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ABSTRACT 

A 20 year old, female subject completed the Eight State Questionnaire (Form 
B) twice daily for a period of 30 days. Primary factoring of the subtests across 
occassions provided some support for the factorial validity of the SSQ. However, 
the subtests appeared highly correlated and yielded higher order factors upon 
subsequent analysis. Two higher order factors were tentatively labelled as 
"General Arousal" and "Response to Stress." 

INTRODUCTION 

Curran and Cattell (1975) have recently published an experimental scale for 
the assessment of emotional states and moods. Named the Eight State 
Questionnaire (SSQ) by its authors, the scale is the outgrowth of nearly two 
decades of research aimed at defining and assessing certain more or less 
transient states of the organism. While considerable research effort provides 
an empirical and theoretical basis for the SSQ, relatively little direct work with 
the scale itself has been reported in the literature. Much of the early work leading 
to the development of the SSQ involved the use of P and dR factor analyses. The 
present study sought to apply P technique to the SSQ as a confirmatory procedure 
and to explore possible higher order relationships which might exist 
among the subscales of the SSQ. 

METHOD 

A 20 year old, white female college student served as the subject. The subject 
was administered the SSQ twice daily for a period of thirty days. In order to 
maintain a cooperative spirit and reasonable rapport with the subject, only one 
form of the SSQ was used (Form B was chosen by a coin toss). The subject 
completed the questionnaire within one hour of awakening and within two hours 
of retiring each day. The eight subscales of the SSQ were correlated across 
occasions and the resulting 8 x 8 matrix was submitted to a principal components 
analyses followed by both a Varimax and Promax (k=4) rotation procedure. 

RESULTS 

Since previous research (Cattell, 1972; Barton, Cattell, and Conner, 1973; 
Barton, Cattell, and Curran, 1973; Cattell and Scheier, 1960; Curran and Cattell, 
1975) has largely confirmed the existence of the eight factors measured by the 
SSQ, it seemed desirable to retain for rotation all eight factors extracted in the 
analysis without a test for the number of factors despite the quite small latent 
roots obtained for several of the factors (only two of the components had latent 
roots greater than 1.0 and the latter five roots were less than or equal to .25). 
Although the extraction of eight factors from eight variables is generally an 
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unusual procedure, the previous establishment of each of the eight factors 
(Barton, Cattell, and Curran, 1973; Curran and Cattell, 1975) would appear to 
warrant such an extraction. It might be argued that eight interpretable primary 
factors could emerge from this procedure and one or more of the factors still be a 
residual factor. While this may be true, the higher order analysis that subse
quently was carried out mitigates against the over-interpretation of residual 
factors and reduces any debate over the reliability of factors to a question of 
higher or lower order factors. A Varimax rotation of the eight factors resulted in 
42 percent of the factor loadings falling in the hyperplane and failed to provide an 
interpretable loading pattern for several of the factors. 

A Promax rotation (k=4) was attempted and generally provided for a much 
better fit of the data. The reference vector structure and factor loading matrix a re 
given in Table 1. The correlations between the primary factors are given in Table 
2. A second order analysis gave the results provided in Table 3. Only the factors 
whose roots were greater than 1.0 were retained in the second order. 

TABLE l 

REFERENCE VEC'IOR STRUC'l'\JRE FOIJ.oWING PROMAX ROTATION (k=4) 

OF PRIMARY FACTORS 

__ A ___ B_ __ c _ D _ _ E_ __ F _ __G _ _ H _ 

Anxiety 0.50 -0.28 

Stress 0.53 

Depressi on o.68 

Regression 0. 13 o.42 

Fatigue 0.61 

Guilt 0 .51 .34 

Extr aver sion 0 .65 

Arousal -0 .17 0.39 

Hyperplane Count = 52 Proporti on = 0 .813 

FACTOR STRUC'l'\JRE MATRIX FOIJ.oWING IBOMAX ROTATION (k=4) 

OF PRIMARY FACTORS 

Factor Fac tor Factor Factor Factor Factor Factor Factor 
_ A_ _ B_ _ c _ D E _ F _ _ G _ _ H_ 

Anxie t y 0.93 0 .27 - 0.l,3 o.64 0.72 - 0.44 0.31 -0.72 

Stress o.49 0.-63 - 0.34 1.00 0.73 -0.63 0.35 - o.66 

Depression 1.00 0. 15 - :.44 o.45 0.61 - 0.33 0 .29 - 0.38 

· Regre ssion 0.73 0.55 -0.53 0.73 0.99 - 0.69 0.50 -0.62 

Fa t igue 0. 17 1.00 -0.49 0.61 0 .58 - 0.68 0 .51 - 0 .37 

Guilt 0.91 0.35 - 0.52 0 .52 0. 71 - 0.49 0.67 -0. 44 

Extra version -0.45 -o.49 1.00 - 0.33 -0.51 0.67 - 0 .39 0.23 

Arousal - 0.34 - 0.82 0.69 - 0 .66 -0. 72 0.98 - 0 .54 o .45 
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DISCUSSION 

An examination of the reference vector structure in Table 1 readily lends 
credence to the factorial validity of the 8SQ. With the exception of the first vector, 
all vectors are defined by a single subtest. However, the correlation between the 
factors, the subsequent higher order factors extracted, and the several rather 
marked loadings of the first primary reference vector all fail to support an earlier 
contention that the several subtests might be treated as functional unities (Long, 
T. J., Schuerger, J. M., Bosshart, D. A., and Menges, R. J ., 1971). However, 
Cattell (1966) has pointed out that because factors tend to be correlated with time, 
and therefore with one another, greater obliquity of factors may be obtained by P 
technique than might be obtained with an R technique owing to the presence of 
auto-correlation in the time series. Cattell (1966) has also suggested that the 
influence of second order factors and the tendency of stimuli to provoke reactions 
from more than one factor may also contribute to correlations obtained between 
factors resulting from P technique analysis. It therefore seems likely that the 
correlations obtained between the primary factors may be somewhat inflated. 

Despite the possibility of inflated correlations between primary factors, it 
might be instructive to examine the second order factors. Such an examination 
might yield some hypotheses about significant sources of variance underlying 
primary state factors. Because the reference vector structure given in Table 3 
does not provide an acceptable simple structure, interpretation of the second order 
factors is difficult. However, the first second order reference vector is most 
uniquely defined by those primary factors related to Fatigue, Arousal, and 
Extraversion, while second order reference vector II is mostly uniquely defined 
by primary factors related to Anxiety, Depression, and Stress. The remaining 
two subtests of the 8SQ, Guilt and Regression appear to contribute substantially 
to the loadings of both second order reference vectors. A tentative interpretation 
of the first second order factor might be "General Arousal" or "Excitation" 
while second order factor II might represent some generalized response to stress. 
Further research is needed to clarify these factors . 

Primary Factor 

A 

II 

C 

D 

E 

F 

G 

TABLE 2 

CORRELATIONS AMONG EIGHT PRI MARY FACTORS 

_A_ ....!!... _c_ D E 

.17 - .44 .48 .63 

- .49 .61 .58 

- .32 - .51 

.72 
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_ l'_ _ G _ ...!!.... 

- .35 .30 - .43 

-.68 .51 - .37 

.67 - .39 .23 

- .62 .34 -. 66 

- .70 .50 - .61 

- .51 .44 

- .24 
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TABLE 3 

REFERENCE VECTOR STRUCWRE FOLLOWING PROMAX ROTATION (k=-4) 

OF SECOND ORDER FACTORS 

Factor Factor 
I II 

Factor. A o.64 

Factor B 0.69 

Factor C -0.67 

Factor D 0.16 0.63 

FactCJr E 0.32 0.53 

Factor F -0.67 -0.13 

Factor G o.66 

Factor H 0.12 -0.78 

Hyperplance Count * 4 Proportion= .25 

FACTOR STRUCWRE MATRIX FOLLOWING PROMAX ROTATION ( k=4) 

OF SECOND ORDER FACTORS 

Factor Factor 
I II 

Factor A 0.38 0.75 

Factor B 0.83 o.46 

Factor~ -0.77 -0.39 

Factor D 0.60 0.85 

Factor E 0.73 0.85 

Factor F -0.88 -0.59 

Factor G 0.74 0.33 

Factor H -0.36 -0.85 
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NOTES 
•Reprint requests should be addressed to the senior a uthor who is now with Needham, Ha,Per, and 

Steers, Inc., 401 North Michigan Ave., Chica;ro, Illinois 606ll. 
'Copies of descriptive statistics, correlation tables, and tables giving unrotated and rotated solutions 

for both the primary and higher order analyses are available from the senior author. 
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