
Multivariate Experimental Clinical Research, Volume 3, Number 5, 1978, 241-248 

SECOND-ORDER RELATIONS BETWEEN DIFFERENT 
MODALITIES OF PERSONALITY 

TRAIT ORGANIZATION 
J. S. Gillis 

St. Thomas University 
D. C. Lee 

University of Ottawa 

ABSTRACT 

Tests from what have been termed the temperament and motivation 
modalities of personality trait organization, the 16 PF and MAT, were given 
to 151 high school students. The 36 primary scales from these tests were factor 
analyzed, and the resulting 16 second-order factors were rotated to a position 
of maximum simple structure. It was concluded that the results supported the 
notion of cross-modality factors, particularly with respect to self-sentiment 
and superego structures. 

INTRODUCTION 

Working with a general definition of personality as "that which permits a 
prediction of what a person will do in a given situation," R. B. Cattell (1950, 
pp. 2) has, over the years, adhered to a number of subdivisions which he 
considers to be useful in guiding personality research. One important dis
tinction that he has proposed is the conceptualization of three broad aspects, 
or "modalities," of personality organization: ability, dynamic (or, motivation), 
and temperament traits. 

Cattell's main justification for proposing a modality distinction .was that 
it should offer a more generally effective means of prediction in most real-life 
situations where changes in levels of incentive and complexity often occur 
independently. Recent empirical findings have, in fact, tended to confirm that 
school achievement is best predicted by a combination of all three modality 
measures (Cattell, Barton & Dielman, 1972; Cattell, & Butcher, 1968; Dielman, 
Barton & Cattell, 1971). The indication from this research is that, for some 
areas such as reading and mathematics, the ability, motivation, and tem
perament modalities each can separately account for as much as 20-25% of 
the achievement variation, to give a total of 60-75% accounted-for-variation. 

Since 1946, Cattell has developed his approach to personality by con
centrating on each of his proposed three modalities, with relatively little 
a~ntion being given to the inter-connection between the modalities. Yet, he 
was careful to point out at the outset that "wholistic" factors spanning the 
"conditional" modalities would be expected since ". . . it is theoretically in
admissible to consider any piece of behaviour as a pure manifestation of one 
modality (1946, pp. 164)." In 1957, Cattell (pp. 526) looked briefly again at 
the possibility of systematic relationships across modalities and concluded 
that there was some evidence for their existence. 
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More recently, Cattell (1971) has again considered in some detail the 
question of intermodality relations and, while enumerating a number of "key 
issues for research," suggested an exploration of the possibility of relations 
between motivation measures and temperamental traits. The plausibility of 
suspecting overlaps between these areas was also mentioned in Cattell (1973, 
pp. 31) who· suggests that evidence such as that presented by Nesselroade and 
Baltes (1975) · leads to the hypothesis of intermodality connections being at 
higher "order" or higher "stratum" levels of personality organization. 

The present research was therefore undertaken with the aim of clarifying 
the nature of relations between measures in the dynamic and temperament 
modalities which have been separately developed by Cattell and his co-workers 
over the last 25 years. ' 

METHOD 

TEST MATERIAL 

The tests used were Forms A and B of the 1968 edition of the Sixteen 
Personality Factors Questionnaire (16PF) that has been developed by Cattell, 
Eber and Tatsuoka (1970), together with the Motivation Analysis Test (MAT) 
resulting from the work of Cattell, Horn, and Radcliffe (1964). Brief titles and 
abbreviated letter designation of the scales of the 16PF, and MAT are as follows: 

16PF 
A Affectothymia 
B Intelligence 
C Ego strength 
E Dominance 
F Surgency 
G Superego strength 
H Parmia 
I Premsia 
L Protension 
M ,Autia 
N Shrewdness 
0 Guilt proneness 
Ql - Radicalism 
Q2 - Self-sufficiency 
Q3 - Self-sentiment 
Q4 - Ergic tension 

MAT 
CA- Career 
Ho - Home-parental 
FR- Fear 
NA- Narcism-comfort 
SE - Super-ego 
SS - Self-sentiment 
MA- Mating 
PG - Pugnacity-sadism 
AS - Assertiveness 
SW - Sweetheart-spouse 

It should be noted that each of the MAT scales may be broken down into 
unintegrated and integrated scores. 

PARTICIPANTS 

Taking part in the study were 151 senior high school students from a rural 
area of southeastern Ontario. The students were asked to volunteer to complete 

t 
the tests with the understanding that they would obtain feedback about the 
results. Students were told little about the feedback, only that it "would help 
them to learn about themselves." This feedback was provided one month after 
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the last testing session. The percentage of students who volunteered was 98%. 
There were 61 males with a mean age of 17.43 years (S.D. = . 72) and 90 females 
with a mean age of 17.26 years (S.D. = 1.26). 

PROCEDURE 

· Testing was carried out on three occasions separated from one another 
by one-week intervals. During each session, students completed either the 
16PF Form A and the Gordon Personal Inventory, 16PF Form B and the 
Gordon Personal Profile, or the Motivation Analysis Test. The Gordon results 
were analyzed separately and reported in a previous article (Gillis & Lee, 
1978). 

RESULTS 

Pearsonian product-moment correlation coefficients were calculated between 
the 16PF and MAT (unintegrated and integrated) scores and then eigenvalues 
for the correlation matrix were determined. The Scree test (Cattell, 1966; 
Cattell & Vogelmann, 1977) applied to the eigenvalue plot indicated 16 factors 
(See Figure 1). Squared multiple correlation coefficients were used as initial 
communality estimates, and 16 factors were extracted using an iterative 
principal factor analysis procedure. The resulting factor matrix was then 
rotated by the orthogonal Varimax (Kaiser, 1958) technique, which was followed 
by an oblique Promax (Hendrickson and White, 1964) rotation resulting in a 
hyperplane count of 72%. Blind rotations were then carried out by the Rotoplot 
program (Cattell and Foster, 1963) until the hyperplane count leveled off at 
79%. The final factor pattern matrix may be found in. Table 1. 

INDIVIDUAL INTER-MODALITY FACTOR DESCRIPTIONS 

Factor 1 bore some resemblance to a factor dominated by N that has been 
found in second-order analyses of the 16PF which has been termed "dis
creteness" (Cattell, 1973). However, while the usual loading of A is in the 
expected direction, but of less magnitude than usual (-.26), the loadings of G 
and Q3 are not typical. The loading on SWI indicates some degree of inter
modality connection. 

Factor 4 was quite clearly the cortertia-pathemia dimension that has been 
repeatedly confirmed in 16PF analyses (although the loading of Q3 was un
expected and may be sample specific). The MAT component of this factor 
consisted of a low level of unintegrated career sentiment and high integrated 
home-parental orientation. 

Factor 5 was primarily a motivational factor centering on the unintegrated 
superego sentiment, with negative loadings on both the unintegrated and 
integrated pugnacity-sadism ergs, together with an interesting suggestion 
of conflicting loadings on the sweetheart spouse sentiment. The 16PF involve
ment of Q2 suggests that persons scoring high on this factor would tend to 
prefer making their own decisions rather than going along with the group. 
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Table 1 

Second-order factor pattern matrix 

16PF-MAT 
Scales Factors 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

A 65 33 
B 85 
C 73 39 
E 69 
F 70 
G -39 45 
H 36 63 54 
I 68 
L -60 
M -64 72 91 
N -66 
0 -70 30 
Ql 92 
Q2 -63 36 52 
Q3 -44 30 -44 41 
Q4 -84 
CAU -60 
HOU -59 
FRU 54 
NAU 81 
SEU 78 
ssu 59 
MAU -53 38 
PGU -44 
ASU -56 
swu -35 41 
CAI -82 
HOI 39 -71 
FRI 30 
NAI 40 30 . 
SEI 38 
SSI 75 
MAI 
PGI -33 -59 
ASI -51 
SWI 38 36 -34 

Note: Values below .30 and decimal points omitted. 

Factor 12 looked like a rather poorly defined version of the second-order 
independence-subduedness factor of the 16PF, with indications of a negative 
relationship with the integrated sweetheart-spouse sentiment. 

Factor 15 may be seen to be a pattern made up of positive loadings on the 
unintegrated mating and sweetheart-spouse scales, together with somewhat 
higher guilt proneness on the 16PF and lower integrated assertiveness. 

Factor 16 proved to be the most interesting factor of the present investi
gation, as it showed the strongest degree of intermodality relationship of 
any of the current factor patterns. It may be observed that this factor showed a 
combination of the 16PF superego factor, G, the integrated MAT superego, 
the unintegrated MAT self-sentiment and the 16PF self-sentiment factor. 
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DISCUSSION 

The finding of the greatest amount of cross-modality connection between 
the self-sentiment and super-ego measures of the MAT tends to confirm the 
long suspected notion that these particular scales measure the same type of 
personality structures in different modalities. These scales were given the same 
names largely on the basis of similar item content, logically consistent criterion 
relations, and simple correlation coefficient evidence with early versions of 
the 16PF and MAT (Cattell, 1957). More recent empirical investigations of 
this question based only on correlation coefficient analysis (which inciden
tally was quite congruent in magnitude and sign with the 1957 pioneering work) 
led the author to rather negative conclusions about the internal consistency of 
Cattell's theory with regard to the self-sentiment (Stewart, 1977). Apparently, 
these conclusions were based on the low magnitude of the correlations and 
the finding of correlations with other scales. The low level of the correlations is, 
of course, explainable on the basis of attenuation due to the relatively low 
reliability of short individual scales in multi-factor tests designed to measure 
as much as possible about a person in a given amount of time. The finding 
of correlations between the self-sentiment scales and other measures really 
requires that a technically sound factor analysis be carried out in order to 
unravel the underlying "source traits" from correlation clusters, or "surface 
traits" (Cattell, 1973). The present results indicate that, when care is taken 
to extract the correct number of factors and thorough rotation to simple struc
ture is achieved, a cross-modality factor is found that does not involve any of the 
other 32 scales. This pattern of self-sentiment and super-ego factors has been 
reliably found when 16PF scales were subjected to second-order analysis by 
themselves (Cattell & Nichols, 1972) or with other more clinically oriented 
scales (Krug & Laughlin, 1977), and it has been explained in a "logically 
consistent" manner as being the result of "general good upbringing" (Cattell, 
1973). 

Another well confirmed 16PF second order factor is that of factor 4 in the 
present research which has been termed "cortertia-pathemia" (Cattell, 1973). 
The word "cortertia" has been used to describe the high ·degree of cortical 
alertness that seems to be typical of high-scoring persons. Whereas, "pathemia" 
refers to the apparent tendency for low-scoring individuals to be guided more 
by feelings, particularly those of a melancholy nature. It has been found to 
be readily identifiable even at the 6-8 year-old level (Gillis & Cattell, 1978). 
Given that persons scoring high on the A,I,M factors of the 16PF making up 
this factor have been described as being "warm," sentimental and day
dreaming" (Cattell, 1973, pp. 185) it is not surprising to observe that a 
negative loading in career sentiment and a positive loading in sentiment 
toward the home were found. 

The other cross-modality pattern with sufficiently high loadings to merit 
discussion in this early stage of cross-modality research is that of Factor 8, 
involving Qi of the 16PF and negative home-parental sentiment. Because 
the present study did not involve any experimental manipulations, it is not 
possible to draw conclusions about the direction of causality in this interesting 
relationship, that is, whether high self-sufficiency might result from and/or 
cause low home-parental sentiment. However, the finding of a pattern of this 

245 



MULTIVARIATE EXPERIMENTAL CLINICAL RESEARCH 

nature suggests that future research concerning Q2 might advantageously 
be aimed in the direction of investigating variables in the home situation. 

Turning briefly to consideration of intra-modality factors, as has been noted 
already, the 16PF second-order factors matched well with previous results. 
However, it must be admitted that the- picture is less clear concerning the 
¥AT. Comparisons with the relatively few studies that have been under
taken with the aim of investigating second-order factors in the MAT (Burdsal, 
1975; Cattell, 1957; Cattell, De Young & Hom, 1974), did not reveal consistent 
matches. It should be noted that the Cattell (1957) study was basically only 
exploratory on an early version of motivation measures and that the Cattell 
et al. (1974) article dealt with a "state" rather than trait analysis. However, 
more similarity with the results of Burdsal (1975) would be expected. Whether 
the difference in results may best be attributed to the older sample in Burdsal's 
study, the additional 16PF "hyperplane stuff'' (Cattell, 1978) in the present 
research, or the fact that testing took place on three separate days in this 
project, is a question which must await the outcome of further investigation. 

In conclusion, as expected on the basis of previous studies that have found 
ability, motivation and temperament measures making independent contri
butions to the prediction of achievement (Cattell et al., 1972; Cattell & Butcher, 
1968; Dielman et al., 1971), the overall degree of overlap between the 16PF and 
MAT measures was not large. However, the second-order factors that were found 
provide both some interesting confirmations of previous speculations about 
the nature of possible inter-modality relations and some new information 
that may be used to guide further research and theory construction. 

NOTES 
This study was based upon the reanalysis of data collect.eel for a doctoral dissertation by the first 

author carried out under the supervision of the second author at the University of Ottawa. The authors 
wish to express their gratitude to St. Thomas University and the Canada Council for assistance in 
preparation of the manuscript. 

Requests for reprints should be directed to J . S. Gillif3, Department of Psychology, St. Thomas 
University, Fredericton, N.B., Canada, E3B 5GO. ' 
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