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·ro~ICY 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 methodologicai 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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VERBAL-QUANTITATIVE DIFFERENTIAL AS 
INDICATOR OF TEMPERAMENTAL DIFFERENCES 

J.M. Schuerger, J. Kepner and B. Lawler 
Cleveland State University 

ABSTRACT 
With verbal and quantitative scores commonly available, the correlation of 

the difference between these two ability scores (VQDF) and temperamental 
differences would be of interest to clinicians and researchers. Previous research 
has suggested such correlations exist, although the personality measures, 
subject characteristics and methods of determining VQDF have varied widely. 
In the present study VQDF (verbal minus quantitative) scores are correlated 
with personality (16PF and HSPQ) and vocational interest scores for males and 
females in both high school and college populations. Results show consistent 
trends for correlations of the VQDF with a number of personality and vocational 
interest yariables: high verbal persons are more tenderminded, bold, less 
anxious and similar to lawyers; high quantitative persons are more guilt prone, 
anxious, tough-minded and similar in interests to mathematicians. Results 
are discussed in relation to age differences. Arguments are presented for use of 
this methodology for studying VQDF and personality correlations. An example 
for the clinical use of these results is given. 

INTRODUCTION 
Nearly everyone has a verbal and a quantitative ability score these days: 

they are provided by commercial multilevel ability batteries for high school and 
lower grades and the SAT, ACT and GRE for college and graduate school. Of 
sporadic but continued interest over the years has been the difference between 
verbal and quantitative scores (VQDF). The VQDF is cheap information, and 
its usefulness to practitioner and researcher is determined by its correlates. 
In this paper the concern is with temperamental and interest correlates measured 
by Cattell's 16PF and HSPQ, and the Strong-Campbell Interest Inventory. In 
other words, given the ubiquity.of verbal and quantitative scores (and hence 
the difference between them) are there any consistent non-cognitive correlates 
of the difference that can be useful to practitioners? 

Even if one ignores tempting ramifications of VQDF in such areas as 
COKnition, ability factors, cognitive styles and the like, it is possible to trace a 
considerable history of research on VQDF. In the domain that comprises the 
main focus of this paper, personality and interest correlates of VQDF, one 
finds important studies across the years, with McCarthy (1953) presenting one 
of the early ones. 

Her study investigated personality profiles characterizing differential 
verbal-quantitative ability. Half of the 44 variables which comprised the 
noncognitive measures differentiated between high quantitative (Q) and high 
Verbal (V) women at the .05 level. The relevant variables were measures of 
interest, occupational preferences, avocational choices, values and personality 
fact.ors. In the area of personality, as measured by the 16PF, McCarthy found 
Q women to be warm and outgoing (factor A+), astute and worldly (factor N+) 
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and self-sufficient; preferring independent decisions (factor Qi+). V women also 
scored significantly higher on Bohemianism (unconventional and imaginative). 

From several later studies usmg_ projective personality indices, evidence 
emerged that is fairly consistent with McCarthy's findings. A high quantitative 
ability has been associated with greater objectivity, outer orientations, and a 
more conservative attitude, whereas V ability is associated with independence of 
authority (Sanders, Mefford & Bowan, 1960; Spilka & Kimble, 1958). Altus (1952) 
reported that females with a high Q profile can be described as more anxious, 
conventional and straight-forward than high V females who are more adven
turous and less anxious. In a lat.er study, Altus (1958) found that high Q males 
tend to have a more masculine attitude than high V males who tend to be more 
sophisticated or less naive. In another study of male subjects, Sanders, Mefford 
& Bowan (1960) utilized both projective and objective personality measurements. 
These investigators characterized high Q males as being objective, introspective, 
perseverant, factual and dependent on authority and group affiliation. Males 
in the high V group tended to be somewhat idealistic, subjecti.ve, imaginative, 
intuitive and independent of authority and group affiliation. 

More recently, Turner & Hibbs (1977) compared groups with distinctive 
patterns of abilities along parameters of vocational interest and personality 
correlates. Their comparisons of vocational interest, as measured by the 
Vocational Preference Inventory, reveal that high V males score significantly 
higher than Q males on Social and Artistic interests, while females of similarly 
composed groups score significantly higher only on Artistic interests. Com
parisons of scores on the 16PF also differentiate between the high Q and high V 
groups. Both sexes in the high V group score higher on Imagination (factor 
M) and females of the V group score higher on Dominance (factor E) and 
Rebelliousness (factor Qi). 

A summary mapping of results of these researches is displayed in Table 2, 
in the rows designated "expected direction." Sex of persons in the researches 
is indicated by the traditional "F" and "M," and the direction of the result by 
the algebraic sign. Thus, on factor A on the 16PF, women with higher verbal 
over quantitative scores have been found to score on the low (reserved) end of 
the outgoing/reserved polarity. 

While there are, then, certain similarities of results in earlier studies, the 
exact specification of VQDF and the method of displaying results have varied 
widely. 

McCarthy (1953) defined groups on the basis of one-standard-deviation 
difference between verbal and quantitative scores, while Turner & Hibbs 
(1977) used · an 80-point difference (SAT) as their criterion. By matching high 
and low scores, Sanders, Mefford & Bowan (1960) compared three groups (V q, 
vQ, and VQ) whereby the mean of the high scorers fell at the 85th percentile 
and the mean of the low group at the 25th percentile. Altus (1958), examined the 
magnitude of the discrepancy _by dividing subjects into quartiles and comparing 
the two extreme groups. The present authors have a strong preference for 
defining VQDF simply as the remainder in the operation "VQDF = V - Q," 
and for presenting results of researches in this area as correlations of that 
remainder with other variables of interest. This point receives more elaboration 
toward the end of the present report. 
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PROCEDURES 

The data used in this study were from seven different groups ranging from 
high school to college populations, both sexes. Sample characteristics and 
sample sizes are shown in Table 1. The identifying letters for samples are 
acronyms: HSMl is the first group of high school males, CSM is college student_ 
males, CSF is college student females. 

Table 1 

Sample Characteristics 

Sample Age Variable M SD N 

HSMl 13-15 CAT VR+V 198 52 
(Private School) CAT MR+ MU 183 57 

CATVQDF 15 37 105 

HSM2 16-18 KAV 42 9.5 
(Public School) KAQ 48 7.6 

KA VQDF -6.0 10.8 101 

CSM 1 17-22 SAT V 466 89 
(Seminarians) SAT Q 458 101 

SAT VQDF 10 100 33 

HSF 16-18 KA V 44 9.1 
(Public School) KA Q 47 7.5 

KA VQDF -3.1 8.8 133 

CSM 2 18-48 SAT V 457 95 
(Vocational Counselees) SAT Q 480 101 

SAT VQDF -23 121 49 

HSM 3 13-16 LTV 119 10.5 
(Private School) LT Q 122 11. 3 

LT VQDF -3.4 12.8 60 

CSF 18-48 SAT V 463 98 
(Vocational Counselees) SAT Q 477 100 

SAT VQDF -14 87 44 

Personality characteristics for the younger groups (18 years and below) 
were measured by the High School Personality Questionnaire (HSPQ); for 
the adult samples the Sixteen Personality Factor Questionnaire (16PF) was 
used (see Figure 1). The HSPQ and the 16PF are comparable personality 
measures, both based on the factoring of questionnaire responses and matched 
across instruments. The HSPQ gives 14 primary factor scores (personality 
dimensions) and the 16PF gives 16 primary factor scores (see Figure 1). For 
groups CSM2 . and CSF no personality t.est scores were available but selected 
subscores from the Strong Campbell Int.erest Inventory (SCH) were used. 
Selection of the subscores was necessary for practical reasons, and was designed 
t.o be representative of the entire inventory. 
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Figure 1 Factors On The HQP2 and 16PF Personality Questionnaire 

Factor Low Pole 

A Reserved 

B Low Intelligent 

C Affected by Feelings 

D* Undemonstrative 

E Humble 

F Sober 

G Expedient 

H Shy 

I Tough-minded 

J* Zestful 

L+ Trusting 

Mt- Practical 

N+ Forthright 

0 Placid 

Ql+ Conservative 

Q2+ Group dependent 

Q3+ Impulsive 

Q4+ Relaxed 

*HSPQ only 

+Not on HSPQ 

High Pole 

Outgoing 

High Intelligent 

Emotionally Stable 

Excitable 

Assertive 

Happy-go-lucky 

Conscientious 

Bold 

Tender-minded 

Reflective 

Suspicious 

Imaginative 

Shrewd 

Apprehensive 

Experimenting 

Self sufficient 

Controlled 

Tense 

Measures for verbal and quantitative scores were taken from existing file 
records. For the high school groups scores were from the Kuhlman-Anderson 
Measure of Academic Potential (KA), the California Achievement Test (CAT), 
and the Lorge-Thorndike (LT). Verbal and Quantitative scores for the college 
groups were obtained from the Scholastic Aptitude Test (SAT). 

METHOD 

For each group, scores on quantitative measures were subtracted from the 
scores on the verbal measures to give the differential between verbal skills and 
quantitative skills (VQDF). This VQDF was then intercorrelated with the 
personality or interest measure scores. For groups HSM2 and HSF, raw scores 
from the HSPQ· were entered, while for all other samples the calculated st.en scores 
for the HSPQ and 16PF or SCII scores as given by the commercial score report 
were used. 
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For groups HSM2 and HSF, since as a whole the ability scores were on the 
average one standard deviation lower than for the other samples, only the to:p 
half of the sample on the KA were used. This was done by summing the verbal 
and quantitative scores for the whole gro-g.p and dropping out the lower 50% 
of this sample. The VQDF was then calculated as for the other samples. 

' 

RESULTS 

Table 1 also presents means and standard deviations for the cognitive 
variables in this report by subgroup. 

All groups are average or above on the measures of cognitive ability, and 
separated by sex. Separation by sex was done in accord with the general 
hypothesis about the nature of temperamental differences associated with 
VQDF, as reported above. In an early analysis, subjects comprising HSM2 and 
HSF were tested as part of a larger group (N = 393) of mixed sex and lower average 
ability. The results of this preliminary analysis on this combined group did 
not harmonize with other results in this study nor with pri(lr research. Ac
cordingly, only students above the median on summed V and Q scores from this 
sample were included in subsequent analyses, and these were separated by 
sex to form groups HSM2 and HSF. Scores on the LT are deviation IQ; on the 
KA are percentiles; on the SAT are in standard CEEB metric. Scores on the 
CAT are summations of achievement subscores originally reported as standard 
scores with a mean of 100, standard deviation of 20. The verbal is the sum of 
Verbal Reasoning and Vocabulary, the quantitative, the sum of Math Reasoning 
and Math Usage. 

Means and standard deviations for the noncognitive variables (HSPQ, 
16PF, SCII) were all within normal range for these variables, are readily 
available in test manuals, and have not been presented here to save space. 
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101/KA 00 19 
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12 
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Correlations of VQDF with Personality & Interest Variables 

Personality (16PF, HSPQ) . 
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17 

02 

03 

. 10 

F+ 
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12 -11 -08 

24 04 06 

M+ 
F+ 

b Eng•Engineer 
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Table 2 presents correlations for 16PF,HSPQ and SCII variables with VQDF 
for the various subgroups. All variables for both 16PF and HSPQ are arrangeq 

· as columns, and subgroups as rows. At each int.ersection is the correlation of 
VQDF with the personality factor for the particular subgroup. Where a cell is 
crossed out (X), no factor score exists for that subgroup because of incomplete 
overlap between 16PF and HSPQ. Included in the table are those coefficients 
which are significant, which complete a column, or, in one instance, are close 
to significance and are generally consistent down the column (factor C). Signifi
cance values (.05) for both one- and two- tail tests are presented for each row, 
and the expected direction of results (based on earlier findings) is displayed 
below each column. One- tail tests are appropriate for columns for which there 
was an expected result. 

Results are presented as correlations rather than, for example, beta weights, 
because the authors believe this form to be most potentially useful to prac
titioners. There appeared to be no practical way to simplify the results further 
without losing information from small but suggestive differences by sex and 
sample. However, there were four variables for which the X2 test for a combina
tion of probabilities (Guilford, 1965, p. 248) was deemed appropriate. The problem 
was to ascertain the combined probability across samples, for the high school 
samples only, for variables I, Q4, Mth and Law. Each of these columns proved 
highly significant by this test, supporting the generalizability acro·ss sex 
and sample for the trends discussed below on these variables. Variable H 
approached significance at the .05 level by the same test. 

Of results on the personality tests, then, significant (for at least one sample) 
and consistent in sign over sex and age are correlations of VQDF with factors I 
(t.ender-minded) and H (bold). Persons with excess of verbal score over quantita
tive (V persons) tend to be tender-minded and bold. Significant and generally 
consistent in sign over samples, but with at least one sample having sign 
reversed, are results for factors O (apprehensive, guilt prone) and Q4 (tense, 
overwro\lght). Except for the high IQ high-school males (HSM3), persons with 
excess of quantitative score over verbal (Q persons) tend to be apprehensive. 
Except for the seminarians (CSMl), Q persons tend to be tense and overwrought. 

Of results on the interest inventory, the occupational scale Lawyer, and 
the basic interest scale Mathematics both show results that are significant, 
consistent, and in the expected direction. Two other scales, the C-Theme (Con
vention~}, liking order) and the Artist occupational scale have one significant 
correlation (for CSF) and consistent though negligible correlation in another 
sample (CSM2). V persons (female) resemble artists and dislike conventional 
tasks (housework, bookkeeping, etc.). Finally, on the Office Practices basic 
int.erest scale, there is a significant negative correlation for women, a modest 
positive correlation for men. V persons (female) tend to dislike office practices. · 

DISCUSSION 

There have been few studies of personality and interest correlates with 
VQDF below college age. This present study establishes the existence of some 
such relationships at the high school and junior high levels. At risk of doing an 
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injustice to subtleties of these relationships one might summarize as follows the 
findings among these younger groups: 

1) V persons tend to be low anxious (0-, Q4-) [r ~ .20]. 

2) V persons tend to be sensitive, cultured, turned inward (I=, J=) r ~ .20]. 

3) V persons tend to be bold (H=) [r ~ .10]. 

4) Sex differences in these relationships are salient only for dimension J , 
Individualism vs. Enthusiastic Participation. V girls are more pronounced 
in circumspect individualism than boys. 

Twn of these generalizations fit well with what is known of adults. V adults 
tend to be cultured, introspective and assertive. In adults, however, those trends 
appear on the 16PF as expressions of factors M (Imagination) and E (Dominance) 
rather than by I (Sensitivity) and H (Boldness) as in adolescents. Factors I and M 
are heavy contributors to a second stratum factor on the 16PF, Cortertia (Tough 
Poise), and a simple explanation of the shift from the I in adolescents to Min 
adults might be that V persons tend in general to be low on Cortertia. In adults , 
this tendency is expressed primarily as Imagination (M), in adolescents, as 
sensitivity (I). This interpretation is consistent with the tendency for Mand I 
scores to change with age among males. The shift from Boldness (H) to 
Dm_ninance (E) in adults may be explained similarly in terms of loading of both 
those primary factors on the second-stratum factor Extroversion. 

There is no 16PF (adult) factor parallel to the HSPQ factor J to aid in under
standing its relation to VQDf. Furthermore, results on this factor appear in
consistent: while V girls show significant tendency to be more individualistic 
(high J), and two groups of boys show slight tendencies in the same direction, 
one group of boys shows the opposite tendency. The relationships arrange them
selves from significantly positive for girls of moderate to low intelligence to 
negative for boys of high intelligence. These data do not provide a compelling 
answer to whether the salient fact in the anomaly of factor J is that of sex 
difference, level of intelligence, or some other. 

The finding of generally lower anxiety (0, guilt proneness; Q4, stress) 
among V persons, such as the lower guilt (0) for the seminarian sample, has not 
been anticipated from prior research. True, Altus (1952) did find that Q women 
tend to be anxious - the only such result among a great many studies with 
adult and young adult samples. In the present study, among the high school 
samples, only for HSM2 was one of the anxiety indicators found significantly 
related to V excess. In fact, it is the consistency of sign across samples that 
argues s~ongly for lower anxiety among V persons. It may be, then, that: 

1) such low but consistent relationships are observed among adults but are 
unreported, or 

2) there is something special about high school populations such that 
young Q persons are more anxious than V persons. 

It is tempting to endorse the second of the two possibilities, particularly 
since the one exception (again) to the general rule is among the boys of high 
ability. Our reasoning is that these boys, more than any other sample, are like the 
young adults (college students) in terms of selection on general ability than 
the other high school samples. General ability level would then function as a 
moderator variable so that: 1) for persons of average-to-high-average general 
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ability, excess of V serves to lower anxiety by increasing ability to cope with 
social and internal stresses, and 2) for persons of high-to-very-high general 
ability, the manipulative advantage of high verbal ability is outweighed by 
increased sensitivity to the problems of living, and such persons experienc~ 
more anxiety than Q persons. At any rate, a slight tendency for high school 
V persons to be less anxious can be consjdered probable, and this tendency 
stands in contrast to what is reported for young adults. 

Among findings for the young adult samples in this study, two stand out 
across sexes in the expected direction: 

1) V persons dislike math (SCII Math) [r ;;;;; .30]. 

2) V persons are artistic, cultured (SCII A, art, Artist 16PF) [r;;;;; .20]. 

Some subtleties in the second conclusion are worth noting. Among V persons, the 
tendency to be high on the SCII-A theme crosses sexes, and neither sex expresses 
a strong tendency to be high on the basic interest in art- artistic, but not strongly 
interested in Art. Furthermore, V women (not men) show strong tendency to 
resemble artists, dislike office practices and · score low on the Conventional 
Theme, and both male and female V persons tend to resemble lawyers. 

In general, the similarity of the findings in this study to earlier results, and 
across ages in this study, is quite impressive, particularly considering the 
variety of sample characteristics and tests involved. One may, with some con
fidence, expect V persons to be cultured and sensitive, extroverted in the sense 
of bold or dominant, low anxious (high school). 

The chief remaining question has to do with the size of V-Q difference. This 
question crosses the realms of technical scientific methodology and practical 
usefulness. With the great variety of methods and suggested cuts for defining a 
"difference," both continued programmatic research and every day usefulness 
are rendered difficult. The present authors present as a solution for both these 
realms the suggestion that further research be: 

1) correlational over an entire sample. 

2) o~ samples segregated by sex and age to adulthood, sex and educational 
level thereafter, and 

3) that general ability level be entered as a moderator variable for at least 
three level: high, average, low. 

The scientific advantages of these procedures seem obvious; the practical ones 
require some elaboration. 

Given a reasonable estimate of the correlation between VQDF and some 
variable of interest it is possible to estimate the non-cognitive variable from 
VQDF. VQDF scores tend to distribute normally around zero, with standard 
deviation usually about the same as that of the associated verbal and quantita
tive variables. Observed differences can therefore be interpreted roughly in the . 
original sigma units, with the VQDF sign indicating direction from the mean. A 
Practitioner can take advantage of this fact together with the properties of the 
bivariate normal distribution (see Schrader, 1965; also Schuerger & Watterson, 
1977) to ascertain the probability that a client is high on the noncognitive 
variable. 

An example may illustrate the usefulness of this approach. Imagine a woman 
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client in her mid-twenties, graduate with master's degree, working as a social 
worker. She complains vaguely of dissatisfaction with her job. Her GRE Verbal 
is 550, Quantitative 750. She has a VQDF of -200, or in the original metric, about 
two sigma below the mean. What is the likelihood that she has some of the non
cognitive characteristics which were considered above? 

The above discussions were in terms of characteristics of V persons, and 
must be reversed in direction since the client under consideration is a Q person. 
(An allowable step, since all variables are continuous and bipolar.) As a Q person, 
this client might be expected to be shy (16PF, r ~ .10), tough-minded rather than 
sensitive (16PF, r ~ .20), orderly (SCil C-Theme, r ~ .30). Given the relational 
estimates in parentheses and her two-sigma differential, one can estimate the 
chances in 100 of her being in the top fifth on each of the three characteristics 
at about 28 for shy, 38 for tough-minded, 48 for orderly. If her VQDF were 
only -100 (one sigma in the direction of Quantitative), the chances in 100 
of her being in the top fifth on the noncognitive characteristic would be 
24 for shy, 28 for tough-minded, 33 for orderly. Given such odds, a practitioner 
could suspect a "poor fit" between this client's characteristics and those of 
social work and proceed accordingly. 

As can be seen from the example, a "useful difference" is judged such 
according to the certainty one needs. With low (.10, .20, .30) correlations such as 
exist in this realm, one sigma would seem a minimum. A difference as large as 
two sigma would usually be strong evidence for the existence of the noncognitive 
characteristic. Such differences, given the typical correlations between verbal 
and quantitative scores, would be expected in about 5 percent of the population; 
differences of one sigma or more, about 35 percent. Such, in fact, has been verified 
empirically in the authors' experience over thousands of college students. 

REFERENCES 

1. Altus, W. D. Personality correlates of Q-L variability on the ACE. Journal 
of Consulting Psychology, 1952, 16, 284-291. 

2. Altus, W. D. Q-L variability, MMPI responses, and college males. Journal 
of Consulting Psychology, 1958, 22, 367-371. 

3. Guilford, J.P. Fundamental Statistics in Psychology and Education. (4th 
Ed.) New York: McGraw-Hill, 1965. 

4. McCarthy, M. V. An empirical study of the personality profiles charac
terizing differential quantitative and linguistic ability. Studies in Psychology 
q,nd Psychiatry. Catholic University of America, 1953, 8(4), viii, 45. 

5. Sanders, E. M., Mefford, R. B., Jr. & Bowen, 0. H. Verbal-quantitative 
ability and certain personality and metabolic characteristics of male 
college students. Educational Psychological Measurement, 1960, 20, 491-503. 

6. Schrader, W. B. A taxonomy of expectancy tables. Journal of Educational 
Measurement, 1965, 2, 1, 29-35. 

· 7. Schuerger, J. M. & Watterson, D. Using Tests and Other lnformqtion in 
Counseling: A Decision Model for Practitioners. Champaign, IL: IPAT, 1977. 

8. Spilka, B. & Kimble, G. Personality correlates of Q-L differentials on the 
ACE, Journal of Consulting Psychology, 1958, 22, 142. 

9 . . Turner, R. G. & Hibbs, C. Vocational interest and personality correlates of 
differential abilities. Psychological Reports, 1977, 40, 727-730. 

66 

r 



Multivariate Experimental Clinical Rf!search, Volume 4, Number 3, 1979, 67-71 · 

LONGITUDINAL STABILITY OF THE PRIMARY AND 
SECONDARY DIMENSIONS OF THE l6PF-E1 

Brian Bolton 
Arkansas Rehabilitation Research and Training Center 

ABSTRACT 

Thirty-two clients completed three standard personality inventories at the 
time of acceptance for rehabilitation services and again six years later. Stability 
coefficients for the 16 primary scales and eight secondary factors of the 16PF-E 
were calculated. The coefficients for six primaries and four secondaries exceeded 
.50 and were significant at the .001 level (A, E, F, H, I, L, Exvia, Cortertia, 
Independence, and Prodigal Subjectivity) with four being exceptionally high: 
I. Sensitive (.80), Exvia (.67), Cortertia (.75), ·and Prodigal Subjectivity (.70). 
These results, in conjunction with other data and previous research, provide 
additional support for Cattell's conceptualization of the normal personality 
sphere. 

INTRODUCTION 

Rehabilitation programs are designed to enhance clients' long-term 
psychosocial and vocational adjustment. Yet an impressive body of literature 
indicates that some characteristics are less amenable to modification than are 
others (Bloom, 1964). To provide additional data relevant to this issue, the 
longitudinal stability of a broad range of personality traits was assessed in 
conjunction with an investigation of the long-term effects of vocational rehabili
tation services on clients' adjustment (Bolton, 1978b). 

The focus of this report is the Sixteen Personality Factor Questionnaire 
(16PF), a self-report inventory that purports to measure the major dimensions 
of normal personality functioning. Four points are especially noteworthy: (a) The 
psychometric foundation of the 16PF encompasses more than a quarter of a 
century of research (Cattell, 1946; 1973). (b) A broad array of evidence supports 
the factorial validity of Cattell's 16PF conceptualization of the normal per
sonality sphere (Bolton, 1978a). (c) A recent review and synthesis of 19 studies 
of disabled persons using the 16PF documented the value of this approach in 
understanding response to disablement (Roessler & Bolton, 1978, pp. 29-40). 
(d) Finally, research on Form E of the 16PF, which was designed for use with 
persons with limited educational and cultural backgrounds, has verified its 
Primary and secondary factor structure (Bolton, 1977; Burdsal & Bolton, 1979). 

METHOD 

Thirty-two disabled clients who completed a battery of psychological 
inventories at the time of acceptance for rehabilitation services between 
November, 1969 and April, 1972, responded to the same inventories again in 
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November, 1977. The median interval between the initial and follow-up assess
ments was six years and four months. At acceptance for services 31 % of the 
sample had been diagnosed as having major disabling conditions of an emotional 
or mental nature, with the remainder possessing various types of physical handi
caps. At follow-up the sample was: 41%male, median age of27 years, 47%married, 
62% employed, and 28% receiving some form of public assistance. 

Three self-report personality questionnaires, the 16PF-E (Institute for 
Personality and Ability Testing, 1967), the Tennessee Self Concept Scale (TSCS; 
Fitts, 1965), and the Mini-Mult (Kincannon, 1968) were administered. These 
inventories represent the · three major approaches to instrument construc
tion and purport to quantify three different aspects of personality func
tioning, the normal personality sphere, the phenomenal self, and emotional 
maladjustment, respectively. The 16PF measures 16 primary dimensions and 
eight secondary (or second-order) dimensions of the normal personality sphere. 
Fifteen scales were selected from the other instruments as follows: five aspects 
of self-concept and two empirically derived psychopathology subscales of the 
TSCS and eight traditional MMPI clinical scales from the Mini-Mult. In addition, 
global self-ratings of physical health, emotional adjustment, and family relation
ships, and an index of social participation were obtained on the follow-up 
que~tionnaire. 

RESULTS AND DISCUSSION 

Descriptive statistics, including estimated reliabilities and pre/post 
stability coefficients for the 16 primary and eight secondary scales of 16PF-E are 
presented in Table 1. The parallel form reliabilities for the 16 primaries were 
obtained by correlating Form E st.en scores with composite st.en scores from 
Forms C and D for a sample of 306 males (IPAT, 1976, p. 7). Scores on the eight 
secondary factors were calculated using the formulas provided by Cattell, 
Eber and Tatsuoka (1970, p. 129) -and the parallel form reliabilities of the 
secondaries were estimated using a formula derived by Nunnally (1967, p. 231). 

Six of the primary scales (A, E, F, H, I and L) and four of the secondary 
scales (Exvia, Cortertia, Independence and Prodigal Subjectivity) evidenced 
substantial stability over the 6-year interval, as indicated by correlations 
greater than .50 and statistical significance at the .001 level (2-tailed). Not 
surprisingly, the six stable primaries are the major contributors to the four 
stable secondaries. · 

In contrast, just two stability coefficients for the 15 scales selected from the 
TSCS and Mini-Mult exceeded .40: Psychosis (TSCS), r = .58, and Hysteria 
(Mini-Mult), r = .52. Furthermore, only two of the 16PF-E primaries and one 
secondary scale evidenced mean change over the 6-year interval: G, Qi, and 
Super-Ego Strength were significant at the .05 level. Because high stability is 
synonomous with lack of differential client change, or low variance in .change 
scores, it is not surprising that clients' changes on the stable 16PF-E variables 
were uncorrelated with the g_lobal self-ratings or social activity at follow-up. 
However, several of the less stable self concept scales (TSCS) and psycho
pathology scales (Mini-Mult) were significantly related to the ratings and to 
the social participation index. Furthermore, the high longitudinal stability 
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Table 1 

Descriptive Statistics for the 
Primary and Secondary 16PF-E Factorsa 

Pretest Posttest 
Primaries M s M s Rel. 

Outgoing 6.4 1. 8 6.6 2.0 .64 
Intelligent 7.8 2.0 8.2 1. 8 . 61 
Stable 6. 8 2.5 5.9 1. 8 .63 
Assertive 5.6 2.2 6.0 1. 8 .62 
Enthusiastic 6.1 2.0 6.2 2.0 .57 
Conscientious 6.9 2.0 5.9 1. 8 .60 
Uninhibite d 6. 3 2. 3 6.7 2. 4 .80 
Sensitive 6. 3 2.4 6.1 2.5 .57 
Suspicious 6.0 2.3 6.3 1. 9 . 52 
Imaginative 5.8 1.8 5.8 1. 9 .so 
Shrewd 5.9 1. 6 6. 3. 1. 7 .31 
Appreh e nsive 5.2 2.2 5.4 2.1 .60 
Liberal 6.5 2.0 6. 3 2.3 .64 
Sel f -sufficient 5.7 2.0 6.5 2.0 .61 
Controll e d 6.5 2.0 6.2 2.0 .52 
Tense 5.5 2.1 5.6 1.5 .66 

Secondaries 

Exvia 6.3 2.0 6.2 2.0 .81 
Anxiety 5. 0 2.1 5.2 1. 7 .86 
Cortertia 5.1 2.3 5.5 2.3 .77 
Independence 6.1 1.9 6.6 1.5 .71 
Discreetness 5.9 1. 7 6.3 1. 7 . 30 
Subjectivity 6.3 1.6 6.2 1. 9 C 

Intellige nce 7.8 2.0 8.2 1.8 .61 
Super-Ego 6.7 1.8 5.9 1. 8 .69 

Stab.b 

.54*** 

.35* 

.19 

.61*** 

.60*** 

.32 

.57*** 

.80*** 

.53*** 

.48** 

.14 

.44** 

.42* 

.45** 

.47** 

.23 

.67*** 

.40* 

.75*** 

.58*** 

.06 

.70*** 

.35* 

.49** 

aAll scores are stens (M = 5.5, S = 2.0) based on a normative 
sample of 1242 rehabilitation clients (IPAT, 1971, p. 13). 
The descriptive labels identify the high end of the bipolar 
scales. 

bThe probability levels (2-tailed) for the stability co
efficients are: *E <.OS, **E <.0l, ***E <.001. 

cThe reliabilities for the secondary scales were estimated 
using a formula for weighted composites (Nunnally, 1967, 
p. 231). For all secondaries except Prodigal Subjectivity 
the independent estimates for pretest and posttest data 
were virtually identical and, therefore, were simply 
averaged. For Subjectivity, the unusually low estimates 
of .13 and .43 were due to the presence of negative covari
ance elements in the composite. 

of Exvia and Cortertia is consistent with the accumulated knowledge about 
their nature and development: both possess sizable genetic components and 
Cortertia aligns with objective, physiological response measures (C1;1ttell, 1973, 
.PP. 182-188). While the much lower stability of anxiety is also consistent with 
Previous research (e.g., Cattell & Scheier, 1961), the exceptionally high stability 
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coefficient for Prodigal Subjectivity is surprising, especially given the proble
matic reliability estimates in this investigation (see the footnote to Table 1). 

Their relatively high stability and absence of mean change over the 6-year 
period, which included rehabilitation services and counseling, suggests that 
several of the primary and secondary dimensions of the 16PF-E normal 
personality sphere are generally not amenable to substantial modification, 
at least for non-intensive forms of intervention. Or stated somewhat differently, 
several of the major dimensions of disabled clients' personalities are fairly 
permanent and resistant to large changes. An exception to this generalization 
is Anxiety and its.primary components (C, 0 and Q4), a personality constellation 
that is known to fluctuate over time. While traditional rehabilitation services 
may lack the psychotherapeutic focus to effect change on certain basic per
sonality characteristics, the more stable dimensions of the 16PF-E clearly have 
potential value as predictors of clients' responses to treatment. More generally, 
the longitudinal stability of the 16PF-E provides additional supportforCattell's 
conceptualization of normal personality functioning . . 

FOOTNOTE 
1ThiA research project was supported by RSA Grant No. 16-P-56812/RT-13 to the Arkansas Rehabilita
tion Research and Training Cent.er, University of Arkansas - Fayetteville. 
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THE HIERARCHICAL FACTOR STRUCTURE OF THE 
WISC-R FOR READING DISABLED CHILDREN1 

F. H. Wallbrown2 

Kent State Un~versity 

John Blaha 
George Mason University 

ABSTRACT 

A Wherry and Wherry (1969) hierarchical factor solution was obtained on 
WISC-R subtest intercorrelations for a sample comprised of 112 reading disabled 
children. A hierarchical ability arrangement congruent with Vernon's (1950) 
structural paradigm was obtained. The hierarchy included a general (g) factor, 

· two subgenera! factors corresponding to the verbal-educational (v:ed) and 
spati~l-perceptual-mechanical (k:m} dimensions from Vernon's paradigm, 
and four primary factors corresponding to those obtained by Cohen (1959) in 
his classical analysis of the WISC. 

INTRODUCTION 

There are a substantial number of studies which suggest that the structural 
paradigm proposed by Vernon (1950) provides a parsimonious account of the 
subtest variance in the Wechsler (1949, 1955, 1967, 1974) scales. Hierarchical 
factor analyses of the standardization data for the Wechsler Intelligence Scale 
for Children (WISC; Wechsler, 1955), Wechsler Preschool and Primary Scale 
of intelligence (WPPSI; Wechsler, 1967), and Wechsler Intelligence Scale for 
Children-Revised (WISC-R; Wechsler, 1974) have all shown an ability arrange
ment congruent with Vernon's (1950) paradigm (Blaha, Wallbrown & Wherry, 
1974; Wallbrown, Blaha & Wherry, 1974; Wallbrown, Blaha & Wherry, 1973; 
Wallbrown, Blaha, Wallbrown & Engin, 1975). In all four of these studies, the 
ability hierarchy included a strong general intelligence (g) factor and two major 
group factors corresponding to the verbal-educational (v:ed) and spatial
perceptual (k:m) parameters from Vernon's model. 

The Wherry and Wherry (1969) method was used in all four of these studies 
cited above since it is especially suited for examining the structural relation
ships among ability dimensions such as those included in Vernon's (1950) 
model. That is, the Wherry and Wherry (1969) solution provides an objective 
procedure for obtaining a hierarchical ability arrangement if, in fact, such an 
ability arrangement is congruent with the data. As noted by Wallbrown, Blaha, 
and Wherry (1974), the Wherry and Wherry (1969) computer solution eliminates 
the subjectivity of the original Wherry (1959) solution by using a principal factor 
analysis along with a Minres cleanup to estimate communalities and a Varimax 
rotation for assigning variables to clusters. The essential steps in the Wherry 
and Wherry (1969) solution include first factoring the variable matrix and then 
rotating the factors thus obtained to Varimax criterion. The second step involves 
setting up clusters for each so they consist of those variables whose higher 

. absolute loading falls on that factor. The third step consists of establishing a 
theoretical R matrix (from the relationship R = FF') and using the clusters from 
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step two (with correct communalities in the diagonals) in performing a Thurstone 
multiple-group centroid analysis through obtaining the cluster inrercorrelation 
matrix. The fourth srep consists of obtaining a factor solution on the clusrer 
intercorrelation matrix and exrending this matrix by appending uniqueness 
factor loadings for · each of the original clusrers. The fifth srep consists of 
changing the extended factor matrix into a transformation matrix by a modified 
Newton-Raphson process which modifies it so that its transpose is its inv~rse 
thus assuring that the rotations will be orthogonal. The transform,ation matrix 
thus obtained is then multiplied by the original Yarimax loading~ used to 
construct the theoretical Rmatrix. This procedure (H = F -• T') provides the 
hierarchical factor loadings. 

When more than one higher-order factor is obtained, the loadings for the 
unique clusrer factors are dropped and the loadings for the new higher-order 
factors are retained to form a new theoretical R matrix. The entire process
described above is then repeated. This process is either continued until only one 
general factor appears or terminated if the crireria for further higher-order 
factorization are not met. 

The Wherry and Wherry (1969) solution offers several advantages for 
researchers but the most important one is that it provides an objective procedure 
for examining structural relations among abilities. Factor extraction can be 
conttolled through specifying minimum eigenvalues and/ or maximum residuals 
for both primary and higher order factors, as well as indicating the number of 
factors to be extracted at the primary level. Also, the proportion of variable 
variance attrjbutable to factors at different hierarchical levels can be ascer- .· 
tained since the solution maintains orthogonality among factors at all levels in 
the hierarchy. Since variable variance can be apportioned between the general 
factor, group factors and primary factors, then one can ascertain the relative 
strength of factors at different levels in the ability hierarchy. Finally, the 
Wherry and Wherry (1969) solution has the porential advantage of eliminating 
the interpretational problems associated with oblique solutions where one 
must cope with inferred second-order and even third-order factors. 

The factor structure of the WISC-R has not been investigated for reading 
disabled children using an objective method which shows the relative strength 
of factors at different hierarchical levels, as well as how the factors are arranged 
with respect to one another. Consequently, the present study was designed to 
derermine the exrent to which Vernon's (1950) structural model is applicable 
to t4e ability structure of reading disabled children. The work of Wallbrown, 
Blaha, Wherry and Counts (1974) with the WISC, suggests that the ability 
structure for reading disabled children may be somewhat more complex than 
the structure for normals. However, the exrent to which these preliminary 
findings for the WISC can be generalized to the WISC-R must be derermined 
empirically. 

METHOD 

SUBJECTS 

·The sample for the present study consisted of 112 children (82 boys and 
30 girls) referred to the Reading Clinic of the Columbus (Ohio) Public Schools 
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for psychological assessment. The diagnosis of reading disability was based 
on information from the following sources which were available for all children: 
developmental history, educational history, medical records, classroom 
behavior ratings, educational assessment and psychological evaluation. All 
children with impaired hearing or vision were excluded from the sample 
along with those diagnosed as emotionally -disturbed or neurologically impaired. 
A detailed analysis of each student's reading skills was conducted by the educa
tional diagnostician assigned to the clinic. A wide range of diagnostic reading 
tests and informal skill inventories were included in this assessment. The 
amount of time required for this assessment ranged from one to four hours. 
The scope of the diagnostic battery was partially determined by the nature of 
the presenting problem as described by the parents, classroom teacher and 
reading improvement teacher from the referring school. Other considerations 
were the age and skill level of the student, as well as the amount of diagnostic test 
data already available. 

For all students included in the sample, the diagnosis of reading disability 
was established in a clinic staffing on the basis of all of the information described 
above. The · only reading test available for all students was the Wide Range 
Achievement Test (Jastack & Jastack, 1965) which was routinely administered 
by the clinic psychologist as part of his assessment battery. When scores from · 
this test were used, a two-year discrepancy between reading expectancy and · 
reading achievement (sight vocabulary) was obtained. Reading expectancy 
was computed by subtracting 5-3 from MA (WISC-R FSIQ X CA) and converting 
the resultant grade-score to decimal form so it was comparable to grade
equivalent scores from the Wide Range. The discrepancy score was computed 
by subtracting the reading grade equivalent score from the reading expectancy 
score described above. 

The mean WISC-R Full Scale IQ score for the sample was 101.6 (SD = 12.8) 
and scores for Ss ranged from 86 through 129. The median CA for the sample 
was 10-10 and the age range extended from 9-2 through 13-7. The racial com
position of the sample was a follows: White, 77; Oriental, 3; and Black, 32. A 
total of 23 different elementary schools from diverse parts of the city were 
represented in the sample. All 112 children were enrolled in regular ~lementary 
school classes. 

DATA ANALYSIS 

A Wherry and Wherry (1969) hierarchical factor solution was obtained 
on intercorrelations among the 12 WISC-R subtests for the 112 Ss in the sample. 
At the primary level, factorization was controlled by specifying a maximum 
iesidual value of 11./N. Higher-order factorization was controlled by specifying 
a maximum residual value of 112rN. 

RESULTS 

The hierarchical factor solution obtained for the sample of reading disabled 
children on the WISC-R is summarized in Table 1. Examination of the factor 
structure suggests a hierarchical ability arrangement congruent with Vernon's 
(1950) structural paradigm. That is, the basic ability dimensions indicated 
by this structural paradigm were not only obtained but they were also arranged 
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hierarchically in the manner indicat.ed by the paradigm. The ability hierarchy 
included a g-factor defined by a pattern of positive loadings from all 12 WISC-R 
subtests, as well as two subgenera! factors and four primary factors. The two 
subgenera! factors correspond to the two major group factors, v:ed and k:m from 
Vernon's (1950) paradigm. That is, removal of the g-variance result.ed in fairly 
complete bifurcation between the verbal and performance subtests with the 
former defining v:ed and the latter defining k:m. The hierarchical arrangement 
was clearly evident at the primary level where two verbal factors differentiat.ed 
from the v:ed factor and two performance factors differentiat.ed from the k:m 
factor. · 

TABLE 1 

HIERARCHICAL FACTOR Vu\TRIX FOR 
READING DISABLED CHILDREN 

FACTOR 

VARIABLE GENERAL GROUP PRIMARY 

g v :ed k:m 1 2 3 

WISC-R SUBTESTS 
Verbal Subtests 

Information 59 36 16 32 14 03 
Similarities 53 25 21 43 02 07 
Arithmetic 43 47 -10 01 41 01 
Vocabulary 49 32 11 53 -01 -07 
Comprehension 33 26 04 49 -03 -08 
Digit Span 37 43 -10 -09 42 02 

Mean Loading-Verbal 46 35 05 28 16 00 

Performance Subs test 
Picture Completion 19 -12 28 13 -11 22 
Picture Arrangement 31 -01 28 06 -12 -01 
Block Design 42 02 35 -16 14 32 
Objec t Assembly 47 -07 47 03 -01 35 
Coding 23 25 -05 04 11 -15 
Mazes 35 00 31 - 26 11 21 

Mean Lo ading-Performance 33 01 27 -03 02 15 

Mean Loading-All Subtests 39 18 16 13 09 08 

Note: Decimal points have been omitted . Definition of ter~s are as 
follows: g = general intelligence; v:ed = Verbal e ducat i onal 
ability; k:m = spatial-perceptual-mechanical ability. 
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Correspondence between the third-order factor in the first column of Table 1 
and the construct g was established on the basis of its position within the 
ability hierarchy, as well as the pervasive configuration of positive loadings 
from the 12 WISC-R subtests. Specifically, the mean loading for all 12 subtests 
on the g-factor was .39 and the mean loading for the six verbal subtests was .46 
whereas the mean loading was .33 for the six performance subtests. Loadings 
for 4.idividual subtests ranged from a low of .19 for Picture Completion up to as 
high as .59 for Information and .53 for Similarities. The mean of the squared 
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loadings indicates that the g-factor accounted for approximately 17% of the 
total variance in the 12 WISC-R subtests. 

Since, as noted by Walibrown, Blaha and Wherry (197 4, p. 50), "gis implicitly -
defined as the pervasive overlap among diverse intelligence assessors," then 
congruence was established between this factor and g, which is a construct 
proposed 'to explain individual differences in general intelligence/ scholastic 
aptitude/ academic aptitude or the ability to master the academic aspects of 
the school curriculum ("book learning"). Such an interpretation of g seems to 
be consistent with the work of hierarchical theorists such as Burt (1949), Vernon 
(1950) and Thomson (1951), who have modified and expanded Spearman's 
(1904) original interpretation of g and determined its relationship to other 
ability dimensions. 

Likewise, congruence can be established between the v:ed parameter from 
Vernon's (1950) paradigm and the second-order factor which is summarized in 
the second column of Table 1. That is, the v:ed interpretation of this factor can 
be justified by its position just below g in the ability hierarchy, as well as the 
pattern of positive loadings from the six verbal subtests which serve to define it. 
The mean of the squared loadings on the v:ed-factor for the 12 WISC-R subtest 
indicates that it accounts for approximately 7% of their total variance. The mean 
loading on this factor was .35 for the six verbal subtests and loadings for 
individual subtests ranged from a low of .25 for Similarities up to a loading of 
.47 for Arithmetic. The square of the mean loading for the six verbal subtests 
indicates that the v:ed factor accounts for about 12% of their total variance. In 
contrast, the mean loading for the six performance subtests on the v:ed-factor 
was only .01. The only performance subtest which showed an appreciable 
tendency to load the. v:ed-factor was Coding with a loading of .25. This loading 
on the v:ed-factor by Coding might conceivably reflect a tendency for some 
reading disabled children to give verbal labels to the visual symbols comprising 
that subtest rather than using their visual memory. 

In a similar fashion, congruence can be established between the second
order factor from the third column of Table 1 and the k:m parameter from 
Vernon's (1950) hierarchical paradigm. Here again, this interpretation is 
indicated by the nature of the defining subtests, as well as the position within 
the ability hierarchy. The k:m-factor was defined by a pattern of positive 
loadings from five of the six performance subtests. The Coding subtest did not 
load the k:m-factor appreciably, but the loadings for the other five performance 
subtests ranged from .28 for Picture Completion and Picture Arrangement to 
.47 for Obj_ect Assembly. The mean loading on the k:m-factor was .27 for the 
six performance subtests but only .05 for the six verbal subtests. The mean of 
the squared loadings for the 12 WISC-R subtests on this factor indicated that it 
&ccounted for approximately 6% of their total variance. 

Four factors were not only obtained at the primary level, but they also 
remained intact after the overlap among them was removed. Again, a hier
archical ability arrangement was indicated since two of the primaries were 
differentiated from the broader v:ed-factor and the other two were differentiated 
from the k:m-factor. Factor 1 was defined by substantial positive loadings 
from Vocabulary, Comprehension, Similarities and Information subtests. The 
mean of the squared loadings for factor 1 indicated that it accounted for about 
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8% of the total WISC-R subtest variance. This particular configuration of 
loadings shows considerable similarity to the verbal comprehension factors 
obtained by Cohen (1957, 1959) in his analysis of the WISC and WAIS. Con
sequently, the name Verbal Comprehension (VC) was adopted for factor 1 and 
Cohen's (1959, p. 285) definition for Verbal Comprehension I was modified so 
it clearly excludes arithmetic skills. Specifically, the following definition seems 
appropriate for factor 1: "verbally retained knowledge (exclusive of arithmetic 
skills) impressed by education" (ibid.). Similar factors were obtained by 
Wallbrown, Blaha, Wherry and Counts (1974) in their analysis of the WISC for 
reading disabled children. 

Correspondence can be readily established between factor 2 and the Freedom 
from Distractibility (FD) factor obtained by Cohen (1957, 1959) in his analyses 
of the WB, WISC and WAIS. This correspondence can be estaplished on the 
basis of the loadings from the Digit Span and Arithmetic subtests which Cohen 
(1952, 1957, 1959) originally used to define this factor. Factor 2 was defined by 
a loading of .42 from Digit Span and .41 from Arithmetic. Factor 2 accounted 
for about 4% of the total WISC-R subtest variance. None of the other subtests 
showed an appreciable tendency to load this factor. Thus, Cohen's (1959, p. 272) 
original definition seems adequate for the present factor: "A conative factor 
which makes it possible for problem elements to 'register' and be manipulated 
without loss in the course of manipulation, i.e., the ability to attend or concen
trate." Again, a similar factor for reading disabled children was evident in the 
Wallbrown, Blaha, Wherry and Counts (1974) and Wallbrown, Blaha, Huelsman 
and Wallbrown (1975) studies. 

The content of the subtests defining factor 3 suggests that it represents the 
differentiation of the spatial (k) component from the broader spatial-perceptual
mechanical (k:m) factor described by Vernon (1950). Factor 3 accounted for 
approximat.ely 3% of the total WISC-R subtest variance. Cohen (1959) obtained 
a similar factor defined primarily by loadings from Block Design and Object 
Assembly, but also including loadings from Mazes and Picture Completion 
at different age levels. In terms of the defining subt.ests, factor 3 can be equated 
to the Perceptual Organization (PO) factor which Cohen (1959) defined as 
measuring the ability to int.erpret and/ or organize visually perceived material 
against a time limit. Here again, factors with a similar configuration of sub· 
t.est loadings were obtained in the two studies above where hierarchical 
analyses of the WISC were performed for reading disabled children. 

Since factor 4 is loaded by both Picture Arrangement and Coding, it shows 
considerable similarity to the Quasi-Specific (QS) factor obtained by Cohen 
(1959) and replicated by Wallbrown, Blaha, Wherry and Counts (1974) in their 
analyses for reading disabled children. This factor accounted for approximately 
4% of the total subt.est variance. Factor 4 was also loaded positively by the 

· Mazes subtest in the present study. Determining what elements are common 
- to the Coding, Picture Arrangement and Mazes subt.ests is difficult without the 

presence of further information. Consequently, the most reasonable course of 
action seems to consist of following the precedent established by Cohen (1959) 
and simply acknowledge the reality of this factor without offering any. psycho· 
logical interpretation as to what it actually measures. 
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DISCUSSION 

When the results of the present study are compared with those obtained for 
the standardization sample in the Wallbrown, Blaha, Wallbrown and Engin , 
(1975) study, then there is an adequate basis for surmising that the factor 
structure of the WISC-R is more complex fo:c reading disabled children than for 
normals. One finds support for this hypothesis since a two-factor solution at the 
primary level provides a parsimonious account (minimum residuals L. 1/✓N) 
for the common variance in the WISC-R subtests for normals. In contrast, it 
was necessary to extract four primary factors to obtain a parsimonious account 
of the WISC-R subtest variance for the present sample of reading disabled 
children. 

If one is willing to consider hierarchical analyses of the WISC for normal 
and reading disabled children, then a stronger argument for a more complex 
factor structure for the latter can be developed. The results of the Blaha, 
Wallbrown and Wherry (1974) study indicated that a hierarchical solution with 
two primary factors provides a parsimonious account of the common variance 
in the WISC subtests for the standardization sample. For reading disabled 
children included in the Wallbrown, Blaha, Wherry and Counts (1974) study, 
however, a hierarchical solution consisting of four primary factors was 
necessary to account for the common variance in the WISC subtests. In the 
case of the severely reading disabled sample used in the Wallbrown, Blaha, 
Huelsman and Wallbrown (1975) study, four primary facto.rs were necessary 
to explain the common WISC subtest variance, but a hierarchical ability 
arrangement could not be obtained from the data. That is, factors corresponding 
to the g, v:d and k:m parameters from Vernon's (1950) paradigm were not 
present in the factor structure. When the three studies cited above are considered 
together, one seems justified in suggesting the hypothesis that the more severe 
the reading disability, then the more the factor structure for that group may be 
expected to differ from the factor structure obtained for normals. 

In conjunction with the studies noted above, the results of the present study 
suggest the usefulness of further research designed to examine the factor 
structure of the WISC-R for nomial and reading disabled children. Such research 
should be designed so the reading disabled and normal groups are matched 
for sex, age, socio-economic status and FSIQ on the WISC-R. With such controls 
on sample heterogeneity, one should be able to obtain an effective test of 
cognitive structure hypotheses such as those proposed by Muklebust, Bannochie 
and Killen (1971) on the basis of their clinical experiences with a wide range 
of learning disabled children. 

FOOTNOTES 
1 Appreciation is due Miss Rosemary V. Dassell, Supervisor of the Reading Clinic of the Columbus (Ohio) 
Public Schools, for assistance, cooperation and support in the collection of the data for the study. 

2ReQueats for reprints should be sent to Fred H. Wallbrown, Department of Counseling and Personnel 
Services, Graduate School of Education, Kent State University, Kent, OH 44242. 
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ABSTRACT 

The study aimed at investigating the content and pattern of second-order 
personality factors of the HSPQ across cultures and sex groups in Israel, and 
the similarity of the obtained pattern to the American normative group. The 
HSPQ was administered to 366 Israeli Jews and 353 Israeli Arabs of both 
sexes. The scales of the primary traits were subjected to factor analysis, where 
the number of factors was assessed by the chi-square goodness-of-fit method. 

In general, the factor pattern found on the combined sample of Israeli 
children resembled past research for exvia, anxiety, cortertia, and superego, 
though different methods of factorization and determination of the number of 
factors were en:iployed. When the data were treated separately for sexes or for 
cultures, factors which lend support to the hypothesis of the existence of 
certain unique group characteristics emerged. 

INTRODUCTION 

The cross-cultural research of personality has been criticized on its various 
methodological flaws. Campbell's criticism (1961) on sampling procedures, 
the critical analysis on the choice of instruments (Lindzey, 1961) or on transla
tion problems (Brislin, et al., 1975) are among the well-discussed issues in this 
regard. Cattell's criticism (1969, 1973, pp. 330-348) summarizes the logical 
argument: When quantitative comparisons are made between cultures, there 
must be a proof that the concept measured is the same, and that the scale units 
are comparable. For example, is there a unitary concept of anxiety applicable 
to boys and girls, or to different national groups? If so, is the test for 
measuring anxiety equally valid for these populations? In the last 20 years or 
so (probably from Whiting & Child's work in 1953 to Holzman, Diaz-Guerrero 
& Swartz, 1975, and to the collected works on the anxiety measured by Spiel
berger & Diaz-Guerrero, 1976) the field of quantitative cross-cultural research 
addresses itself to this transferability concept. 

When the personality space is examined over individual differences, over 
growth increments, or over constitutional differences, clearly defined simple 
structure factors are found for many of the known constructs. Yet, the opera
tional identity of concepts arises in every comparison of social subgroups 
(Nesselroade & Reese, 1973). 

The answer suggested by Cattell (1969) that identity of concepts must rest 
on either the identity of factors or the identity of class is acceptable provided 
such tests be made on partly overlapping subgroups. That is, in order to assess 
identities (or better, the degree of congruences), it seems helpful at least to 

· examine the personality space over one major difference at a time, holding 
other differences constant. . 
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The minimum requirements for assessing congruences of personality fac
tors are the availability of two major differences between at least two samples 
(e.g., culture and sex, or culture and SES and the like). 

Differences in . personality structure across countries are already well 
established (for extensive work on the 16 PF, see Cattell & Nichols, 1972; 
Cattell, 1973). It would be worthwhile investigating the pattern of a common 
structure within one country where cultural differences are salient and in tum 
determining to what extent the common structure is affected by cultural and 
sex differences. One country which satisfies these conditions is Israel, where a 
minority of Arabs (approximately 15% of Israel's population) preserve their 
identity through language, child-rearing practices, schooling, and distinct 
environment living among a Jewish majority that preserves its own identity in 
like manner. This investigation, therefore, aimed at defining both the common 
and the unique configuration of personality structure among male· and female 
Israeli adolescents of both Jewish and Arab national groups. 

An additional objective is a comparison of the adolescent personality 
structure with that of the adult population. Adult personality structure has 
been defined, at least in part, both as to primary and secondary factors by 
Cattell, et al. (1970), and rechecked by Cattell and Nichols (1972) in the 
Sixt~en Personality Factor Questionnaire (16 PF). Research has also estab
lished that 12 out of the 16 PF factors are common to children and adults 
(Cattell, et al., 1970). Recently, Burdsal and Cattell (1974), Cattell and Cattell 
(1975), and Nesselroade and Baltes (1975) reaffirmed that the High School 
Personality Questionnaire (HSPQ) produces second-order factors comparable 
to the 16 PF. Those studies were conducted mostly on American data. Only a 
few were published on the structure of the HSPQ in countries other than the 
U.S. (See Cattell & Cattell, 1975). Consequently, this study aimed to con
tribute more evidence to the culture transferability problem, with an emphasis 
on the developmental aspects of personality structures. That is, in order to 
observe in a quantifiable manner . changes in the personality as a child 
matures, and in order to assess cultural influences in different countries, it is 
necessary to establish comparable measures on the same factors across age 
and cultural groups. 

The problems addressed in this study were: a) What are the content and 
the pattern of second-order personality factors in adolescents? b) Are these 
patterns invariant across cultural or sex groups within one country? c) Is there 
a common structure of personality across countries? 

METHODOLOGY 

SAMPLES AND-ADMINISTRATION 

The 1975 English version of the HSPQ Form A was translated into Hebrew 
and Arabic. A back translation was used for checking accuracy and equiva
lency. The tests were administered to 366 Jewish boys and girls and 353' Arab 
boys and girls in the 8th ·and 9th grades of the Intermediate (compulsory) 
schools in several areas in Israel) Although a full stratified sampling proce
dure was not followed, efforts were made to assure comparability of the sam
ples: (1) In order to overcome the existing differences in SES between the Arab 
and the Jewish populations in Israel, the Arab sample was drawn from urban 
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localities only. Thus, academic and other professional, technical, and related 
occupations (the first two categories of the occupational index of the Israeli 
Central Bureau of Statistics) were "over-represented" by the fathers of the 
present Arab sample (15.8% comparing to the 9.9% in the Israeli-Arab popu
lation), yet still below the percentage in the Jewish one (19.6%). (2) In order to 
assure h~terogeneity of abilities, intact "homeroom" classes were selected 
within each population (Jews from all-Jewish schools and Arabs from all-Arab 
schools). Table 1 defines the samples by sex, age, and nationality. 

Table 1 

CHARACTERISTICS OF THE SAMPLE 

Arabs Jews Mean 
Groups N Age N Age N Age 

Boys 160 14.9 197 14.3 357 14.7 

Glrl1 193 14.8 169 14.4 362 14.5 

N 353 366 719 

Mean Age 14.8 14.3 14.6 

Translation Arabic Hebrew 

The tests were administered by guidance counselors, following the 
standard procedures. The scoring followed the standard key, the position of 
items being the same in both translations as in the English form. Factor B (the 
intelligence factor) was not interwoven with the other items. The B factor in 
the Israeli version is composed of the 16 best-representative of the 44 items 
given in the four adult forms, and administered separately. 

PROCEDURE 

Scores of individuals on the primary-factors were separately correlated for 
each sex and culture.:2- Each matrix was first assessed for its psychometric 
adequacy by three methods: a) Bartlett's test of sphericity, b) the percentage 
of the off-diagonal elements of the anti-image covariance matrix, · and c) com
putation of the Kaiser-Meyer-Olkin measure of sampling adequacy (for an 
overview and references, see Dziuban & Shirkey, 1974). The findings of the 
Bartlett's test suggested that each of the four correlation matrices came frpm a 
multivariate normal population (with p's< .0001) in which the variables of 
interest are independent. This was confirmed by the results of the second test 
when on the average only 12.3 % of the off-diagonal elements in the anti-image 
covariance matrices were greater than zero (ranging from 10.5% to 14.3%). 
The overall measures of sampling adequacy (i.e., the extent to which the var
iables belong together psychometrically) for the samples were in the .80s, 
which, according to the Kaiser and Rice (1974) calibration of this index, 
indicates a meritorious range of adequacy (the index ranges from Oto 1.00). In 

. this case, the results of each procedure for each of the four matrices gave evi
dence that they were generally adequate for factor analyses. 
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Each correlation matrix was subjected to exploratory factor analysis, using 
the maximum likelihood solution. Initial estimates of communalities were 
Guttman'.s multiple correlations with iterations. 

In order to determine the number of factors, the assessment of goodness
of-fit of the data to the model was checked by the difference of the x2 measure 
of overall goodness-of-fit (Joreskog & Sorbom, 1977). This measure can be 
regarded as a test of the specified model against any other general models by 
estimating each of them separately and comparing their x2 goodness-of-fit 
values. The difference in xJ, is asymptotically a x-2 with degrees of freedom 
equal to the corresponding differences in degrees of freedom. A seqqence of 
hypotheses such that each one is the special case of the preceding one (such as 
in testing a 2-factor model against 1, 3 against 2 factors, etc.) tested with the 
x .2 difference, provides evidence to the best statistical solution for the number 
of factors. One stops fitting when the X~ difference is not significant at a pre
specified level, since adding a parameter (i.e., another factor) may not have 
real significance and meaning, and the improvement in fit is obtained by 
"capitalizing on chance." An oblique rotation (i.e., direct oblimin, with delta 
= 0) of the best factor-solution for each sample was done. The congruences 
between the factor patterns of the samples were compared by Burt's 
coefficients of congruence (Harman, 1967), and a factor analysis of the total 
sample was then conducted following the above procedure. 

RESULTS AND INTERPRETATIONS 

The sequential tests for the number of factors are presented in Table 2. As 
can be seen in the table, the best fit for the Arab sample suggested a three
factor solution, while in the other samples, four factors provided the best 
statistical goodness-of-fit values. Accordingly, three- and four-factor solutions 
were computed and obliquely rotated to reach a simple structure. 

In Table 3, the second-order factor of the four interdivisions of sample 
groups, i.e., J(ewish), A(rab), F(eminine), and M(asculine) is presented. It 
should be noted that for the A-group the solution for the first three factors is 
presented according to its three-factor solution, while for the other groups, the 
four-factor solution was consulted. The fourth factor in the A-group was 
achieved by an overfactorization of the matrix. This solution provided the 
fourth second-order factor as shown in the table, but blurred the original and 
usual meanings of the exvia and the toughness factors. 

As can be seen from Table 3, the first factor can be referred to as invia
exvia second-order factor. It is similar in its loading pattern in all groups and 
supported by findings of other studies as well (Cattell & Cattell, 1975). The 
usual loadings of A, F, H, J-, and Q2-were not contaminated by any signifi
cant loading of other primaries. The anxiety factor is the second one, but it 
exhibits. some pecularities: The M-group contributed all the variance .of Q3 · 
(self-sentiment) to the fourth factor, while in the F-group), Factor D 

. (~xcitability) was moved to th.e fourth factor. When the national samples are 
checked, in the.J-group, G (superego) was moved entirely to the fourth factor, 
while in the A-group it was not. Nevertheless, the agreement between samples 
on these two second-order factors was high enough to be considered similar. 
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Table2 

ASSESSMENT OF GOODNESS-OF-FIT FOR DIFFERENT GROUPS 

No. of Factora xi dfk xl-1~xr dfk-1-dfk Significance of 
Groups (k) th• Dlffe,.nce1 

Jews 3 74.91 52 

4 50.81 41 24.10 11 .02 

5 36.21 31 14.40 10 n.s. 

Arabs 2 . 75.46 64 

3 45.65 52 29.81 12 .01 

4 28.03 41 17.62 11 .10 

5 14.10 31 13.93 10 n.s. 

Boys 3 57.86 52 

4 38.33 41 19.53 11 .05 

5 22.25 31 16.08 10 n.s. 

Glrl1 3 62.10 52 

4 42.33 41 19.77 11 .05 

5 30.35 31 11.98 10 n.s. 

The coefficient of congruence between boys and girls on exvia was .86, and on 
anxiety it was . 78. The congruencies between these factors for the Jewish and 
Arab groups were .84 and .87 for exvia and anxiety, respectively, all of which 
are significant beyond the .01 level. ·3 

According to the solution for boys and girls, we preferred to call the third 
factor tenderness vs. toughness. It contains E and I in opposite signs, that is, 
dominance and toughness vs. ·submissiveness with tendermindedness and 
seems to reflect best the notion of aggressiveness or toughness, or the 
feminine vs. masculine type. The coefficient of congruence between sexes on 
this factor is .89. Almost the same pattern appeared in the A-group, with 
additional loading of Q2 (group-dependency vs. self-sufficiency). In the 
J-group, however, E and I were coupled with F and H. That is, in addition to 
dominance and toughness, this factor is composed in the J-group also of 
enthusias~ic and venturesome behaviors, but not with self-sufficiency. These 
differen~es resulted in a coefficient of congruence for the two national groups 
of .56 (still significant in the .-OS level). 

Factor4 seems to reflect a unique pattern for each sex. In the M-group it is 
composed mainly of Q3 (self-sufficiency or the ability to bind anxiety) and a 
Portion of G (superego), while in the F-group it contains the primaries D 
(excitability) and Q4 (ergic tension). Both factors emerged from the anxiety 
second-order factor reflecting certain primaries which shifted their place to 
this sex-related factor. Thus, the agreement (congruence) of this factor in both 

· sexes was stronger with the anxiety factor of the other sex (in the .60s) than 
· between the two fourth factors themselves (coefficients of .25). _ 
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Table 3 

HSPO SECOND-ORDER FACTOR PATTERNS IN VARIOUS GROUPS 

Traits Boys Girls Jews Arab• 

Factor I: lnYla YI. ExYla 

A 496 550 647 231 

F 448 282 415 431 ,. 
H 389 351 311 314 

J -497 -415 -446 -253 

02 -558 -604 -725 -371 

Factor II: Adjustment Yt. Anxiety 

C -832 -635 -505 . -632 

D 461 650 551 

G -490 -574 -583 

H -353 -267 -396 -463 

0 483 416 658 633 

03 -549 -508 -502 

04 344 224 658 506 

Factor Ill: Tenderness YI. Toughness 

E 583 576 561 226 

F 401 

H 370 

-452 -70~ -655 -618 

~ 394 

Factor IV 

D 870 

F -410 

G 200 910 469 

03 798 205 347 

04 390 

Note: All values less than+ 200.have been deleted. Decimals are omitted. 

The J-group shows a fourth-factor pattern similar to that of the boys, 
though with a greater emphasis on G than on Q3. In the A-group, the attempt 
to calculate a fourth factor (with the risk of capitalization on chance) resulted in 
a pattern similar to the Jewish one, with F (desurgency) added to it. The 
coefficient of congruency between the national groups on this factor was . 72. 

From the above analyses it seems that there are common as well as unique 
patterns of second-order personality traits. In the sex-related analysis, at least 
two second-order factors (exvia and toughness) were very similar, <;me (i.e. , 
anxiety) had some unique features, and the fourth was entirely a unique sex
related factor. For the national-related analysis, the congruences of the first 
two factors ~ere very high indeed, while the third one (toughness) showed 
some unique national contributions. 

In order to assess the common personality space, and to evaluate the 
unique constructs which may have carry-over effect to the common space, a 
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total sample factor analysis was conducted. The assessment of goodness-of-fit 
which is presented in Table 4 suggested a four-factor solution. Consequently, 
the four-factor solution was subjected to an oblique rotation. 

Table4 

ASSESSMENT OF GOODNESS-OF-FIT FOR THE COMBINED SAMPLE 

K xi dfk x2 x2 k-1- k dfk_1-dtk Sig. of Dlff. 

3 70.27 52 
4 40.79 41 29.48 11 .01 

5 26.70 31 14.08 10 .15 

• 13.91 22 12.79 9 n.s. 

In addition, a five-factor rotation was also conducted, since B (the intelli
gence factor), though it had enough variance (i.e., a medium estimated 
communality) to deserve its proper place, did not emerge in the four-factor 
solution. Indeed, the only change in the pattern in the five-factor compared to 
the four-factor solution was the emergence of Bas a fifth second-order factor, 
almost without shifting any other primary from its original position in the four
factor solution. We preferred, then, the psychological meaning of five second
orders over the more rigorous statistical solution of four factors. This solution 
is presented in full in Table S. It is rather clear from the table that Factor I, 
exvia, loaded the usual primaries (though H is loaded only .25, instead of .38 
as in a four-factor solution, contributing the rest of its variance to Factor V) as 
in Cattell's works, and the same applies to Factor II, the anxieiy factor. Even 
Factor mis composed ofE and I as in Cattell's best solution. Nevertheless, we 
prefer to call it toughness rather than cortertia, since A and M were not 
present here, as they usually are in the adult solutions. 

Factor IV in the present solution is composed of G (superego, or group 
conformity), Q3 (self-sentiment, or ability to bind anxiety), and C (ego
strength) instead of F (desurgency), as in Cattell's solution. We prefer to 
emphasize here the rigid, moralistic, and compulsive aspects of this factor, as 
Karson and O'Dell (1976) have done, and thus call it a conformity second-order 
factor. The fifth second-order factor is composed mostly of B, and conse
quently referre~ to as intelligence. The factor pattern correlation matrix 
among these factors is presented in Table 6. Except for the medium correlation 
(-.47) between Factors II and IV (anxiety and conformity), the correlations 
are low (sharing in common a variance of between O to 9%) and can be con
sidered relatively independent. It seems, then, that moving from relatively 
homogeneous groups to more heterogeneous ones, we lose sight af unique 
constructs and gain an overall view of the universal aspects of the personality 
structure. 

The last question posed in this study concerned the congruence of the 
-above solution with the American normative groups. This was accomplished 
by computing coefficients of congruence between the present five-factor 
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Table 5 

OBLIQUE FACTOR PATTERN MATRIX (N = 719) 

SECOND-STRATUM FACTORS 

Secondaries 

II Ill IV V 

Primaries Exvla Anxiety Toughness Conformity lntelllgence 

A 45 -12 -12 07 11 

B -02 -02 03 02 40 

C 02 -44 13 30 02 

D 01 67 11 03 -06 

E -16 -22 43 -15 07 

F 32 03 16 -12 24 

G 00 00 -06 77 05 

.H 25 -33 17 17 22 

03 -11 -73 -01 04 

J -55 07 -08 -05 16 

0 08 57 02 -11 09 

02 -56 -01 22 10 -13 

03 07 -34 03 32 -25 

04 06 58 06 03 00 

Note: Decimal points are omitted. 

Table& 

FACTOR PATTERN CORRELATIONS 

(Total Sample) 

Second- II Ill IV V 
Orders 

Exvla 1.00 

Anxiety II -.29 1.00 

Toughness Ill -.10 -.21 1.00 

Conformity IV .09 -.47 -.11 1.00 

lntelllgence V .30 .03 .20 -.29 1.00 

: solution and the eight-factor solutions given by Burdsal and Cattell (1974, 
[Table 1). These coefficients are presented in Table 7. Since separate male and 
,female solutions were presented in Burdsal and Cattell's table, Table 7 pre
, sents the congruence coefficients for each sex in both samples in addition to 
: the five-factor solution of the combined sample. 

As can be seen in Table 7, the congruences in the sex-related factors of 
both countries are very good for exvia in , both sexes, and for anxiety in the 
male comparison, while they are only above average for the other compari

,- sons. It is noteworthy that the independence factor in the American samples is 
in congruence with the exvia factor of the Israeli samples. 
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The comparisons of the American samples with the overall Israeli five
factor solution is good for all but the intelligence factor. Yet, again, the 
American independence factor is in congruence with exvia, while the 
American overexcitability factor has no real match in the Israeli sample. 

Second
Orders 

Exvla 

Anxiety 

Toughness 

Conformity 

Intelligence 

Overexcltablllty 

Am. Independence 

VI. lsr. Exvla 

Table 7 

COEFFICIENTS OF CONGRUENCE BETWEEN ISRAELI 
AND AMERICAN SAMPLES ON THE HSPQ 

Am. vs. lsr. Am. vs. lsr. Am. Female 
Females Males vs. lsr. 

.943 .899 .913 

.643 .860 .867 

.777 .734 .903 

.708 .797 

.532 

.771 

.735 .688 .806 

DISCUSSION 

Am. Male 
vs. lsr. 

.925 · 

.878 

.878 

.807 

.703 

.827 

In general, the factor pattern found on a combined sample of Israeli 
children ( of both national groups) tended to be similar to the pattern presented 
by Burdsal and Cattell (1974) for the American normative group. The best 
agreements with past research on the HSPQ and of the 16 PF are established 
for exvia, anxiety, cortertia (or what has been named toughness in this paper), 
superego strength (or conformity) and to a lesser degree for intelligence. 
When in the present analysis the more rigorous statistical test for the number 
of factors was employed, the x2 measure of the goodness-of-fit, four factors 
resulted. However, taking some leeway in light of the psychological signifi
cance of the additional intelligence factor, it was decided that a five-factor 
solution was the most meaningful. 

1n:· addition, the current five-factor solution is more parsimonious than 
Burdsal and Cattell's (1974) eight-factor solution. The relative coefficients of 
parsimony (Ferguson, 1954) were in the .60s for Cattell's solutions, and in the 
.80s in the current study. 

Yet, three of Cattell' s second-order factors were not found in this analysis: 
the independence factor, Factor VII (excitability), and Factor VIII which has 
been referred to by Cattell (1975) as an error factor rather than a true one. 
Generally, even in most analyses of the 16 PF, only six second-order factors 
were consistently replicated across samples and investigations (Winder, et al., 
1975), and probably five of them do replicate in the current analysis of the 
HSPQ, 

As it was expected, an overall factor analysis on a heterogeneous sample 
gave a well-established common personality space. Yet, by virtue of generali
zation, unique patterns of di$inct groups were overlooked. 
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From the separate analyses on the Jewish and the Arab national groups, 
three interesting features emerged: 1) the similarity of exvia and anxiety 
second-orders, 2) the different construction of toughness, where it was found 
as a more complex phenomenon in the Jewish group compared to the Arab 
group, and 3) the emergence of only three second-order factors in the Arab 
group, whereas four factors accounted for the primaries in the Jewish group. 
The latter two results are subject to at least two interpretations: 1) it could be 
due to a culturally less diverse society vs. a more dh;erse one, as was found, 
for example, in studies on covergent vs. divergent thinking, or 2) it may be an 

' instrumental problem related to inadequacies of the translation. This issue 
must await more data on correlates of personality with other behaviors in these 
two cultures. 

When the analysis of the data was done according to sex, the fourth 
second-order factor was a uniquely sex-related one, while the fir~t three were 
similar in both sexes, though with interesting differences on the anxiety factor. 
For males, the fourth factor was a conformity second-order with an emphasis 
on Q3 (the ability to bind anxiety). In the female subsample, this factor greatly 
resembled Burdsal and Cattell ' s (1974) Factor VII in their female sample, that 
is, resemblance to the overexcitability factor. Both factors emerged from the 
anxiety second-order. The correlations between the fourth factor with anxiety 
were the highest, namely, -.46 and -.38 for females and males, respective
ly, which might point to valuable interactions of these broad categories. One 
might suggest that with males, the conformity factor plays the role of a balance 
to anxiety-arousing situations, while with females, the fourth factor of over
excitability may act in an opposite manner, i.e., intensifying anxiety when it 
has already been aroused. Stated differently, some mutual feedback effects in 
the secondary space might be hypothesized, in addition to the interaction 
effects between primaries and secondaries proposed by Cattell (1965). This 
hypothesis should be checked experimentally before a more precise statement 
is given. 

In conclusion, the three most significant results of this study were: 
a) The factor pattern was similar to previous studies on the HSPQ even 

though different methods for determining the number of factors and for factor
ization were employed. 

b) The factor patterns tend to resemble closely the adult second-order 
factor patterns found in the 16 PF, at least for the five main secondaries. These 
findings lend support to the contention that the primaries used in the Israeli 
HSPQ are stable and can be treated similarly in Hebrew and in Arabic transla
tions in developmental and cross-cultural studies. 

c) In addition to general personality structures, some unique factors 
emerged when data were treated separately for sexes or for cultures, thus 
lending support to the hypothesis of the existence of some particular group 

. characteristics. Consequently, cross-cultural or between-groups comparisons 
should take into account such differences in their research design. Similar con
clusions were reached by Krug and Laughlin (1977) on the Clinical Analysis 
Questionnaire (CAQ) with relation to sex differences. Moreover, the standard 
procedure of ~stablishing validity and reliability coefficients in each new 
setting to which an instrument is transferred should be reemphasized, 
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especially where there are intentions to derive composite scores for secon
daries for clinical use. From our analysis it seems that in the Israeli adolescent 
population, exvia and anxiety second-order scores can be estimated by the 
same equation for both sexes and for both cultures. This is not the case, 
however, for estimating toughness, conformity, and overexcitability. 

FOOTNOTES 

1. The data were collected as a part of the Israeli norms of the HSPQ by the Center of Research and Consultation, 
the School of Education, Tel-Aviv University. Thanks are due Z. Magen, A. Tai, and A. Shorek for their help in 
data collection and analyses. 

2. That is, four matrices were composed: two matrices for boys and girls over cultures and two matrices for Jews 
and Arabs over sex differences. One should take into account the partial overlapping of the data when evalua-
ting the results. -

3. A table for significance of congruence coefficients has been only recently introduced (see Cattell, 1978, pp. 
252-255 and Appendix A.1). According to that table, matched factors whic~ have 10 variables in common 
require a congruence coefficient of .90 for the .001 level,. 77 for .01 level, and .62 for the .OS level of significance. 
The comparable figures for 14 variables in common are approximately .85, .69, and .56, respectively. 
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