isolation) indicated that there was something particularly un
healthy about this type of introversion. 

FACTOR lV: (ANXIETY) 
Factor IV represented what appeared to be an exceptional match and clarifi

cation of Cattell's Factor II (r = .58). Accordingly, the signs of the loadings of 
Factor IV have been reflected in Table 1 to show the same pole of the secondary as 
is commonly referred to (e.g., Delhees & Cattell, 1971). In addition to the usual 
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marker variables, salient loadings of E (submissiveness), D, (high anxious 
depression), D:i (low brooding discontent), and L (suspicious) seemed intuitively 
to fit quite well into what one might expect in an anxiety pattern. 

FACTOR V: ARTISTIC TEMPERAMENT 
This secondary was dominated by M (imaginative, bohemian) coupled with 

smaller loadings for P,,, I, Q,, and D, . The relevant portions of the minor variables 
include: "does not mind being considered deviant" (Cattell, 1973, p. 181), 
sensitive, self-sufficient, and poised . Examined as a whole, the interpretation of a 
type of artistic temperament is tentatively offered. 

FACTOR VI: COMPULSIVE RIGIDITY 
The three salient variables in Factor VI were Q:1 (controlled, compulsive). As 

(obsessive-compulsive), and L (suspicious, hard to fool). The image presented was 
that of a very rigid, possibly dogmatic, individual driven by an obsessive need for 
self-control. The inclusion of L was appropriate in that such an individual would 
be unlikely to place trust in others, for to do so would be equivalent to relin
quishing a portion of his personal control. 

FACTOR VII: UNCHECKED SUPEREGO 
The major component of this secondary was a maladaptive superego (G+) 

which was unchecked by the ego (C-). Persons high on Factor VII might be 
described as driven by a sort of moralistic or religious-like fervor resulting in 
feelings of frustration, tension, and suspicion of others. Since no pathological 
variables loaded on the factor, it seems unusual that this secondary has not been 
previously identified in second order analyses of the 16PF. 

FACTOR VIII: COMPENSATION FOR SHYNESS 
At first glance, the loading of H (shy, timid, threat-sensitive) appeared con-

tradictory to the loading of PP (high psychopathic deviation), I (tough-minded, , 
self-reliant), and D:i (seeks excitement, takes risks). One possible interpretation 
is that the behaviors associated with PP, I, and D:1 serve as attempts to compensate 
for an underlying timidity and enable the individual to appear more outgoing 
socially adventurous than he actually is. · 

FACTOR IX: HEALTHY OBJECTIVITY VS. EMOTIONAL OBSES
SIONALITY 

The key descriptors in this secondary included detached, critical, precise, 
objective (A-), reality-oriented (C+), and not bothered by unwelcome thoughts and 
ideas (As-). As such, one is presented with a sort of healthy objectivity; an 
individual who is "fact-oriented" and whose emotions do not interfere with his 
judgment. The reflected pattern indicated an emotional unstable person bothered 
by obsessive thoughts and compulsions. Accustomed as we are to thinking of 
"subjectivity" as the natural opposite of "objectivity," the contrast here with 
obsessional thinking also demonstrates a lack of objectivity in that obsessive 
thoughts may tend to obscure the reality of many situations. 

FACTOR X: SOCIAL NON-CONFORMITY VS. SOCIAL COMPLIANCE 
Individuals high on this factor were relatively unconcerned about anti-social 
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behavior in themselves and others (Pp), liberal and free-thinking (Qi), and care
less of the social rules (Qa). Those low on the factor were essentially law-abiding, 
conservative persons. 

CONCLUSIONS 
In conclusion, it appears evident that a different factor structure is required to 

account for secondaries in a normal college sample than that which was obtained 
in a combined normal-pathological sample (Cattell, 1973). Although perhaps 
not originally intended for administration to "normal" Ss, the CAQ secondaries 
seem to 4ave a great deal of additional information to offer which has not been 
found in the 16PF when administered alone. Future higher-order factorings are 
anticipated with great interest. 

NOTES 
1A major portion of the data for the present study was obtained from Dr. Charles Burdsal and I 

greatly acknowledge his helpful comments and assistance. 
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DESIRABLE PSYCHOLOGICAL CHARACTERISTICS 
OF MEDICAL STUDENTS: A 
CONVERGENT APPROACH1 

Alvin G. Burstein, Ph.D. 
The University of Texas Health Science Center at San Antonio, Texas 

and "'-
G. Frank Lawlis, Ph.D. 

North Texas State University 

ABSTRACT 

In these studies, we explore two hypotheses concerning psychological 
characteristics of medical school applicants. The first was that consensus would 
exist on the medical school faculty with respect to desirable psychological 
characteristics of applicants. With only minor differences between specialties, 
three factors emerge, self-discipline, psychosocial orientation, and brightness. 

The second hypothesis was that peer descriptions could be elicited from 
resident physicians which could then be related to peer ratings of excellence and 
to a type of self-report potentially useful in a selection situation. Two samples 
were utilized in exploring this hypothesis. One hundred sixteen freshman 
medical students and forty-two residents were tested and compared on objective 
self-reports. In addition, each resident was asked to rate his or her peers as to skill 
as a physician and independently to develop descriptive constructs for dis
criminating their peers into meaningful groupings. The most striking finding 
is that one trait, the need to understand, is related to all forms of physician 
excellence, though that characteristic is unrelated to MCAT and GPA in the 
range of selected applicants. Cluster analysis reveals three personality types: 
gratification oriented, control oriented, and loners; however, no type related to , 
overall excellence as a physician. 

INTRODUCTION 

Since at least the 1920's, when studies such as Davison's. (1927) demon
strated a relationship between quality of premedical education and failure rate 
in medical school, procedures for selecting medical students from the applicant 
pool have served the socially valuable purpose of reducing attrition rates. By a 
wide margin, the two most widely used and highly efficient criteria for reducing 
attrition are undergraduate grade point average (GPA) and the Medical College 
Admissions Test (MCAT) score (Mlott and Schachte, 1972). Current attrition 
rates are five percent or less, probably at an irreducible minimum, and have been 
for some time (Shulman and Elstein, 1971, AMA/ AAMC Staff Report, 1975). 

Though attrition is no longer a significant ~roblem, an applicant pool 
increasing faster than the number of places available has led to a continuing 
elevation of scores for accepted applicants. This elevation has not significantly 
further reduced attrition, but is rationalized on the ground that higher scores 
imply better ultimate physicians, despite the fact that the empirical evidence 
is inconsistent with such an implication (Stefanu and Farmer, 1971; Dube, 
Johnson, and Nelson, 1973). It is quite clear that, in the range of applicants 
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selected, MCAT and GPA have a modest correlation (accounting for ten to fifteen 
percent of the variance) with basic science grades, low or no correlation with 
grades in the last two years of medical school, and a negative correlation with 
clinical practice (Peterson, Andrews, Spain, and Greenburg, 1956; Howell, 1965; 
Gough, 1967; Korman, Stubblefield, and Martin, 1968; Haley, D'Costa, and 
Shafer, 1971; Korman and Stubblefield, 1971; Stefanu and Farmer, 1971). 

In part because of these findings, increasing attention has been given to the 
possibility of selecting medical students on the basis of other factors, on the 
assumption that such factors might account for the hitherto unaccounted for 
variance ·in medical school grades, or, preferably, correlate with later clinical 
practice. 

The general strategy of this study was to examine different ways of 
generating hypotheses about which psychological characteristics are important 
in medical school applicants, and, if there is agreement about which characteris
tics are important in medical school applicants, to explore means· of objectively 
assessing them. We have explored faculty opinion as well as peer ratings of 
residents to establish which psychological characteristics are thought important, 
and we have correlated these with ratings of physician excellence and with a 
set of objective per~,onality measures. 

METHOD 

Two general hypotheses were tested in the study. The first hypothesis was 
that the faculty of a medical school could agree on the importance of potentially 
measurable desirable psychological characteristics of students. The second 
hypothesis was that young physicians implicitly characterize each other in terms 
of psychological characteristics which can be related to peer evaluations of 
excellence and to objectively measured self-reports. The two general hypothesis 
were related in that those traits considered desirable by the faculty might con
verge with the traits developed from peer evaluation and objective self-report . 

GENERAL HYPOTHESIS I 

The purpose of this study was to dii,cover whether medical school faculty 
agree as to the importance of various cognitive and noncognitive characteris
tics in medical school applican'ts. 

PROCEDURE 

A questionnaire was developed, on which 10 psychological characteristics 
were each rated for desirability oil a 7 point scale. Also included on the question
naire were four quei.tions about the respondent: the highest degree earned, year 
of degree, academic rank, and the department in which the individual works. The 
10 psychological characteristics were: 

A. Emotional stability, resilience, maturity: ability to maintain effectiveness 
in highly stressful situations. 

B. Energy and stamina: physical and psychological capacity to maintain a 
high output. 
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C. Self-discipline: ability to actively pursue goals, to budget time, to function 
effectively and autonomously. 

D. Attention to detail: willingness to take pains, to devote attention and 
effort to the maintenance of a standard of perfection. 

E . Sensitivity and awareness of the feelings of other people: appreciation 
of pain and suffering as part of the human condition. 

F. Verbal communication skills: ability to engage conversationally with 
other people, to stimulate others to talk and to attend to what they say. 

G. Psychological mindedness: awareness of psychological factors as impor
tant determinants to health and physical well-being. 

H. Social responsibility: awareness of social issues and a willingness to 
contribute constructively to their resolution. 

I. Intelligence, intellectual complexity, curiosity: ability to comprehend 
complicated situations and to think in terms of complicated causal systems. 

J. Originality, creativity, innovativeness: capacity to develop one's own 
formulations and to break innovative grounds either theoretically or in terms 
of application. 

Space was available on the questionnaire for the respondent to suggest 
additional characteristics. 

The average rating for each of the ten items was computed for the faculty as 
a whole and for the faculty categorized by year of highest degree, by type of 
degree and by specialty or department affiliation. In addition, a principle axis 
factor analysis with varimax rotation was computed. Upon completion of the 
principle axis factor analysis and varimax rotation, the data were re-analyzed 
in terms of factor scores rather than item scores. 

RESULTS AND DISCUSSION 

RESPONSE RATE 

A mailing list of 247 potential respondents was obtained. A total of 173 
useable responses was received, constituting approximately 70% of the popula
tion. Over a third of the respondents either suggested additional psychological 
characteristics or made comments about the study. 

These data suggest the first important finding of our study. Both the very 
high return rate and the very high occurrence of suggested characteristics 
indicate a major degree of interest by faculty in this area. 

DESIRABLE PSYCHOLOGICAL CHARACTERISTICS 

The most highly rated characteristics were: stability (A), self-discipline (C), 
and sensitivity (E ). The least important characteristics are: social responsibility 
(H), creativity (J), a nd psychological orientation (G). 

The rankings did not appear to be markedly affected by the type of degree, or 
by department affiliation. There were, however, two exceptions to this general 
finding. There was a statistically insignificant trend for psychological sensitivity 
and psychological orientation to be rated as being more important by the 
psychiatric faculty than by medicine, surgery, or the basic sciences. 

Fifty-four members (22%) of the total population suggested additional charac
teristics. These characteristics were impressionistically grouped by content 
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TABLE 1 
Mun Aa1 in• of Variabl• by OernopaptitC Dlaracta,dtics of Faculty 

V1rilblts 

A C D F G H I 
Vtfbal PsycholotO Social lnt.ilectual 

o.mographic Groupings Stability Stamina O,scipliM Detail Sensitivity Skills Orientation Responsibility Complexity Crutivity 

YNI' of Highest Oeg,N 

1930 - 1939 2.7 2.8 2.2 2.2 2.9 3.2 3.0 3.8 2.8 3.5 

1940 - 1949 1.9 2.5 2.0 2,6 2,9 3,0 2.9 3,6 2,2 3,0 

1950 - 1959 1,8 2.7 2,2 2.5 2.4 2,8 3,7 3.4 2,5 3,8 

1960 - 1969 1.9 2,9 2.4 2,7 2,4 3.0 3.2 3.8 2,5 3,6 
1970 - 1,9 2,7 2.4 2,5 2.0 3.0 1,7 3,5 2.8 3,4 

"""" Om<, 2,0 3.0 2,2 2,0 2,4 2,8 2,8 3.8 2.2 2.8 

MAIMS 1,8 2.8 2,5 3,1 2,4 2,4 2,8 4,0 2.8 3.4 

Ph.D. 1.9 2.6 2,4 2.5 2,2 3,0 2,9 3,6 2.5 3,6 

MD 1,9 2.9 2,7 2,7 2.5 3.0 3,2 3,6 2.5 3,5 

Speciality 

Basic Science 1.9 2,8 2.4 2.6 2,3 3,1 3,2 3,6 2,8 4,0 

Medicine 1.9 2.9 2.2 2.5 4.5 2,8 3.2 3,7 2.6 3,5 
Su,...., 1,7 2,6 2.1 2.7 2.7 3,1 3,3 3,8 2,1 3,3 

Psychiatry 1,8 2,5 2,6 2,6 1.9 2,8 2,3 3.4 2.4 3,3 

Om<, 2,1 2.9 2,6 2.3 2.4 3,4 3,1 3.4 2,6 3.6 

into 36 categories. For example "emotional honesty," "integrity, honesty, 
morality," and "honest and ethical" were all grouped under the general category 
of "personal honesty." Included under the heading of "concern for others" were 
such items as "awareness of other's needs," "respect for the feelings of other 
people and a desire not to abuse their human dignity" and "ability to be sensitive 
to cultural characteristics of others." 

FACTOR ANALYSIS 

A principle axis factor analysis and varimax rotation were executed on the 10 
psychological characteristics in the questionnaire. The 10 variables cluster into 
three major factors which account for 63.6% of the variability. 

Stability had the highest loading(. 76) on Factor 1 (accounting for 24% of the 
variance). Also loading on Factor 1 were energy and stamina(. 73), self-discipline 
(. 75), and willingness to take pains (.66). Overall, this appeared to be a measure of 
self-discipline and energy. 

Factor 2 (accounting for 25% of the variance) appeared to be a psychosocial 
orientation factor, being comprised of sensitivity (.80), verbal cominunication 
skills· (.67), psychological orientation (. 77), and social responsibility (. 76). 

The highest loading on Factor 3 (accounting for 15% of the variance) 
comprised creativity (.84), and intelligence and curiosity (.76), thus appeared to be 
a "brightness" factor. 

Results of the re-analysis of the data in terms of factor weights times raw 
scores are available in Table 2. A difference of .60 from the other mean factor 
scores was arbitrarily selected as the cutting point. 

Using this criterion, psychiatric faculty rated Factor 2 (psychosocial 
orientation) as being more important than the other four specialty areas. 
Psychiatry also rated Factor 3 (brightness) as being more important than did 
other faculty groups perhaps because of their specialty. 
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Table 2 

MEAN FACTOR SCORES - WEIGHT X RAW SCORE 

Degree N Factor 1 Factor 2 Factor 3 

M.A. or M.S. 5 2.1 -3.2 5.7 

Ph.D. 62 1.9 -3.2 5.7 

M.D. 101 1.9 -3.5 5.7 

Specialty 

Basic Science 31 I 1.9 -3.4 6.0 
Medicine 
Medicine 71 1.9 -3.4 5.7 

Surgery 31 1.7 -3.7 5.6 

Psychiatry 31 2.0 -2.8 4.9 

Other 9 2.0 -3.4 5.7 

Year of Degree 

1930 - 1939 4 1.9 -3.5 5.9 

1940 - 1949 23 1 .. .u -3.4 5.3 

1950 - 1959 45 1.8 -3.3 5.7 

1960 - 1969 78 2.0 -3.5 5.7 

1970- 23 1.9 -3.0 5.4 

SUMMARY OF RESULTS RELATIVE TO HYPOTHESIS I 

The question, then, of whether co1,1sensus exists among the faculty as to 
desirable characteristics can be answered in the affirmative. There is broad 
agreement that self-discipline is the most important factor, followed by psycho
social orientation and brightness. Also to be taken very seriously are personal 
honesty and concern for others. This latter characteristic, especially, might 
have a high degree of overlap with psychosocial orientation. 

The tendency of the psychiatric faculty to rate psychosocial orientation as 
more important than other departments is perhaps a reflection of the content of 
that specialty. Their emphasis on brightness foreshadowed two later findings of 
great importance: the relationship between the need to understand and peer 
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ratings of physician excellence, and the tendency of resident psychiatrists to see 
research excellence as highly related to overall excellence in psychiatric practice. 

GENERAL HYPOTHESIS II 

The second phase of the study tested the expectation that resident physicians 
implicitly characterize their peers in terms which can be related to objective 
self-report and to peer ratings of excellence. 

METHOD 

Forty-six resident physicians from The University of Texas Health Science 
Center at San Antonio volunteered for this study. These included eight second 
year residents from Surgery, Psychiatry, Internal Medicine, and Pediatrics and 
six residents from Obstetrics-Gynecology and Family Practice. Each resident 
was given a two and one half hour battery of tests, described below. All the 
subjects completed the tests with the exception of two residents from Surgery. 
The ages of the subjects ranged from 20 to 35 years with a mean age of 23 years. 
This sample consiswtl of 88 males and 28 females . 

Jackson's Personality Research Form (long form AA and BB) was given to 
these resident physicians. The PRF measures 20 needs - Abasement, Achieve
ment, Autonomy, Change, Cognitive Structure, Defendance, Dominance, 
Endurance, Exhibition, Harmavoidance, lmpulsivity, Nurturance, Order, Play, 
Sentience, Social Recognition, Succorance, Understanding. In addition, two 
scores related to item characteristics were included, Desirability and Infrequency. 
The PRF was selected because it is psychometrically sound form of objective 
self-report potentially useable as a selection device. 

Each resident was also given a special variation of Kelley's Role Construct 
Repertory Test which we developed, the Peer Psychological Dimensions Test 

,, (PPDT). Part I of the PPDT consisted of 12 groups of triads containing the 
names of the residents within each specialty (10 groups of triads were used with 
the specialties in which there were only 6 residents). Each name appeared in a 
triad with every other iiame at least once. The order of the names within the triads 
was determined randomly. For each triad, the resident was asked to indicate 
which two of his peers were alike and different from the third, and to indicate the 
dimension involved in this discrimination. Thus, in repeated triads, each 
resid~nt was forced to indicf,te dimensions he implicitly used in thinking about 
his colleagues. A chart was 'provided in Part II of the PPDT which required the 
resident to rate each of his peers on all of the dimensions derived from Part I. 

A system was developed for collapsing the bipolar dimensions of PPDT into a 
smaller group of related constructs. Inter-rater agreement was established 
through several training sessions in which the experimenters arrived at a con
sensus as to which variables to include in specific bipolar dimensions. Inter
rater agreement was found to be 89 percent (X = 197.92, p < 0.001) on approxi
mately 10% of the constructs. Having attained consensus, the experimenters 
coded the remaining PPDT constructs independently. 

Finally each resident was asked to rank order his peers with respect to overall 
excellence, excellence as a clinician, as a researcher, and as a teacher. 
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RESULTS AND DISCUSSION 

PRF SCORES OF. RESIDENTS AND MEDICAL STUDENTS 

The resident's scores on the PRF were first compared with those of the 
normative groups as presented in the manual. The residents differed signifi
cantly from the normative sample on ten of the twenty scales. Based on a z test, 
the residents were significantly higher (p < .001) than on the scales of 
Achievement, Autonomy, Endurance, Social Recognition, Harmavoidance, 
Nurturance, Sentience, Understanding, Infrequency, and Desirability. 
The higher scores on the traits of Achievement, Autonomy, and Endurance, 
seemed consistent with the faculty emphasis on self-discipline and with the 
rigorous demands of medical training. The scores on Sentience and Nurturance 
were consistent with the faculty emphasis on psychosocial orientation and con
cern for others, and the scores on need for understanding with the faculty 
emphasis on brightness. Hence, these successful products of-varied medical 
schools were characterized by the traits thought to be important by the faculty, 
which apparently and unsurprisingly selects residents on the basis of the same 
qualities they regard as important in selecting students. 

T-tests were performed to discover if the residents differed from a comparison 
sample of 116 freshman medical students on any of the PRF scales. Only three 
significant differences are revealed. Medical students scored significantly lower 
than the residents on the traits of need for Aggression and Change and signifi
cantly higher on the need for Cognitive Structure, suggesting that the students 
were less likely to be quarrelsome and aggressive, and more likely to be 
meticulous and exacting. Whether this difference is a function of selecting out 
certain students before the residency level, of maturational changes related to 
stages of training, or of a coincidental difference in the two groups could best 
be determined by longitudinal study. 

PPDT RESULTS 

More than fifty different bipolar dimensions were utilized by the total 
resident group. Six were used by at least 25% of the residents, and may be thus re
garded as popular. These were Social Ease, Perfectionism, Work-orientation, 
Predictability, Self-Assurance, and Conventionality. 

Clinician 

Researcher 

Teacher 

Overall 

•• < •• p < 0.001 

Table 3 

INTERCORRELATIONS OF RATINGS 

ON THE FOUR TYPES OF ABILITY 

Clinician Researcher Teacher 

1.000 •• .4263 .. .8247 .. 

. 4263 .. 1.000 •• .5114 .. 

. 8247 .. .5114 .. 1.000 .. 

. 9318 .. .5197 .. .8738 .. 
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.9318 .. 

.-8738 .. 
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PEER RATINGS OF EXCELLENCE 

Correlations between the residei:its' average ratings of the four types of 
excellence revealed significant positive intercorrelations. Clinical excellence 
was significantly related to teaching and overall professional excellence at the 
0.01 level. At the 0.05 level, clinical ability was correlated with research ability 
(r = .4263). Research, teaching, and overall professional excellence were all 
positively correlated with each other at the 0.01 level. These four skills clearly 
overlapped. 

The correlations between clinical, research, and teaching ability and overall 
professional ability were· also found for each specialty. In every specialty, the 

Table 4 

CORRELATIONS OF TYPES OF ABILITY 

WITH OVERALL PROFESSIONAL ABILITY BY SPECIALTY 

Clinician Researcher Teacher 
with Overall with Overall with Overall 

Surgery r = .920** r = .744 r = .915* 

Psychiatry r = .913** r = .813* r = .940** 

OB-GYN r = .962** r = .663 r = .906* 

Farpily Practice r = .981** r = .044 r = .972** 

Pediatrics r = .926** r = .614 r = .704 

Internal Medicine r=.941** r = .322 r = .832* 

* p < 0.05 
** p < 0.01 / 

clinical excellence was positively correlated with overall professional excellence 
(p < 0.01). Only in the specialty of psychiatry, was research ability significantly 
correlated with overall professional ability (r = .813, p < 0.05). Family practice 
obtained the lowest , correlation between research excellence and overall 
excellence (r= .044). This is consistent with the present thrust of family practice 
toward a people-oriented or service-oriented approach. 

Teaching excellence was significantly correlated with overall excellence in 
all of the specialties except pediatrics. In pediatrics, the only significant relation
ship was between clinical ability and overall ability. Factors which affect per
formance as a researcher or teacher in pediatrics did not appear to contribute 
significantly to ratings of overall professional ability. A competent pediatrician, 
therefore, would be one who primarily possesses good clinical skills. 

The correlations between the PPDT bipolar dimensions and the average 
ratings on clinical, research, teaching, and overall ability revealed many 
significant correlations. The residents who were rated highly as clinicians by 
their peers were described by them as socially easy, self-assured, unselfish, 
perfectionistic, reliable, competent, cooperative, intellectual, practical, and 
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Table 5 

IGNIFICANT CORRELATIONS BETWEEN 
THE FOU ABILITY RATINGS AND THE PPDT DIMENSIONS 

Clinician 

Dimension 

Socially Easy - Socially 
Uneasy 

Perfectionism - lack of 
Perfectionism 

Self-Assured - less 
Self-Assured 

Predictable - Unpredictable 

Narcissistic - Less 
Narcissistic 

- .3961 .. 

- .4134** 

- .5189** 

- .4893** 

- .3932** 

Competent - Less Competent - .3224 • • 

Anglo - Latin American 

Intelligent - less Intelligent 

Cooperates with Team - More 
Individualistic 

Competent - lack of 
Communication 

Practical - Impractical 

Mature - less Mature 

* p 0.05 
•• p 0.01 

••• p 0.001 

-.4709* 

- .6299* 

- .5199* 

- .8977*** 

- .7127** 

- .6421* 

Researcher 

Dimension 

Perfectionism - lack 
of Perfection ism 

Aggressive - Passive 

Competent - Less 
Competent 

Evasive - Blunt 

Married - Single 

Intelligent - less 
Intelligent 

Competent - lack of 
Communication 

Old - Young 

- .3914** 
- .3914** 

- .4095** 

- .5501 ... 

- .3841* 

- .6080* 

- .7735* 

- .5032* 

- .9012** 

mature. Characteristice1 of residents rated highly as researchers were perfec
tionistic, aggressive, competent, blunt, intellectual. Peer descriptions ofresidents 
with high ratings as teachers included: perfectionistic, self-assured, reliable, 
unselfish, aggressive, competent, independent, cooperative, . and practical. 
Residents with high overall professional ability were characterized as perfec
tionistic, self-assured, reliable, unselfish, aggressive, competent, independent, 
cooperative, practical, mature, and possessing specific goals. 

Critically important relationships between peer ra_tings of excellence and 
objective self-report on the PRF were found. 

Clinical excellence was positively correlated only with the need under• 
standing on the PRF (r = .31, p < .05). Excellence as a researcher was associated 
with high scores on Uriderstanding (r = .43, p <. .01) and Infrequency (r = .28, 
p < .05). Teaching exceilence was correlated with high scores on Sentience (r = .26, 
p <. .05) and Understa~ding (r = .33, p <. .05) and low scores on Harmavoidance 
(r = .30, p <. .05). High ratings on overall professional ability were related to high 
scores on Understandi:ng (r = .32, p <. .05) and low scores on Harmavoidance 
(r = .30, p <. .05). 
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Hence, the single trait of the need to understand, a measure of curiosity and 
cognitive complexity, correlated with all varieties of excellence rated. This is an 
especially important finding in the light of the relatively low emphasis placed 
by faculty on brightness and of the relationship between need to understand and 
MCAT and GPA scores described below. 

Multiple regression analyses of the relationships between objective self
report of the PRF and peer ratings of excellence further emphasized this point. 
There was a positive correlation of .32 (p < .05) between need for understanding 
and ratings of overall excellence. However, it was not possible to generage a 
multiple regression predictor for overall excellence using the other PRF scales. 

Two PRF variables predicted the average rating of excellence as a clinician. 
The most predictive variable again was need to understand, in the positiv~ 
direction. The second most predictive variable was Succorance in the negative 
direction, suggesting that a resident tends to be rated high as a clinician if he 
perceives himself as being self-reliant rather than dependent, ingratiating, and 
defenseless. No other variables of the PRF appeared to add significant predictive 
variance to excellence as a clinician. 

Table 6 

STEPWISE REGRESSION ANALYSES 
PREDICTING EXCELLENCE USING PRF SCALES 

Variable Multiple R 

Overall Excellence Understanding (+) .32 

Excellence as a Understanding (+) .31 
Clinician 

Succorance (-) .39 

Excellence as a Understanding (+) .42 
Researcher 

Desirability (-) .47 

Excellence as a Harmav,oidance (-) .45 
Teacher 

Understanding(+) .48 

Gain in 
Variance 

Accounted for 

10.2% 

9.43% 

5.63% 

17.64% 

4.09% 

20.32% 

2.73% 

Two PRF variables were predictive of ratings of excellence as researcher. 
Again, the first is the Understanding in the positive direction (r = .42). The 
second was the Desirability scale in the negative direction, indicating that a 
resident is rated higher as a researcher if he is less likely to describe himself in 
socially-desirable forms. 

Again, only two PRF variables were predictive of the ratings of excellence as 
a teacher - Harmavoidance in the negative direction (r = .45), suggesting that 
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a resident tends to be rated high as a teacher ifhe is not likely to describe himself 
as fearful, self-protecting, and cautious. The second variable again is need to 
Understand. 

The results of the three regression analyses predicting residents' ratings as a 
clinician, researcher, and teacher suggest that the PRF scales can be used to 
differentially predict the three ratings. Clinician, researcher, and teacher are not 
unitary ratings, but they do have elements in common. The Understanding scale 
of the PRF was important in all four ratings. However, there were also factors 
unique to each ability. 

A regression analysis relating PRF to MCAT scores was also performed as 

Table 7 

STEPWISE REGRESSION PREDICTING MCAT AVERAGE SCORES 
OF FRESHMAN MEDICAL STUDENTS, USING PRF SCALES, 

AGE, SEX, AND GPA, WHERE F = 6.94, p < 0.01 

Gain in variance 
Variable entered Multiple R Accounted for 

Order (-) .3046 9.28% 

Infrequency (-) .3599 3.67% 

Autonomy (+) .4301 5.55% 

Change (-) .4518 1.91% 

Sentience (+) .4896 3.56% 

summarized in Table 6. The PRF scales, and the variables of age·, sex, and GPA 
were used in the analysis. Five variables predict (p <. 0.01) average MCAT score: 
Order, Infrequency, and Change scales of the PRF in the negative direction, 
and Autonomy and Sentience scales of the PRF in the positive direction. While 
it was thus possible to use noncognitive measures to predict the MCAT, those 
PRF variables which were predictive of the MCAT, were not predictive of rating 
of excellence as a clinician, researcher, or teacher, using regression analysis, 
and especially noteable was the absence of a correlation with the crucial variable 
of the need to understand. This suggests that the MCAT has little to do with per
formance in medicine, a finding echoing those cited earlier. 

Table 7 shows the results of a regression analysis for prediction of freshman 
medical students' college GPA. Two PRF variables were predictive of college 
GPA (p <. 0.01) - the Aggression scale and the Understanding scale (both in the 
negative direction). Since the Understanding scale was positively correlated 
with excellence as a clinician, teacher, and researcher and with overall excellence 
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Table 8 

STEPWISE REGRESSION PREDICTING COLLEGE GPA 
OF FRESHMAN MEDICAL STUDENTS, 

USING PRF SCALES, WHERE F = 6.59, p < 0.01 

Variable entered 

Aggression (-) 

Understanding (-) 

Multiple R 

.2491 

.3233 

Increase in 
Prediction 

6.20 

4.25 

this would suggest that the standard practice of selecting for admission the 
students with highest GP A's, may select against high ability in these areas. 
One might justifiably question whether students with the highest GP A's acquire 
those traits related to higher scores on the Understanding scale during medica l 
school. However, there was no significant difference between the freshman 
medical students aqp residents on the Understanding scale of the PRF. Since 

, there does not appear to be a significant increase in that trait during medica l 
school, the assumption that in the range of accepted students higher GPA's 
predict better physicians is highly unwarra nted and in fact, the reverse may be 
true. 

A final analysis was performed on the PRF data collected from the residents 
to determine whether the response patterns could be grouped into types. A cluster, 
or Q-type factor analysis revealed that all of the residents could be assigned to 

Table 9 

NUMBER OF RESIDENTS SHOWN EACH PERSONALITY PATTERNS 
WITHIN EACH MEDICAL SPECIAL TY 

1 2 3 
Gratification Control Loner TOTAL 

Medicine 4 2 2 8 

Fa~ily Practice 3 3 0 6 

Psychiatry 6 1 8 

OB-GYN 1 2 3 6 

Surgery 4 6 

Pediatrics 2 3 3 8 

20 12 10 42 

x2 = 10.33, N.S. 
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one of three basic personality types empirically developed from these data. 
A clinical interpretation of each of the profiles can be made as follows. 

Pattern 1 (containing 48% of the residents) appears to be a gratification oriented 
group on the basis of their high needs for sentience, understanding, change, 
desirability, and low needs for cognitive structure, order, defendance, and 
harmavoidance. Pattern 2 (containing 29% of the residents) appears as a control 
oriented group based on their high needs for abasement, cognitive structure, 
order succorance, and low needs for aggression, automony, change, and impul
sivity. The third pattern (containing 23% of the residents) appears as a highly 
individualistic, "loner" group because of their high scores on aggression, 
autonomy, defendance, and low scores on nuturance, succorance, and desir
ability. 

It is of interest to note the high degree of consistency between these 
empirically derived clusters and Jackson's theoretical prediction of an impulse 
expression dimension underlying the individual traits ofimpulsivity and change 
vs harmavoidance, order and cognitive structure (Jackson, 1974). 

The three patterns were then analyzed to determine whether or not a specific 
medical specialty was over-represented in any one pattern. Table 8 represents 
how the various specialties distributed themselves among the personality 
clusters. 

No patterns related to a medical specialty at a statistically significant 
level. However, there were d!:Jfinite trends, in that the psychiatry residents tended 
to display the gratification oriented pattern more than the other two, and OB
GYN residents tended to the loner pattern more than the other two. 

Also tested was the relationship of sex and personality pattern. This was 
significant beyond the .01 level, with women over-represented in the loner 
pattern (50% of total women sample) and completely absent from the control 
oriented group. There was also significant difference on the peer ratings of 
excellence as a teacher; residents with the control oriented pattern show lower 
scores. 

Generally speaking, PPDT characteristics associated with the three patterns ' 
were consistent with the descriptive interpretations offered above. 

SUMMARY AND CONCLUSIONS 

The findings of this study indicated that medical faculty and young 
physicians agree about the psychological characteristics they regard as impor
tant in medical students, and that this consensus transcends the methodology 
used to elicit it. Persistence, discipline, dependability, psychological minded
ness, and empathy, were clearly felt to be important by both groups. Unfortun
ately, the characteristics about which there is agreement do not appear related 
to excellence as a physician. 

The study also demonstrated that young resident physicians can be divided 
into three personality patterns: gratification oriented, control oriented, and 
loners; however, there is no single constellation or pattern of traits that is 
associated with excellence as a physician. However, it also suggests that the 
patterns may be related to specialty choice, and are related to sex. 

Finally, the study indicated that the single psychological characteristic 
of the need to understand, a characteristic reflecting curiosity, cognitive 
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complexity, and the need for intellectual control is clearly related to ratings of 
all types of physician excellence. Strikingly, in the range of accepted students this 
trait, need for understanding, was not related to MCAT scores, and was 
negatively related to GPA, adding to the well documented lack of relevance of 
these measures to clinical performance. 

Obviously further research is required to extend the present findings beyond 
the school studies, and from the student and resident pool to the applicant pool. 
In addition, longitudinal studies are required to distinguish population shifts 
from educational and maturational changes. Finally, the relevance of a series 
of studies of self-image and career goals in women is also indicated. 

The results underline the importance of empirical validation of subjective 
priorities in sel~ction; the importance of considering psychological variables, in. 
addition to MCAT scores and GPA scores, especially curiosity and cognitive com
plexity; and the importance of heterogeneity of personality types in medical 
school admissions. · 

NOTE 

'The authors wish to acknowledge the substantial contributions of Sandra Hinkle, 
Denise Ford, Kathy McGonagle, and Penny Drayer, who collected the data and carried out . 
preliminary statistical analyses in partial fulfillment of the requirements for Master of Arts 
degrees in Psychology'at Trinity University. 
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A SECOND ORDER FACTOR ANALYSIS OF 
COMMUNITY SATISFACTION IN A 

BRITISH NEW TOWN1 

J. W. Bardo and R. D. Newton 
Wichita State University 

ABSTRACT 
First-order community satisfaction factors derived in an analysis of data 

from a British New Town were subjected to secondary factor analysis; an oblique 
solution with five factors resulted. The data suggest several broad categories of 
variables that may affect community satisfaction as well as certain other 
possible analyses based on community comparisons. 

INTRODUCTION 
An issue of continuing interest to sociologists and psychologists is the nature 

of individuals' satisfaction with their community. Physical-ecological de
terminists such as Howard (1965) and Mumford (1967) stress the importance of 
physical variables (e.g., architecture, green space allocation, population density, 
and heterogeneity) as over-riding determinents of community satisfaction. 
Conversely, social-psychologists such as Barker (1968), Proshansky et. al. (1970), 
and Ittelson (1973) stress the role of social milieu. According to this position, 
physical proxemics are related to community satisfaction mainly through their 
social-psychological and cultural implications. 

One of the questions of particular importance in this debate concerns the 
manner in which individuals organize the various aspects of their community. 
In a recent factor analysis of an attitude instrument administered in a British 
new town, (Bardo, 1976) nine dimensions of community satisfaction were 
obtained: I) the, quality of generalized interaction, II) belongingness vs. isolation, 
III) politeness and courtesy, IV) physical attraction, V) insti_tutional respon- , 
sibility, VI) excitement-dullness, VII) comparative quality of housing, VIII) 
adequacy of housing and income and IX) status affect. It was also shown through 
analysis of the factor correlation matrix that several of the factors were 
moderately intercorrelated. Indeed, closer analysis of the item content of several 
of the factors suggest that they may be subsets of broader more general factors. 
(For instance, factors I and IX are moderately highly correlated (r = .63) and both 
seem to tap similar interactional variables.) It · was decided, therefore, that a 
secondary factor analysis might yield interesting results. 

METHOD 
Data analyzed were obtained from a random sample of 220 adult residents of 

the British New Town of Heme) Hempstead (178 usable responses were obtained.) 
Each respondent was asked to complete a questionnaire containing sixty com
munity satisfaction items and a personal data section. To make the data some
what more manageable, attitude items were subjected to split-half item analysis 
(Sletto, 1937). Thirty-six items attained a scale value difference ratio of .25 
(p < .001) or greater, and these items were retained for factor analysis. The 
correlation matrix obtained in the first-order factor analysis was employed in this 
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secondary analysis. The same data were used in both the first-order and second
order factor analysis. 

RESULTS 
Eigen values were calculated for the correlation matrix. The scree test 

(Cattell, 1966) indicated five factors. An iterative principle axis solution was 
applied to the correlation matrix until communalities stabilized in the third 

Figure I 

The Scree Test for Number of Second-Order Factors. 
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place. A Kaiser Varimax Orthogonal Rotation (Harman, 1967) was applied to the 
factor matrix, followed by a Maxplane oblique rotation (Cattell and Muerle, 1960), 
four geographical rotations (Cattell and Fostery 1963), and finally a Maxplane 
clean-up rotation, resulting in a 71.1 percent .10 width hyperplane. The resulting 
factor pattern can be found in Table 1. 
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Table 1 

Factor Pattern 

I II III N V 

Q.Jal. of Gen. Int. -.67 .02 -.09 -.09 .06 

Belongingness Isolation -.03 .03 -.09 -.07 • 53 

Politeness & CoJrtesy -.58 .01 .04 .09 .13 

Physical Attraction -.08 .02 .10 -.01 • 72 

Inst. Respons. .54 .01 -.35 -.09 .12 

Exciterrent/Dullness -.02 .oo .83 .oo .OS 

Call'· Q.Jal. , of Housing .01 • 99 .oo -.02 .oo 

Adequacy of lv..!sing 
arrl Incare . -.02 -.02 .06 .84 -.02 

Status Affect .91 -.02 -.38 .26 -.01 

Secom-Order Factor Correlation Matrix 

I II III N V 

I 

II -.043 

III .473* -.031 

N .142 -.160 .157 

V -.569* .050 -. 235* -.020 

*Significant at P(.01 

DISCUSSION 
(All variables loading at .35 or higher were included in the interpretation.) 

Few problems were encountered in interpreting the secondary factors obtained. 

FACTOR I: SOCIAL INTERACTION 
First-order factors loading on Factot I include "the quality of generalized 

interaction," "politeness and courtesy," "institutional responsibility," and 
"status affect." Since these primary factors all deal with social interaction in 
various formal and informal spheres, a general classification such as "social 
interaction" seems most appropriate. 

FACTOR II: COMPARATIVE QUALITY OF HOUSING 
Only one first-order factor . ("comparative quality of housing") loaded 
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substantially on Factor II, and its loading was almost unitary. Therefore, in the 
secondary analysis the name is maintained. What is most interesting about this 
factor , however, is that in the first-order analysis only one variable, the only item 
necessitating a comparative response, had a high factor loading.2 

FACTOR III: DEGREE OF ALIENATION FROM COMMUNITY 
INSTITUTIONS 

"Institutional responsibility," "excitement/dullness," and "status affect" 
are all first-order factors that load on Factor III. These first-order factors, taken 
in combination, seem to tap the respondents' feelings of integration with various 
social institutions of their community: 

FACTOR IV: ADEQUACY OF HOUSING AND INCOME 
Only one first-order factor loaded substantially on Factor IV: therefore, its . 

title was retained for the second order factor. 

FACTOR V: SOCIAL AND PHYSICAL LIVABILITY 
Factor V seems to be a general perception of livability factor. Two first-order 

factors load on Factor V: "belongingness vs. isolation" and "physical 
attraction." Closer examination of the first-order factors suggest that they dea l 
with both the social and physical "niceness" of the community. 

CONCLUSIONS 
Second-order factor analysis of these data suggest five broad categories of 

variables that may affect community satisfaction: social interaction, compara
tive quality of housing, degree of alienation from community institutions, 
adequacy of housing and income, and social and physical livability. Further, 
examination of the factor correlation matrix reveals that several of these factors 
are moderately intercorrelated. Of particular importance are the substantial 
correlations between Factor I ("Social Interaction" ) and Factor III (" Degree of 
Alienation from Community Institutions"). These correlations suggest that, a t 

'-"' this more abstract level of analysis, certain social and physical dimensions of 
community satisfaction may be intertwined. In this case, it seems that peoples' 
perceptions of the quality of interaction, social institutions, and. the community's 
physical environment are dimensions mos"t closely related to one another. 

These data also suggest certain avenues for further research . First, social 
psychologists may find it fruitful to further examine the interrelationships 
among various social and physical dimensions of community satisfaction. For 
instance, it may be that if individuals are satisfied with certain significant social 
relationships that they generalize this satisfaction to other less significant or 
less central aspects of their community. Second, while these data tend to support 
the "social psychological" over the "physical ecological" position concerning the 
nature of community satisfaction, strict causal analysis was not possible. There
fore, further exploration into the causes ofthse associational relationships might 
be interesting. 

Finally, the attitude instrument used in this analysis seems to suggest a 
further dimension of community satisfaction that was not adequately explored 
here: community comparisons. Most of the attitude items in this instrument a re 
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direct statements. Individuals were asked to record their response to a specific 
statement regarding their community. Few items required respondents to draw 
direct comparisons between their community and others with which they were 
familiar. It may be that a person's satisfaction with their community is partially 
based on their perceptions of conditions elsewhere. 

NOTE 

1 Analysis of this data was made possible by Wichita State University grant #3705-50. The authors 
also wish to thank the faculty and students of the Dacorum College of Further Education for their 
assistance in collection of this data. 

'Tiie original attitude instrument contained several general comparisons, but not a sufficient 
number to adequately tap manifest comparative aspects of community satisfaction. 
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SOME DIFFERENTIAL ABILITY PATTERNS IN· 
CHILDREN AND THEIR RELATIONSHIP TO 

ENVIRONMENTAL AND PERSONALITY DIMENSIONS 
Keith Barton 

University of California, Davis 

ABSTRACT 

First, evidence is presented to show that children with discrepant ability 
patterns tend to differ consistently on several personality dimensions and in their 
environmental experiences. Second, a theoretical model, linking ability patterns 
to personality and environmental variables is suggested based on the empirical 
evidence. Finally, ways of testing this model are discussed and some possible 
implications detailed. 

INTRODUCTION 

The major objectives of this paper are to provide evidence that children with 
discrepant ability patterns a) tend to differ consistently on several personality 
dimensions and b) tend to have experienced different enviroments. A further 
objective is to develop a theoretical model based on the accumulated evidence, and 
consider its heuristic value in terms of generating further research questions and 
possible applications. 

First, some definitions. By ability pattern is meant the profile of standardized 
scores on such an instrument as Thurstone's Primary Mental Abilities Test 
(PMA) or equivalent kinds of measures. Specifically this review will deal with 
discrepancies in only two ability dimensions; namely the verbal and spatial 
components of the total profile. Discrepant refers to intra-individual differences 
of one standard deviation or more between a person's verbal ·and spatial 
quotients. However, because of the relatively sparse number of studies involving 
people with differentials in verbal and spatial profiles, the above definition of 
discrepancy will be relaxed to include research with people exhibiting somewhat 
lesser differences between their verbal and spatial abilities. People who score 
much higher on verbal ability measures (V) than spatial tests (S) will be referred 
to as high verbal - low spatial or HiV-LoS for short. Conversely the.high spatial -
low verbal person will be referred to as HiS-LoV. 

In the following section evidence will be presented whi"h shows that 
HiS-LoV and HiV-LoS ability profiles tend to be associated with certain 
characteristic environmental and personality dimensions. Specifically the degree 
of spatial ability seems to be related to an environmental dimension very similar 
to Schaefer's (1959) concept of "autonomy-control." The literature seems to 
suggest that high spatial ability is related to freedom to explore and manipulate 
the environment which is very close to Schaefer's definition of "autonomy" in 
that it implies direct involvement and manipulation of the physical environment. 
Low spatial ability in the child on the other hand, seems to be associated with 
caretakers who are very controlling/ over-protective and allow little interaction 
with the environment and hence little opportunity for exploration of the world of 
objects. The degree of verbal ability seems to be connected with Schaefer's other 
primary dimension "love-hostility" or "accepting-rejecting." Time and time 
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again the researches involving verbal ability depict the high verbal child as one 
that comes from very accepting, warm and loving parents, whereas low verbal 
children tend to come from hostile, rejecting and neglecting homes. It is hoped 
that this framework linking the "autonomy-control" and "accepting-rejecting" 
dimensions to the degree of verbal and spatial ability in the child, will help the 
reader pinpoint the relevance of each of the following studies. No single study con
vinces one of the total model but taken together a reasonable case is made. 

EVIDENCE THAT VERBAL ABILITY, SPATIAL ABILITY AND 
HiV-LoS AND HiS-LoV PROFILES ARE RELATED TO 

ENVIRONMENTAL AND PERSONALITY DIMENSIONS 

ENVIRONMENTAL CORRELATES 

Many studies have been concerned with the correlates of verbal ability, · 
irrespective of the level of concomitant spatial ability. It is suggested that mai:iy 
of the subjects in studies involving simply high verbal ability would also fit a 
definition of the HiV-LoS person. Even if the above assumption is incorrect, a 
review of the literature on personality correlates of verbal ability is important 
because we still do not know whether the same correlates apply to high verba l 
subjects, only to HiV-LoS subjects, or to both groups. A similar case may be made 
for including a review of the literature concerning the personality correlates of 
spatial ability and consequently such a review is given below. 

Dawe (1942) applied an educational program which stressed oral reading and 
story telling to an experimental group ofperschool and kindergarten children in 
an orphanage. The program lasted several weeks and the teachers of these 
experimental groups were instructed to reinforce verbally any language-related 
suggestions made by the children. A control group was also set up which received 
no such educational program and no verbal reinforcement. Dawe noted a 
significant increase in children's verbal ability for the experimental group at the 
end of the program when compared to the control group. This finding is consistent 
with that of Irwin (1960), who suggested that a child's verbal ability could be 

./ improved if he is exposed to a systematic series of stories which are read to him. In 
order to test this hypothesis, Irwin assigned 24 infants to an experimental group 
in which the mothers read to their children for 15-20 minutes per day until the 
children were 30 months old. A control group of 10 infants received no such story 
reading. After the children reached the age of 17 months, the children in the 
experimental group were significantly superior to those in the control group in the 
number of spontaneous vocalization emitted. Milner (1951) conducted a study 
using nine-year-old Negro children as subjects. Children with high verbal ability 
tended to come from families in ,which there was a great amount of social 
interaction between parents and children. Low verbalability, on the other hand, 
seemed to correlate highly with a family background in which social interaction 
was at a minimum and social reinforcement for language behavior therefore rare. 

Levy (1943) investigated the ability and personality correlates of 
overprotection in parents. Levy concluded that overprotection_ tends to result in 
children who are both high in verbal ability and high in dependence. McCarthy 
(1953), in her summary of studies involving the correlates of verbal ability, 
suggested that children who experienced great deal of verbal reinforcement and 
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help from their parents were most likely to develop a relatively high level of verbal 
ability. McCarthy suggested further that because girls tend to have more social 
interaction with the mother than do boys, these girls should show higher verbal 
ability than do boys, on the average. 

Maccoby and Jacklin (1972) in their study of sex differences intellectual 
functioning provided evidence that supported McCarthy's hypothesis mentioned 
above. In their study Maccoby and Jacklin found that although there were no 
differences between the sexes in total intellectual functioning there were 
differences in individual components i.e. females tended to be higher than males 
in verbal ability and males tended to be higher than females in spatial and 
mathematical abilities. 

Bayley (1968) studied the behavioral correlates of mental abilities from birth 
to age 36 years. One of the major findings of this study was that verbal ability was 
negatively correlated with hostility in the parents (for boys this correlation was 
as high as -.60) and positively with parental warmth. Bayley concluded that her 
results suggest that boys are more sensitive to early emotional climates involving 
warmth and understanding versus punitive rejection. 

Other researchers have examined the personality correlates of reading 
ability and since a) one would expect reading and verbal ability to be highly 
correlated and b) the personality correlates of reading ability seem very similar to 
the correlates of verbal ability, this literature will be considered briefly below. 

Kidder and Kuethe (1975) using projective personality measures, found that 
in a study involving fifth graders, the girls in the lowest reading group placed a 
model of "self" further from a "mother" model than did girls in the top 
reading group. No such an effect was found for boys however. If this differences in 
behavior reflects a real difference in self concept between good and poor readers, it 
is consistent with Kilhl's (1974) findings on the retardation in the speech of twins. 
Kihl taped the language of twins in their own homes, at two week intervals 
between the ages of 16 and 26 months and concluded that retardation of speech 
was associated with slow development of self concept. The results of the Kidder 
and Kuethe study and the work of Kihl are consistent with the data reported in the 
following section and Coopersmith's notion of the development factors relating 
to self esteem. 

Marjoribanks and Walberg (1975) studied the effects of birth order and family 
enviroments on mental abilities. Results of their work involving almost two 
hundred eleven-year-old Canadian males showed that the early born tended to be 
higher on verbal skills than were the later born but that there was no differences 
in spatial ability for these two groups. However, when differences in family 
enviroment were controlled for it was found that the birth order "effect" was 
removed. Marjoribanks et al concluded that different enviroments in tum 
influence a verbal ability. Cockriel (1973) investigated the possibility of a relation
ship between social rejection and reading level and found that in 6th graders 
positive social status (as defined by sociometric measures) was related to high 
reading comprehension. Since Coopersmith (1967) considers both self concept and 
social status to be components of self esteem, the results of the Kidder et al., Kihl 
and Cockriel studies (see previous section) suggest that maybe self esteem is 
higher in good readers than poor readers. Thus it looks as if both verbal and good 
readers differ from low verbal and/or poor readers in their response to social 
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stimuli or people. Fromkin et al (1974) in a case history study of a girl who had 
experienced "extreme" social isolation and experiential deprivation" again noted 
that acquisition of language after such deprivation was dependent on the nature 
of the social environment. Wulbert et al (1975) have reviewed the literature on 
language delay and associated mother-child interactions and concluded that 
children with normal IQ but low verbal ability received less attention than a 
"normal" control group, especially in the area of verbal interchange. Wulbert et al 
made this conclusion on the basis of findings by both Bing (1963) and J ones(l972) 
but their own contribution was to demonstrate that language deficit was related 
to a) low emotional and verbal responsiveness of the mother b) restrictions and 
punishment and c) low maternal involvement with the child, three measures 
which were obtained from the Caldwell Inventory of Home Stimulation (Caldwell 
et al., 1973). 

Turning to studies involving spatial ability Munroe (1971) studied the relation
ship between children's "activity range" and spatial ability. These investigators 
found that children who spent relatively more time away from home did better on 
tests of spatial ability (copying block patterns) than did children who spent more 
time at home. Another study suggesting that variety and quality of experience 
may influence spatial ability was executed by Huttonlocher and Presson (1973). 
These researchers noted that children's performance on predictive outcomes of 
objects rotated increased in accuracy when they were allowed to walk around a 
model. Ladd (1970), etiudying the map drawing behavior of urban adolescents, 
observed that the people who drew the most accurate and detailed maps tended to 
have significantly higher "activity ranges" than people who draw poor maps. 
Acredolo, Pick and Olsen (1975) designed an excellent study to determine whether 
enviromental familiarity has an effect on children's memory for spatial 
locations. In this study young children (a 3-5 year old group and an older group 
about 8 years old) were allowed to stroll through various experimental 
enviroments in which several staged events occured. After the exposure to the 
environments each child was asked where various events took place. Among 
other findings Acredolo et al noted that degree of familiarity with the 
environment affected the accuracy' of event knowledge. These researchers 
interpreted their findings in terms of a Piagetian fram~work, concluding that this 
"concrete" stage of spatial awareness must precede a more abstract awareness of 
spatial relationships ("supports Piaget's theory that spatial representation 
proceeds from topology dependence to the incorporation of projective and 
Euclidean concepts"). 

Barton (1967) found some evidence to suggest that the classroom environ
ment, in terms of certain teacher related variables, might be quite different for 
HiV-LoS and HiS-LoV children. Teachers filled out a questionnaire which was 
design~ to aBSeSB how effective the'y perceived themselves as social reinforcers 
with each child. Results showed that the teachers perceived themselves as more 
effective social reinforcers with HiV-LoS children than with the HiS-LoV child
ren. Research relating teachers expectations and perceptions to observed be
haviors might lead one to hypothesize that since the teachers perceive themselves 
as most effective reinforcers with HiV-LoS children, then it is these children that 
receive more social reinforcement in the claBBroom than will the HiS-LoV 
children. Thus the accepting - HiV-LoS, rejecting - HiS-LoV cycle that begins 
in the home is poBBibly continued into the school environment. 
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Berry (1971) advanced the argument that as ecological demands are placed 
on people these in turn will lead to the development of certain perceptual skills. 
Thus hunting might lead to perceptual discrimination skill, etc. Berry collected an 
impressive amount of data that confirmed his hypothesis that spatial skills 
could be predicted from an analysis of ecological demands. Eight samples of 
subsistence level peoples were studied from Sierra Leonne, New Guinea, 
Australia and Baffin. Island. Each of the above groups were classified as 
"traditional" or "transitional" and were ordered on a scale which reflected the 
degree to which ecological demands were placed upon them. All groups were given 
three spatial tests: Kohs Blocks, Embedded Figures Test, and Ravens Matrices. 
Not only did the groups with highest ecological demands do better than groups 
with lower ecological impositions on all spatial tasks, but the rankings on the 
ecological scale were in the same order as the spatial scores. The fact that within 
each of the main cultural groups the " transitional" subgroup did less well than 
the "traditional" subgroup suggests that environmental factors rather than 
genetic factors are responsible for the differences in spatial scores. However, it is 
conceiveable that genetic factors could influence the choice of subgroup and 
subsequently affect the performance on the spatial tests. 

PERSONALITY CORRELATES 

Few studies have been done that examined the relationship between per
sonality and spatial ability. In a study by D'Heurle et al (1959), spatial ability, 
as measured by Thurstone's Primary Mental Abilities Test (PMA), was 
correlated with several personality variables. Only one of these personality 
variables, that of rejection , was found to be significantly correlated with spatial 
ability. No other primary mental abilities were significantly and positively 
correlated with rejection. The rejection referred to by D'Heurle was a projective 
measure derived from the Children's Apperception Test (CAT), and involved 
rejection of people. Sanford, Adkins, and Cobb (1943) worked with 43 children 
over a 3 year period in an attempt to assess their personality and intellectual 
characteristics. They concluded that high spatial children were significantly 
lower in social motivation and came from less stable homes than did the high 
verbal children. 

Siegel and White (1975) in an excellent review of the literature on the develop
ment of spatial ability conclude that from such studies as those by Munroe and 
Munroe (1971) Huttenlocker and Presson (1973) and Ladd (1970) that "the 
evidence . .. seems to indicate that the development and utilization of spatial 
representation is greatly facilitated (and may well be dependent on) locomoting 
in the environment." Indeed, the Siegel and White chapter highly suggests that 
the secret to understanding the development (or lack of development) of spatial 
skills lies in teasing out non-social environmental influences. In contrasting the 
high verbal person with the high spatial individual it is as though the high verbal 
person relies heavily on the social environment for his reinforcement whereas the 
high spatial person relies on the non-social environment of objects and finds 
intrinsic reinforcement through this manipulation. If one mode or channel (i.e . 
social or non-social environment) is preferred (reinforced?) at the expense of the 
other then it is possible that the individual will develop a differential ability 
pattern with characteristic personality correlates. For example if the HiV child 

199 

' 



MULTIVARIATE EXPERIMENTAL CLINICAL RESEARCH 

is heavily reinforced for social and language behaviors and not reinforced for 
manipulating the non-social environment then he may develop his verbal ability 
to a high level but not his spatial skills i.e. become HiV-LoS and very responsive 
to people and social reinforcement. Similarly, the person who obtains much 
reinforcement for the manipulation of the non-social environment but does n ot 
receive such reinforcement (or indeed obtains negative reinforcement) for verbal 
or social interaction , may well develop a HiS-LoV profile and a lack of respon
siveness towards people and social reinforcement. These speculations led the 
present author to formulate several hypotheses relating social reinforcement 
to ability patterns and the results of these studies and others follow. 

Roe (1956) suggested that different occupations attract people with discre
pant abilities. She found that geneticists and biochemists tended to score 
higher on spatial tests than they did on verbal tests (HiS-LoV), and that these 
same people were characterized as being non-social. Roe reserved the label "non
social" for individuals who showed a relative lack of interest in other people. 
Anthropologists, on the other hand, scored much higher on verbal tests than they 
did on spatial tests (HiV-LoS), and they were described as having a strong 
interest in people. 

Hebron (1964) investigated personality correlates of some 1550 high school 
students in England. From this large sample, 76 subjects were selected who made 
very high scores on a spatial test relative to their scores on a verbal test. These 
subjects scored high1y on independence, self-confidence, and perseverance in 
objective temperament tests. From the same subject population, 56 pupils were 
selected who obtained very superior verbal scores relative to their spatial scores. 
These subjects were rated low on the personality qualities of self-confidence and 
perseverance. 

Smith (1964) reported results very similar to those obtained by Hebron. He 
found that high spatial ability was substantially correlated with Cattell's factor 
of Desurgency. Cattell (1965) described Desurgency as a trait involving de
pression, pessimism, and a retiring, dull, taciturn, and introspective nature. 

A study by Maccoby and Rau (1962) attempted to identify the psychological 
_,,, correlates of six characteristic ability patterns. Their results indicated that 

HiV-LoS subjects tended to be dependent when observed in interaction with their 
mothers, and that they expected to receive help from their parents when they 
asked for it, even though they did not really need it. HiS-LoV subjects, on the 
other hand, were reported to ask for help from parents only when they were sick, 
alone, or afraid, and anticipated that parents would respond negatively if asked 
for help unnecessarily. 

Jennings (1975) found evidence to support the hypothesis that children with 
a high object (versus people) orientation will do better on tests designed to assess 
the ability to organize and classify physical objects. It is possible that the high 
"object orientation" children explore the environment to greater degree than 
children with lower "object orientation" and that this greater exposure contri
butes to the development of their spatial ability and hence their tendency to do 
better on tests involving the organization and classification of physical objects. 

From the above studies it would seem that a high exposure and familiarity 
with the world of objects is a necessary prerequisite to the development of spatial 
ability. 
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Barton and Barnard (1969) assessed responsiveness to social reinforcement 
with HiV-LoS and HiS-Lo V subjects under conditions of social reinforcement and 
no social reinforcement. The most important results indicated a significant inter
action between ability pattern a nd reinforcement conditions. HiV-LoS subjects 
spend more time in the social-reinforcement condition than in the no-reinforce
ment condition. 

Barnard and Barton (1969) replicated the above study with educable 
mentally retarded (E MR) children , and obtained the same significant interaction 
between reinforcement condition and ability pattern. Again , the HiS-LoV 
subjects responded better under the no-social-reinforcement condition than under 
the social-reinforcement condition. 

From the above studies it would seem that the meaning of social reinforce
ment is different for the two ability patterns. HiV-LoS persons seem to respond 
positively to social reinforcement, while HiS-LoV persons respond as if they find 
such an experience a negative one. 

Because of the unexpected behavior of the HiS-LoV subjects under social
reinforcement conditions, i.e., their decrement in performance when compared 
to the no-reinforcement condition, it was hypothesised that anxiety may have 
been a mediating variable. HiS-Lo V people may have been more anxious in social 
situations than those with a HiV-LoS profile. In order to test this hypothesis 
Barton (1971) essentially replicated the Barton and Barnard study this time 
monitoring self reported anxiety and arousal during the social reinforcement 
conditions. Results indicated, that in tasks requiring children to make models 
with blocks, under social reinforcement conditions, HiV-LoS children used 
more blocks and made more complex models than did HiS-LoV children. How
ever, no evidence was found to support the notion that anxiety or arousal 
increased in HiS-LoV subjects and decreased in HiV-LoS subjects in response 
to social reinforcement. 

In an attempt to investigate further the personality correlates of verbal and 
spatial ability Barton, Cattell and Silverman (1974) obtained data from 175 
undergraduates on the Sixteen Personality Factor questionnaire (16PF) and 
Thurstone's Primary Mental Abilities (PMA) test. Results indicated that for 
male undergraduates the HiV-LoS group differed significantly from a HiS-LoV 
group on various personality variables involving response to social stimuli. The 
HiS-LoV male revealed himself to be expedient rather than conscientious, 
toughminded with more self assurance than guilt feelings and having a radical 
experimenting approach rather than respecting conservative established ideas. 
These findings are consistent with the idea that the HiV-LoS individual has 
more investment in his social environment than the HiS-Lo V person, and hence, 
all other things being equal, will tend to develop a personality that reflects this 
bias. Haynes and Carley (1970) have shown that undergraduates scoring high 
on spatial orientation and visualization tests (the Guilford-Zimmerman Spatiai 
Visualization test) tended to score low on factor A of the 16PF (i.e. be "cold and 
aloof-- rather than "warmhearted and participating") and high on factor E (i.e. 
"self assural and independent minded" versus "submissive · and dependent"). 
Spatial visualization was also associated with low scores on factor l'(tender
mindedness) and high scores on L ("suspicious" versus "trusting"). Thus, once 
again and consistent with the Barton, Cattell and Silverman study the persons 
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with well devejoped spatial skill tended to perceive themselves as independent 
of people and non-social in nature. 

OUTLINE OF A THEORETICAL MODEL 

The major findings of studies reviewed above are summarized in Table 1 

Source 

Dawe (1942) 

Irwi n (1960)· 

Milner (1951) 

Levi (1943) 

McCarthy (1953) 

Bing (1963) 
Jones (1972) 

Wulbert, Inglis , 

Table 1 

Summary of Research Findings on the Environmental and 

Personality Correlates of Verbal and Spatial Abilities 

A. Environmental Correlates 

Abil i ti Tie• SubJects Correlates 

HiV Kindergarten Verbal reinforcement for 
language P:lus oral reading. 

HiV Infants Slstematfc stori reading. 

HiV 9 year olds High degree of sochl interaction 
between ch11 d and parent. 

LoV 9 year olds Low degree of social interaction 
between ch11 d and 2arent. 

HiV Children 0ver2rotection fn 2arents. 

HiV Children High degree of verbal reinforcement 
,and he 12 from 2arents. 

LoV Chll dren Chll dren with nonna 1 IQ but LoV 
received less maternal attention 
especially 1n the area of verbal 
fnterchan e. 

LoV Pre-school Across SES levels LoV children 
Kriegsman and Mil ls children tended to have more restricted 
(19 75) parents who were low f n •posftfve 

involvement. • 

Fromkin (1974) LoV 16_ year old LoV related to social and 
female e,i,eeriential deQl"ivatfon. 

Sanford, Adkins HiS "less stable homes. • 
and Cobb ( 1943) 

Barton (1967) Hi S-LoV 9-11 year olds Teachers perceived themselves 
Hi V-LoS as mor.e effectfve social refn-

forcers with HiV-LoS children 
than Hf S-LoV children. 

Harjoribanks & V-S abilities 11_ year old Concluded that different f0111ly 
Wa 1 berg ( 197~) Canadian ma 1 es envi rorments affect ability 

scores. 

Cockriel (1973) HiV 6th Graders Positive social status related 
to hf gh readf ng c~rehens f on. 

Maccoby & Jacklin HiV & HiS Children Females tend to be higher than 
(1972) males fn verbal skills: opposite 

sex effect for seatfal ablllt,l'.. 

Kidder and Kuethe Lo & Hi 5th graders Girls in lowest reading group 
(1975) Read! ng placed "self .. farther frc:n 

"mother" than did gt rls in top 
readi n rou . 

Munroe and Munroe HfS African Children who spent more time w1y 
(1971) children frcx:, home did better on spatial 

tasks. 
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Source 

Kihl 1974 

Hutten1 ocher 
and Presson 
(1973) 

Ladd ( 1970) 

Acredolo, Pick 
and Olsen (1975) 

Bayley (1971 

Berry (1971 ) 

Source 

O'Heurle (1959) 

Sanford, Adk t ns 
.& Cobb (1943) 

Roe (1956) 

Hebron ( 1964 l 

51111 th (1964) 

Maccoby and Rau 
(1962) 

Barnard and 
Barton (1969) 

Barton and 
Barnard (1972) 

Barton (1971) 

KEITH BARTON 

A. Environr.,ental Correlates (Contd.) 

Ability Type Subjects 

LoV Twins 
(16-26 mo. l 

HiS Chil dron 

Hi S Urban 
a do l escents 

Hi S 3-5 year olds 
& 8 year olds 

Total IQ birth to 36 yrs. 
and 
HiV 

Spatial Adults : 4 
Ability cultures 

B. Personality Correlates 

Abil 1 ty Type 

Hi S 

HiS 

Ht S-LoV 

HtV-LoS 

Hi S-LoV 

HiV-LoS 

HiS 

Hi S-LoV 

HiV-LoS 

HiS-LoV 
Hi '/-Los 

Hi S-LoV 
HiV-LoS 

Hi S-LoV 
HiV-LoS 

Subjects 

Adults 

Adults 

High School 
(England) 

High School 
(England l 

EMRs· 

9-11 year olds 

9-11 year olds 
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Correlates 

LoV related to slow self concept 
development . 

Perception of spatial location a 
function of exploration of model. 

Map drawing accuracy a function 
of "activity range .. of subjects. 

Memory for spatial location 
a function of envirorment 
familiarit 

Especially for boys : Total IQ 
and verbal ability correlated 
negatively with "hostility" and 
positively 'ffith "warmth" across 
a e levels. 

Spatial skills can be predicted 
from knowledge of degree of 
"ecological demands" in culture. 

Correl ates 

"Rejection of people." 

Low in social motivation. 

Non-social. 

Strong interest in people. 

High on Independence, Self 
Confidence and Perseverance. 

l~ in Self Confidence and 
Perseverance . 

High on "desurgency" f .e ... silent 
and introspective." 

"Asked for help from parents only 
when sick. alone . or afraid." 

"Expected to receive help frOffl 
the mother when they asked for 
it. even though they did not 
reall need ft. 

HiV-LoS spent mor• tfmo in a 
social rei nforcernent condf t1 on 
than di d HiS-LoV subjects. 

·a) HiV-LoS spent more ttmo on 
task under a social reinforcement 
than did Hi S-LoV subjects. 
bl HiS-LoV spent less timo in the 
social reinforcement condi t1on 
than under no social reinforcn1tnt. 

Under social reinforcement 
HiV-LoS used more blocks and 
Nde more complex 'ncdels than 
di d HiS-LoV subjects. 
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8. Personality Correlates (Contd.) 

Source Ab11 i ty Type 

Barton. Cattell HiS-LoV 
& Silvennan (1974) HiV-LoS 

Jennings (1975) HiS 

Haynes and Carley Hi S 
(1970) 

Subjects 

Adults 
(College) 

Children: 
nursery school 

Undergraduates 

Correlates 

HiS-LoV (in contrast to HiV-LoS) 
tended to be expedient rather 
than conscientious, toughmi nded. 
self assured and radical vs. 
conservative. [A.s.o.g., on 16PF) 

Children who did best on a 
spatial type of test tended to 
be "object oriented" rather than 
oriented towards people. 

High Spatial Orientation related 
to Ndomi nance" and "col dn~ss. 11 

High Spatial Visual izat1on related 
to "dominance," 11col dness. • 11 tough
mindedness, • and "suspicion.• 

and form a data base for the development of the theoretical model set out in 
Figure 1. 

It was decided to use Schaefer's basic model as an environmental frame
work, not only because the dimensions involved make excellent hypothetical 
sense but also because they have been validated empirically by many researchers 
in the area of child rearing dimensions (although the "labels" used for the major 
factors change from study to study): Thus Sears, Maccoby and Levin (1957) 
identified as major child rearing dimensions factors they termed "promotion of 
independence" (which in fact is very similar to the autonomy-control dimension) 
and "high use of reward" which mirrors the accepting-rejecting dimension. The 
Sears et al study in tum has been cross-validated independently by Minturn et 
al (1964), Milton (1958) and Dielman, Barton, and Cattell (1973). Thus not only do 
these two environmental factors seem to be related to verbal and spatial ability 
levels but also they seem to be among the most consistent dimensions in child 
rearing research literature. Further evidence linking child rearing practices to 
school achievement may be found in Barton, Dielman, and Cattell (1974). 

The results of the studies by Dawe (1942), Irwin (1960), Marjoribanks and 
Walberg (1975), Milner (1951), Levy (1943), McCarthy (1953), and Cockriel (1973) 
provide evidence that high verbal ability is related to the "accepting" end of the 
accepting-rejection dimension, ifwe define a highly accepting parent as one who 
provides much verbal reinforcement, social interaction and is a good model of 
verbal behavior. 

The studies by Bing (1963), Jones (1972), Wulbert et al (1975), and Fromkin 
(1974) all suggest that a low degree of verbal skill is related to the rejection end of 
the accepting-rejecting dimension, if one defines "rejection" as the opposite of 
acceptance i.e. negative verbal reinforcement, little social interaction and poor 
models of verbal behavior. One might expect that extreme amounts of 
"accepting" behavior on the part of the parent might affect other child behaviors 
than verbal skills and indeed the general picture painted by the research 
findings is one in which the HiV and HiV-LoS child is very social but also depen
dent, whereas the LoV and LoV-HiS tend to be independent but non-social. Thus 
D. Heurle showed HiS children were higher on a "rejection of people" variable, 
Sandford et al saw them as "low in social motivation." Roe produced data that 
suggested HiS-LoV adults were non-social but HiV-LoS subjects showed a strong 
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FIGURE 1 

Sunrnary of Theoretical Model Relating Verbal and Spatial Abilities and 
Reading and Math Profiles to Environmental and Personality-Motivational 
Di mens i ans. 
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interest in people. Smith found HiS people to be highly "des~rgent" i.e. silent and 
intrQspective. Maccoby and Rau noted dependent behavior in HiV-LoS children 
noting that they "expected to receive help from the mother when they asked for it, 
even though they did not really need it, where the HiS-LoV children "asked for 
help from parents only when sick, alone or afraid." Hebron found HiS-LoV high 
school students to be high in independence and self-confidence whereas HiV-LoS 
students tended to exhibit an opposite profile. The Barnard and Barton, Barton 
and Barnard, and Barton research 'manipulated a "social reinforcement" 
variable and showed repeatedly that HiV-LoS children respond more positively 
to social reinforcement than do HiS-Lo V children. Barton, Cattell, and Silverman 
(1974) also showed that in adults the HiS-LoV profile was related to a higher 
score on a "self assured" dimension compared to people with a HiV-LoS profile. 
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ennings too found that HiS nursery school children tended to be more object
iriented than attracted to people. 

When one turns to the environmental correlates of spatial skills there are 
fewer sources of data compared to the researches on verbal skills. However, the 
existing literature does suggest that a non-social environmental variable (or 
multidimensional factor) which we may label "control-autonomy," is correlated 
with the growth of spatial ability. the Huttenlocher et al, Ladd, and Aleredolo 
et al studies suggest that this environmental variable involves the opportunity 
to explore the world of objects and interact with the environment. The Munroe 
and Munroe study suggests that variety of experience is also a nece~sary pre
requisite for the development of a high degree of spatial ability. Finally, the 
Barto1: and Barnard (1969) and the Barton, Cattell, and Silverman (1974) studies 
suggest that whereas HiV-LoS children respond to social reinforcement the HiS
LoV child finds intrinsic reinforcement in the nature of tasks requiring manipula
tion of the environment. 

MEASURING THE ENVIRONMENTAL DIMENSIONS 

As one reviews the evidence it becomes clear that whatever the "accepting
rejecting" dimension is operationally, it is definitely multivariate, involving a) 
quality and quantity of modelled verbal behavior, b) verbal reinforcement and-c) 
social interaction. The tantilizing question of whether all these components are 
prerequisites for the growth of verbal skills in the child is a target for future 
research. At this point we can only conclude that there are several environmental 
dimensions which seem to parallel growth in verbal skill and that they can 
loosely be subsumed under the label "accepting-rejecting." 

On the other hand the "control-autonomy" dimension which is hypothesized 
to underly the development of spatial skills is also multivariate in nature, 
involving a) quantity and quality of environmental stimuli, b) intrinsic reinforce
ment, and c) a high degree of interaction and exposure to the environment. At the 
"autonomy" end of the "control-autonomy" dimension one would expect all these 
qualities to be highly visible and at the "control" end to be absent or present to 
only a small degree. 

Thus though both the accepting-rejecting and control-autonomy dimensions 
are not fully operationally defined as yet, they both involve the same three com
ponents a) quality and quantity of stimuli (verbal model vs environment), b) 
reinforcement (social vs intrinsic), and c) interaction (social vs environmental). 
Table 2 suggests ways in which the measurement of the environmental 
dimensions could be operationalized. The quantitative aspects as usual will be 
the easiest to assess but the qualitative measures may prove more interesting 
eventually. In principal the measures suggested in table 2 could be used in 
naturalistic or experimental research situations. Many of the qualitative 
measures will be ratings on say 7 point scales e.g. complexity of stimuli, and thus 
high inter-judge reliability will be required. Future studies are planned which 
will test the model (as set out in Figure 1) by identifying the HiS-LoS, HiS-LoV, 
LoS-Lo V, and HiV-LoS (matched on IQ) and linking these profiles to the environ
mental dimensions as assessed by measures such as those suggested in table 2. 
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Table 2 

Suggested Semi-Operational Measures Related to 

Parameters of Social and Non-Social Enviro1111ental Dimensions 

Parameters 

Quantity of 
stimuli. 

Quantity of 
reinforcement. 

Quanti ty of 
i ntcract ion. 

Quantity of 
stimuli . 

Quality of 
reinforcement. 

Quality of 
interaction. 

Environmental Dimensions 

Social Non-Social 

Number of words directed Number of stimuli per unit 
at child per unit time from space that child is allowed 
caretaker. to manipulate. 
Number of words heard by Number of "toys" per child. 
child (per unit time) from 
non-caretaker. 

Number of verbal reinforce- llumber of intrinsic rein-
ment statements per unit forcers received by child 
time, directed to child from environment. 
from caretaker. 

Number of child initiated Proportion of time child 
interactions with caretaker. interacts with environment. 
Number of caretaker ini-
tiated interactions with 
child. 

Level of verbal ski 11 of Complexity of environmental 
caretaker. stimuli (e.g. toys). 

Relative number of positive Complexity of response of 
affect - non-verbal behaviors envi ronmcntal stimul 1. 

given with the verbal rein-
forcement (smiles, touch, 
etc.). 

Number of "positive affect• Number of 'positive affect" 
responses by child to verbal responses by child to 
and non-verbal ·behaviors of envi ro1111ental stimuli. 
caretaker. 

IMPLICATIONS OF THE MODEL 

IN EDUCATION 

Barton and Horowitz (1975) have stated at length some of the possible 
implications the above reviewed research has for teachers in the classroom. 
However, the major points are summarized below. 

A NEED FOR IDENTIFICATION OF HiS-LoV AND HiV-LoS STUDENTS -

In the classroom the teacher often uses social reinforcements in the form of 
praise as a reward for desired behaviors. The results of the above studies 
strongly suggest that praise may not function as a positive reinforcer with some 
children (e.g., HiS-LoV children) and in fact may have negative effects on per-

. formance. The teacher must therefore beware of using praise exclusively as a 
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reinforcer for all children and develop skills in identifying children who do not 
respond positively to "social reinforcement." The school psychologist or 
counselor can greatly aid the teacher by helping to identify students with large 
discrepancies in their spatial and verbal abilities. Such instruments as the 
Primary Mental Abilities (PMA) test constructed by Thurstone can be used to spot 
children with high discrepancies in verbal and spatial ability and the teacher, 
knowing that such children may have special reinforcement needs, can adjust 
teaching methods accordingly. Many tests other than the PMA, however, 
measure spatial and verbal ability and may be used to obtain a verbal - spatial 
profile. It should be emphasized that we are not suggesting here that there is a 
one-to-one relationship between ability pattern and reinforcement ·preference, 
but ra_ther that there is a real tendency for HiS-LoV children to respond in a 
different way from · HiV-LoS children to praise or social reinforcement. At a 
practical level, it is not suggested that teachers should become intimately 
acquainted with the ability profiles of all the children, but rather that only 
those children who seem not to respond to praise be singled out for an ability 
profile analysis. 

WHAT REINFORCERS WORK? 

What kind of reinforcer should the teacher use with HiS-LoV children? The 
above studies suggest that reinforcement which is intrinsic to the task seems to be 
effective with RiS-LoV children. Thus we would expect HiS-LoV children to do 
well with programmed instruction techniques where the reinforcement is in the 
form of immediate feedback following each response. HiV-LoS children, on the 
other hand, would probably respond best to lesson or tutoring types of communi
cation. It is also possible that a lecture format is more reinforcing to Hi V-LoS than 
to HiS-LoV children, since it involves many social interactions. The HiS-LoV 
child, on the other hand, may prefer to assimilate the same information from a 
book and the teacher should be aware of this possibility. The kinds of texts that 
allow the student to constantly check his progress by means of periodic quizzes 
(with answers given) might well be preferred by the HiS-LoV child, since they 
involve much potential intrinsic reinforcement and are non-social in nature. 
Research is needed to check these hypotheses. 

GROUP VERSUS INDIVIDUAL INSTRUCTION 

The research still does not explain why the HiS-Lo V performs at a lower level 
in a social setting than when he is left on his own. However, if subsequent work 
reveals that indeed anxiety and/ or arousal are induced in the HiS-LoV child by 
social situations, then this would suggest that teachers should arrange the 
class so that such children are allowed to work on their own for as long as 
possible, in order to keep the anxiety level to a minimum. Thus again more re
search is needed to see whether anxiety is indeed an important intervening 
variable. 

MEASURING ACHIEVEMENT 

The differential responses to intrinsic and social reinforcement observed in 
HiV-LoS and HiS-LoV children have definite implications for the methods by 
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which such children should be assessed in terms of academic achievement: (a) 
The nature of the test itself might well affect the results obtained. For example, 
if the teacher emphasizes class participation in the grading of the course, the 
HiS-LoV child may be at a disadvantage because of his perference forless social · 
kinds of performance. On the other hand, the HiV-LoS child may be penalized if 
the test used is entirely multiple choice and does not allow for any oral expression 
of the material. (b) It could be that, depending on the form of the test, differences 
may be found in the amounts of anxiety induced. For example, HiS-Lo V children 
might have a low degree of test anxiety if asked to perform alone on a multiple 
choice exam, but be very anxious if asked to do the same thing in a group situa
tion. HiV-LoS children may not vary in test anxiety in a group vs. individual 
testing situation. Such suggestions are of course speculative but may prove 
useful in planning examinations. (c) Since it is now well-known that there is a 
subtle and cyclic relationship between teacher expectancy and amount of help 
given (thus confirming the original expectancy), then care must be taken not to 
help the HiV-LoS child at the expense of the HiS-LoV child. If the HiV-LoS child 
does get more help from the teacher and because of his social nature is more 
visible, there may be a conscious or unconscious tendency to grade this child 
higher than the less visible HiS-LoV child. Several studies are thus needed to 
check these hypotheses. 

HIGH AND LOW MATHEMATICS AND READINGS SKILLS 

Recently there has been an increased interest in trying to understand why 
certain children who are good at mathematics do poorly when it comes to reading 
or vice versa. It is possible that the HiS-Lo V child is also the one who is high in 
mathematics but a poor reader and the HiV-LoS child a good reader but poor in 
mathematics. If there is a parallelism between the ability and achievement 
profiles, then the implications suggested in this present paper will also hold for 
the two achievement profiles (high math - low reading and low math - high 
reading). Research is needed to check the hypothesis. 

IN CLINICAL RESEARCH 

Traditionally, people who have been considered as out of touch with social 
"reality" have been given such labels as autistic etc. It is tempting to view such 
people as possibly exhibiting a HiS-LoV (or HiS-NoV!) profile, although direct . 
measurement of the abilities of course is usually out of the question. However, 
most observers of so called "autistic" children will agree that these children 
on the whole seem much more in touch with the world of objects than that of 
people. Indeed in a "classical" case of autism the child will seem to reject or 
not respond to social interaction but will often seem preoccupied with the physical 
world. Social reinforcement is not responded to, but the intrinsic reinforcement 
obtained by spinning a top or building a model with blocks can keep such a child 
fascinated at least until some other environmental stimuli interrupts. Also some 
of the literature on the parents of autistic children lends some support to the 
notion that these parents may be low on a scale of "acceptance" but relatively 
"autonomous" in that they allow the child freedom to explore the environment. 
Maybe a "Premacking" procedure could be designed in which the autistic child 
is "weaned" from his exclusive use of intrinsic reinforcers to accepting social 
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reinforcement and thus start on the pathway to socialization. Research could 
also reveal whether a) the autistic child does seem to have a relatively well 
developed spatial skill (hence is HiS-Lo V) and b) whether indeed his environment 
upbringing has been similar to that suggested by the model in figure 1. 

NOTES 
1 In developing the argument for environmental shaping of ability patterns, the author 

does not wish to suggest that genetic influences are unimportant, but simply makes the case 
that experiential variables may act independently. Indeed, the author is impressed by the 
fascinating literature linking cerebral lateralization to differential cognitive functioning. 
In this matter the interested reader is referred to Corballis and Beale (1976). 
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