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ABSTRACT 

Research has failed to produce a viable theory 

of child development; the failure can he attributed to the 

complicated and diverse variables that exist in personality 

research and to the relative lack of attention given by 

theorists to the structural aspects of personality. Freud 

and Piaget, for example, have concentrated on the func

tional) dynamic, or change-oriented areas of child develop

ment, but in their interest in studying changes they have 

neglected the problem of deciding what entities or struc

tures are being changed. It is to this latter problem that 

factor theorists like Cattell have addressed themselves. 

Although there are unresolved methodological 

problems in factor analytic research, such as decisions 

about extraction and rotation, studies by Cattell and his 

co-workers have repeatedly identified from twelve to four

teen personality factors at the four to twelve year old 

age range. This research has also produced three person

ality questionnaires which evaluate personality in terms of 

these factors. Measurements of personality structure by 

these questionnaires at boundary age levels have not shown 

good agreement, however, and attempts have been made to 

explain this lack of agreement or alignment in terms of 
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inadequate research design and in terms of changes in person

ality structure itself. Age has been considered the primary 

source of variance in the lack of factor alignment. Sex 

differences have also been suggested as a source of non-

alignment, hut no adequate evaluation of these differences 

has been made because of methodological problems and the 

difficulty in obtaining a large enough sample of children. 

In order to evaluate the effect of sex differences in the 

alignment of factors, the present analysis examined and com

pared the personality structure of a large sample of female 

and male children by factor analyzing Early School Person

ality Questionnaire (ESPQ) data for each group. It was 

hypothesized that the previously identified ESPQ factors 

would exist in both sets of data and that the primary differ

ence in personality structure between sexes would be in the 

differences in rank of variance magnitude accounted for by 

each factor in a match of the identified factors. 

A set of 68 ESPQ items was selected and administered 

to 1200 first grade children. The data were divided by sex 

and separately factor analyzed with fifteen factors ex

tracted from each group. The principal axis factors were 

rotated to simple structure by the varimax criterion, and 

the resulting factors were identified and aligned between 

groups by the coefficient of congruence and the s-index. 

The results confirmed the general hypotheses and 

specifically noted structural differences between sexes for 



factors A (sociability), E (assertiveness), H (shyness), and 

I (sensitivity). Of these factors, E and H were more impor

tant for males than females (i.e., accounted for more vari

ance from the male data than the female data), and A and I 

were found to he more important for females. The factors 

found to he least affected hy sex differences were C (ego 

strength) and D (excitability). The results were discussed 

in terms of theory and methodology, and suggestions for 

future research were made. 



INTRODUCTION 

As an object of psychological investigation, the 

child has received much attention. Preyer (1897) intro

duced a systematic, if not experimental, study of the child 

and his development by the observation of his son. Since 

then, many observations have been made of the child, and 

theorists have borrowed heavily from other disciplines, 

such as philosophy and biology, in an attempt to organize 

the observations into a theory of child personality or de

velopment. In spite of this intensive study, however, the 

resulting information has not readily lent itself to theo

retical organization. As one writer has described the 

situation: "Much of what passes for developmental theory 

is essentially inductive summarization of profusely tabu

lated trends (Coan, 1966, p. 733)•" 

One reason for the difficulty in organizing the 

information obtained in these studies is that the research 

designs often used are unable to handle the complicated 

relationships and the diversity of variables existing in 

any such situation. The traditional manipulative, univari

ate research model as might be used in physics is not 

readily transplanted to the study of child development. 

The manipulation of the child and his environment is often 

neither possible nor socially or morally justifiable, and 
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the functional unity of variables demanded by the univariate 

model is something that must he determined hy other than 

methodological fiat. In reacting to these limitations of 

the traditional research model, theorists have often decided 

to either ignore rigorous statistical treatment of their 

data and rely on intuition or doggedly pursue the univariate 

model, which is less efficient at hest. Only recently have 

factor theorists like Eysenck and Cattell attempted to 

change the research model for application to the study of 

personality. 

The failure of research to produce an adequate 

theory of child development can also he attributed to the 

lack of attention given to the structure of personality. 

Hall and Lindzey (1957) have characterized personality 

theories as basically functional and process-oriented he-

cause of the influence of clinical experience and because 

of the focus on problems of adjustment and motivation. 

Sears (1959) suggests that developmental theorists must 

study the process of development but points out that con

cepts such as frustration and aggression are not adequate 

descriptive terms because of the difficulty in defining 

them. Unless and until unitary and meaningful structural 

concepts are established for univariate research, the under

standing of developmental process is likely to be postponed. 

It is not meant to be implied, however, that 

personality structure and function are not closely 
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interrelated. Most of the information obtained on structure 

is obtained by studying function and vice versa. The id, 

ego, and superego are well-established structural concepts 

in the functionally-oriented psychoanalytic schools. Sim

ilarly, Cattell's structural formulation of the erg 

(Cattell, 1957) represents a motivational force as functional 

in nature as Freud's instincts. It has been asserted that 

if structure does not offer information about function, the 

structural information is inadequate or incorrect (Feinstein, 

1967). 

Perhaps a more basic consideration in discussing 

structure and function other than the difference of emphasis 

is the question of which should form the basis or root of 

theory construction. In their suggestion that the basic 

goal of personality study is an explanation of the laws of 

personality development, Nesselroade and Delhees (1966) 

assert that "it is vital first to discover and measure the 

structures in which change and learning are to be studied 

(p. 589)." Cattell (1957) has also suggested that the 

discovery of structural units should precede univariate 

controlled experimentation. An analogous situation in 

physics would be trying to discover the relationship of the 

speed and acceleration of a falling object having no knowl

edge of gravity. Similarly, in medicine a disease of the 

heart and its symptoms cannot be effectively studied without 

knowing if there is such a thing as a heart. If dissection 



of the "body were not allowed, as was the case in the early 

history of medicine, it is likely that a study of body func

tions and other signs over a long period of time in many 

different situations with many different people would sug

gest to researchers that the "body acts as if there were such 

a thing as a heart. Once it is known that there is a heart, 

a study of its disease processes progresses at a much faster 

rate. The "dissection" of personality and a discovery of 

its structure would indeed he of great benefit, if not 

necessary, for the study of its diseases and processes. 

A final introductory remark might he made ahout the 

difficulty in child personality theory construction hy 

referring to the hiatus between child and adult personality 

theory and research. It is interesting to note that a 

distinction even seems necessary, in name if not in fact. 

The person interested in child development, for example, is 

seen as studying something quite different from what is 

studied hy the (adult) personality theorist, and yet person

ality development would seem a more appropriate description 

of the subject of attention for both. Indeed, most person

ality theories acknowledge that personality is greatly in

fluenced by childhood experiences. In spite of this, it can 

be noted that no major personality theory has evolved from a 

direct study of children and, in fact, very few personality 

theorists have attempted to substantiate their theories in 

child research. It is to be hoped, however, that by 
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independent study of tooth children and adults that a common 

theory would emerge and that it would not he necessary to 

change theory or frame of reference as the person ages. 

Child Personality Structure Theory 

An extensive review of the literature on the study 

of the child, such as Brackbill^ (196^) "bibliography of 

research in infant behavior, would show the influence of 

many theorists as far as personality structure is concerned. 

It would he heyond the scope of this paper to mention all 

of these influences, so an attempt will he made to choose 

some theories representative of hasic research in this area. 

In a review of influences on the study of any aspect 

of personality, it is difficult to avoid a mention of the 

contributions of Sigmoid Freud. In stressing the importance 

of early childhood experiences in the formulation of person

ality, he turned attention to the child and his environment. 

In the theory of instincts and that of psychosexual develop

ment, he established one of the first comprehensive theories 

of personality which included the child, although he never 

studied the child directly (Blum, 1953). One of the most 

prominent of his contributions, however, is his division of 

the personality into the id, ego, and superego. In this 

division, Freud established a structural precedent of per

sonality organization which has had an impact on almost all 

major personality theorists. The impact is best noted in 
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•the status of ego which appears in some form as a structural 

unit in many theories of personality; the ego structure also 

became the major focal point for the development of ego psy

chology (Erifcson, 1950; Freud, 19^6; Hartmann, Kris, and 

Loewenstein, 19^6; Sullivan, 1963). 

At the same time that the newborn child is given an 

id, Freud also endows the child with instincts. It is to 

these instincts and the conflict with environment that he 

gave most of his attention. Since Freud's initial formula

tion of personality structure, neither he nor any of the 

psychoanalytic theorists who followed made any direct 

changes in this structure other than to change the roles and 

importance of id, ego, and superego, or to alter the tem

poral aspect of structural organization as in Klein^ (1950) 

assertion that the superego was formed much earlier than 

suggested "by Freud and that the ego existed from birth. 

In America the study of the child was guided by a 

strong research tradition and an interest in focusing on 

behavior. One prominent figure in this tradition is Arnold 

Gesell. His major methodological contribution to the study 

of development was in his insistence that behavior be care

fully and minutely observed. To this end, he accumulated 

massive amounts of data which led him to the conclusion that 

the development of the child is continuous and that behavior 

unfolds in a mechanical, progressive manner as a function of 
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age (Gesell and Amatruda, 19^1; Gesell et ali, 19^0; Gesell, 

Thompson, and Amatruda, 193*0. 

Hunt (1961) refers to Gesell*s theory of development 

as a philosophy of predeterminism and criticizes the 

theory*s implication that the development of personality is 

inflexible. Gesell*s theory can he further criticized on 

the grounds that it has no structural framework into which 

observations can he placed. Gesell, in fact, believes that 

analyzing the variables by structure is impractical because 

of the heterogeneity of the variables (Gesell et al., 1939)* 

It is the lack of theoretical or organizational concepts, 

however, that limits the application of his research 

findings to theory construction. 

Piaget presents yet another approach to studying the 

development of the child. He employs the observational 

techniques of Preyer and Gesell but organizes these obser

vations in terms of cognitive structures (Hunt, 1961). In 

focusing on the changes of intellectual structure, Piaget 

stresses the importance that the environment has in inter

acting with and altering the cognitive structures of intel

lect. Important here is Piaget*s contention that cogni

tive structures, as well as personality structure itself, 

may change and will change as the child matures. The 

development of these structures can thus be viewed as a 

process of successive approximations until the personality 

structure is relatively unchanged by interaction with the 
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environment (Flavell, 196^)* Structure "becomes a more dy

namic concept for Piaget than for Freud, or in another 

sense, structure becomes a dependent variable for Piaget 

whereas it is an independent variable for Freud (Rapaport, 

1959). 

A final theoretical approach, to be evaluated more 

intensely in the content of this paper, is that of factor 

theory. All of the theories mentioned so far have been 

connected with the study of many different areas of develop

ment, but they have had in common an emphasis on the changes 

that occur in development. In commenting on this, Cattell 

(1966b) notes that "researches have plunged into studying 

change without first asking what are the entities that 

change (p. 388)." One of the primary goals of factor theory 

is to answer this latter question. Although the method

ology of answering this question will be discussed below, a 

few comments are relevant at this point. 

As is the case with any experimentally-based theory 

of child development, the study of behavior is the major 

task of factor theorists. As is also the case with other 

theories, an attempt must be made to categorize or describe 

classes of behavior for the salce of economy and clarity. It 

is in this last step that factor theory offers its services. 

The genius and inventiveness of theoreticians like Freud and 

Piaget enables them to assert that a particular grouping of 

behaviors suggests the presence of a structural entity such 
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as the id or cognitive schema. From this point on, efforts 

are primarily directed to noting changes in these structures 

and the conditions under which these changes occur. Factor 

theory suggests that a more rigorous attempt he made to 

establish the existence of a structure and that a more con

certed effort he made to determine the inclusiveness or num

ber of structures actually present in the repertoire of 

behavior. To this end, a trait or mental structure is in

ferred by observing functional unity across a wide spectrum 

of behavior (Oattell, 1950). It is hypothesized that this 

is the implicit process which theoreticians like Freud use 

in arriving at concepts. It is suggested, however, that by 

making this process explicit and by utilizing statistical 

techniques, a more thorough and exacting formulation of 

personality structure can be made. 

That this implicit process has not been efficient 

can be shown in the demise of psychological concepts like 

rigidity and aggression and in the difficulty of establish

ing concepts such as intelligence and anxiety. A more 

recent example of this can be pointed out in the attempts 

of social learning theorists to focus on the constructs of 

imitation and identification. Research has shown that these 

concepts are influenced by a great many things, and it be

comes difficult to describe the character of each concept. 

For example, research has shown that imitation is affected 

by the model's age (Bandura and Supers, 196k)t whether or 
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not the model was perceived as receiving reinforcement for 

his behavior (Clark, 1965) > the sex of the model 

(Hartup, 1964). Research further found that identification 

was influenced more "by the age than by the sex of the model 

(Gelfand and Singer, 1965). Instead of examining the suit

ability or functional unity of the concept, Kagan attributed 

the controversial character of these concepts to a lack of 

agreement on measurement operations (Kagan and Phillips, 

1964; Kagan and Henker, 1966). The presence of conflicting 

results based on different measurement operations may, in 

fact, suggest that different concepts are being measured 

but that the researchers are referring to all of these as 

identification or imitation. If such is the case, it would 

be more appropriate to focus on these individual concepts 

rather than to arbitrarily mold these concepts into the 

forced role of identification or imitation components. 

One of the most extensive applications of factor 

theory to the study of personality structure in the child 

has been made by Cattell and his co-workers. In an exten

sive research plan, Cattell has obtained basic knowledge 

about personality structure and has constructed testing 

instruments for applied use, based on this research. At 

each age level an attempt has been made to discover func

tional unities and identify them with those obtained at 

other age levels. 
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The greater part of factor analytic research on per

sonality structure has been done at the adult level where 

the factors have "been quite reproducible and quite stable; 

Cattell*s work in this area found twenty-five factors 

(Cattell, 19^6, 1957). Sixteen of the most stable of these 

factors were included in the publication of the Sixteen 

Personality Factor Questionnaire, the 16PF (Cattell, 

Saunders, and Stice, 1957). The plan of research for the 

16PF (Cattell, 1957) was then applied to successively lower 

ages in an attempt to compare the adult factors with those 

of the developing child by using marker variables from the 

previous studies (Cattell, 1959; Cattell and Beloff, 1953; 

Cattell and Coan, 1957a, 1957b, 1958; Cattell, Coan, and 

Beloff, 1958; Cattell and Gruen, 1953> 195*+; Coan and 

Cattell, 1958, 1959; Peterson and Cattell, 1958). Using 

this plan four additional questionnaires were constructed 

to assess personality structure at various age levels: 

A. The High School Personality Questionnaire, 
the HSPQ, for ages twelve to sixteen 
(Cattell, Beloff, and Coan, 1958), 

B. The Children's Personality Questionnaire, 
the CPQ, for ages nine to twelve (Porter 
and Cattell, 1959), 

C. The Early School Personality Questionnaire, 
the ESPQ, for ages six to eight (Coan and 
Cattell, 1966), and 

D. The Pre-School Personality Questionnaire, 
the PSPQ, for ages four to six (Dreger and 
Cattell, In preparation). 
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The research on which these questionnaires were 

based showed that the structure of personality in children 

approximated that found in adult research, i.e., most of 

the factors obtained in adult research were also identified 

in children. There is a tendency for more factors at higher 

ages, however, and factors often exhibit different variance 

magnitudes at different age levels. For example, factor D 

(excitability) is an important factor for children but 

accounts for very little variance in adults (Cattell, 1957). 

Similarly, factor (radicalism vs. conservatism) appears 

in the 16PJ? but not in any of the child questionnaires. 

At the six to twelve year old range, fourteen 

factors have been identified. These factors have been given 

labels and are defined as follows: 

Factor A. Cyclothymia vs. Schizothymia (easy 
going, sociable vs. reserved and 
aloof), 

Factor B. General Intelligence. 

Factor C. Ego Strength vs. Ego Weakness (mature, 
calm vs. emotional, immature), 

Factor D. Excitability vs. Placidity of Temper
ament (excitable vs. emotionally placid), 

Factor E. Dnmina.nce vs. Submission (dominant, self-
assertive vs. submissive, docile), 

Factor F. Surgency vs. Desurgency (enthusiastic, 
happy-go-lucky vs. sober, serious), 

Factor G. Superego Strength vs. Superego Weakness 
(conscientious, persistent vs. casual, 
undependable, frivolous), 

Factor H. Parmia vs. Threctia (venturesome vs. shy), 
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Factor I. Premsia vs. Harria (tenderminded, sensi
tive vs. toughminded, practical, indepen
dent ), 

Factor J. Coasthenia vs. Zeppia (internally re
strained, fastidious vs. vigorous, 
uncritical), 

Factor N. Shrewdness vs. Waivete (shrewd, socially 
perceptive vs. naive, sentimental, 
socially awkward), 

Factor 0. Guilt Proneness vs. Confidence (insecure, 
self reproaching vs. confident, com
placent ), 

Factor Q~. Strong Self Sentiment vs. Weak Self 
Sentiment (self controlled, ambitious, 
considerate vs. lax, uncontrolled 
emotionality), 

Factor Q^. High Ergic Tension vs. Low Ergic Tension 
(tense, driven vs. relaxed, composed). 

The CPQ evaluates all fourteen of these factors. 

ESPQ research, however, has not found factor to he stable 

enough at the six to eight year old range to include it in 

the questionnaire. Personality questionnaire research at 

the four to six year old range has not yet reached a point 

where a definition of factor structure is stable, although 

research thus far indicates the presence of at least a 

dozen source traits, the majority of which can he clearly 

aligned with the factors listed above (Dreger and Cattell, 

personal communication). 

The alignment of factors between questionnaires has 

been evaluated in many boundary studies. For example, the 

ESPQ and CPQ were both given to a group of nine year olds 

to ascertain if factor A on the ESPQ aligned itself with 
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factor A on the CPQ. The results of these matching studies 

show that there is a need for improvement of alignment 

(Cattell, personal communication). 

Cattell (1957) recommends that personality struc

ture "be studied and aligned in three different observation 

media: a.) Life-criterion data (L-data), in which the 

subject is observed in situations in his natural environ

ment, b.) Questionnaire data (Q-data), which is self-

evaluatory data, and c.) Objective-test data (T-data), 

which refers to data obtained on the behavior of the subject 

in a controlled environment on specific verbal and nonverbal 

tasks. Although this paper will be primarily concerned with 

factors obtained in questionnaire research, the information 

from L- and T-data has great importance in overall person

ality structure research in that, theoretically, some fac

tors should appear in all three media providing confirmation 

for factor structure from independent and varied sources. 

One such common factor is emotional stability (Coan, 1966). 

It is recognized, however, that some factors may be 

peculiar to or, at least, affected by the media being used. 

Objective-test data has revealed about 18 factors of per

sonality in the preschool to middle childhood range (Cattell 

and Coan, 1959J Cattell and Gruen, 1955; Cattell and 

Peterson, 1959). This is about equal in number to those 

found in Q- and L-data, but there is not good matching 

between T-data factors and the factors obtained in the 
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other two media. The factors obtained from L-data, for the 

most part, parallel those found in Q-data, and it has been 

asserted that this matching of factors based on L-data 

(primarily behavioral rating data) and Q-data is well 

established (Scheier and Cattell, 1958). In reviewing the 

publications of Cattell and his co-workers, Becker (i960) 

failed to confirm this one-to-one matching. 

In a series of replies am rebuttals, Cattell 

(1961a, 1961b) and Becker (1961) argue whether this 

matching or mismatching is due to the actual non-alignment 

of factors or whether there are circumstantial causes that 

contribute to this lack of alignment, such as an insuffi

ciently large sample to reduce sampling error and not enough 

control on rating variables. Cattell developed a theory of 

perturbations to explain a lack of factor alignment (Cattell 

and Digman, 196^). The theory of perturbations includes 

variance due to psychometric errors of sampling and item 

selection but also includes the variance due to instrument 

traits, artifactors of scoring and analysis, and the per

ceptual distortions of observers which is peculiar to Q- and 

L-data. 

In an attempt to investigate this controversy, 

Schaie (1963) obtained questionnaire and rating data under 

the conditions prescribed by Cattell and showed that factor 

equivalence can be demonstrated between rating and question

naire data when technique and rater variance are adequately 
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controlled. From perturbation theory, for example, Cattell 

argues that a major source of transmedia factor matching 

difficulty is produced "by instrument factors, i.e., those 

produced by the formal similarity of the test. Thus, in 

comparing factors across media, it is necessary to find a 

questionnaire-taking factor or a behavioral-rating factor. 

For example, in the questionnaire realm, the results are 

partially affected by the subject's ability to read. The 

variance from this ability-to-read variable would not be 

present in behavioral rating data where the extent or lack 

of a subject's expressive skills would have a greater effect 

on the data. If these instrument factors are not properly 

dealt with, their variance will be distributed to other 

personality factors making the interpretation of the person

ality factors more difficult. 

One of the basic problems of aligning questionnaire 

factors between different age levels is that the tests them

selves must be altered to meet the physical and intellectual 

changes that occur as a child gets older (Coan, 1966). Even 

if this problem could be adequately handled, it is difficult 

to know whether a non-alignment of factors between age 

levels reflects a true mismatch or whether the factors them

selves are not adequately defined. If it is assumed, 

however, that a factor has been established and defined at 

an age level and a mismatch occurs, the non-alignment may 

still be due to many things. In noting, for example, that 



several adult factors do not appear in childhood and that 

some childhood factors are not defined in adult personality 

structure, it might "be hypothesized that a factor appears 

and disappears as it is needed to meet the environmental 

pressures of particular ages or that a factor undergoes 

gross changes in development. Permissive models have also 

been postulated in which one trait must reach a certain 

strength "before another trait can exert any influence 

(Cattell, 1957). 

From a theoretical viewpoint, the plan of research 

followed by Cattell and his co-workers assumes that person

ality structure remains relatively stable from one age 

level to the next with changes in loading emphasis only. 

Another suggestion, however, is that personality structure 

is not stable "but relatively fluid, particularly in the 

preschool and early childhood age levels. In discussing 

the possibilities this presents, Coan (1966) suggests the 

concepts of factor convergence and factor emergence to 

describe increased covariation of variables, i.e:, in the 

former, two relatively independent factors become more sim

ilar with advanced age until they are no longer distinguish

able, and in the latter, previously uncorrelated variables 

become correlated and attain a functional unity! Coan also 

discusses the opposite processes in which a factor loses its 

functional unity with advanced age (factor disintegration), 

or a factor splits into two or more factors (factor 



18 

divergence). Factor emergence and factor divergence were 

suggested in research attempting to align factors from the 

ESPQ and CPQ (Baker, 1966). 

Some of the changes in factor structure between 

early and middle childhood can "be attributed to age and sex 

trends. In the many studies cited, the age variable has 

been evaluated quite extensively in regard to changes in 

structure at different age levels. The manuals for the ESPQ 

(Coan and Cattell, 1966} and the CPQ (Porter and Cattell, 

1959) note, for example, that factor E scores increase with 

age and that factor X scores decrease with age. This merely 

re-states what is generally agreed to be true: the child 

becomes more assertive as he grows older, and he becomes 

less sensitive. 

Although sex differences have been used to account 

for a wide spectrum of behavior and personality, including 

a sense of justice (Freud, 1950), sexual behavior and 

academic performance (Kagan, 196*0, and ego defensive suc

cess (Bjorksten, 1966), the effect of sex differences on 

the structure of personality has not been studied in its 

own right. The above-mentioned manuals do point out that 

girls tend to score higher on factor I. than boys, and that 

boys score higher on factor E, at least at the early child

hood level. The only replicated differences in personality 

structure between sexes are of this latter type, i.e., 

differences in the actual level of factors. Other 



differences in factor level include males scoring higher on 

ESPQ factors F, N, and (^, and females scoring higher on 

ESPQ factors A, B, G, 0, and J. Of primary interest for 

factor theorists, however, is the question of whether there 

are sex differences in the size of variance contributed by 

the various factors since the importance of a factor is 

often equated with the amount of variance it accounts for. 

The primary obstacles to doing research of this 

type are inherently statistical in nature and require 

solving, in part, the problem of confirming the invariance 

of factors between two sets of data. If, for example, in 

such a match every possible variable is controlled except 

sex, the lack of matching could be attributed to sex 

differences. It is impossible to obtain this sterile 

atmosphere, however, and the statistician is left with the 

common problem of determining the sources and significance 

of error due to sampling, item selection, etc. It is with 

sources of error due to methodology, however, that factor 

theory needs more attention, and it is with these problems 

that the next section concerns itself. 

This study will compare the personality structure 

of the sexes at early childhood. It is proposed that by 

administering the ESPQ to a large sanq>le of children and by 

careful design, many sources of variance can be minimized 

so that one of the major sources of variance in the non-

alignment of factors will be the variance due to sex. The 



20 

primary hypothesis to he considered is that there will he no 

difference in the number of significant factors between the 

two sets of data, and that the identified factors in one 

group will he the same as those in the other group. It is 

further hypothesized that the hasic difference between 

groups will he in the amount of variance accounted for by 

previously identified ESPQ factors, and that, on the basis 

of the aforementioned sex differences in level of factor: 

1.) there will be differences in variance magnitude between 

groups for ESPQ factors A, E, F, G, I, J, N, 0, and and 

2.) there will be no differences in variance magnitude be

tween groups for ESPQ factors C, D, and H. In addition to 

the specific hypotheses listed above, it is also the purpose 

of this paper to compare the structure of personality in 

this paper with that reported in other studies. 

Methodological Considerations 

More than a decade ago, Burt (1952) commented that 

"the weakest feature of current factorial methods is the 

lack of any agreed procedure for testing the significance 

of the factors discovered (p. 109)." The increased atten

tion given to the use of factorial methods has unfortunately 

not brought with it any solutions to this problem. In a 

footnote to a discussion of the problem, Burt gives one 

reason for the lack of attention to the problem of factorial 

significance: "The 'information' furnished by a factor may 
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be more instructive than the fact that it is 'significant1 

in the statistical sense (p. 109)." For theory, in partic

ular, the meaning or content of a factor is more important 

than the fact it is significant by some arbitrary probabil

ity level. 

In a strict statistical sense there is no way to 

test the significance of a factor; that is, there is no 

direct statistical treatment of the data which would provide 

the probability that a factor would emerge from a set of 

data by chance. The emphasis in this latter model of sta

tistical inference is on error variance, which is greatly 

affected by the sample of persons selected for a study. 

Kaiser and Caffrey (1965) Cliff and Hamburger (1967) 

distinguish between statistical inference and psychometric 

inference and point out that psychometric inference empha

sizes common factor variance which is affected by the sample 

of variables used in the study rather than the sample of 

persons. For example, the standard error of correlation 

coefficients is not only affected by sample size but also by 

the number of tests correlated; similarly, a factor loading 

is influenced by the number of factors extracted in addi

tion to sample size (Burt, 1952; Horst, 1965). 

The problems of psychometric inference, especially 

those of factor extraction and factor rotation, have re

ceived most of the attention in work on factorial method

ology. The actual process of factor extraction and factor 
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rotation are described in many "books such as those of 

Cattell (1952), Fruchter (195*+) > Harmon (i960), and Horst 

(1965). Briefly described, the task of factor extraction 

is to find a matrix, V, such that when multiplied by its 

transpose, the original correlation matrix (R) will he 

•J 
reconstructed or approximated, i»e., R = W'. It can he 

noted that the hest reproduction of R will he one in which 

the V matrix accounts for most of the variance of R. Such 

a matrix, however, would he almost equal in size to the R 

matrix, and since one of the purposes of factor analysis is 

to reduce the R matrix so that its information can he 

grouped into a smaller number of functional units, the first 

problem requiring statistical attention in factor analysis 

is the problem of deciding upon the smallest number of 

factors needed in order to account for the most variance. 

Fruchter (1966) reviews some of the most commonly used tests 

for completeness of factor extraction, most of which attempt 

to find the standard error of a factor loading or use some 

maximum-likelihood method. The latter is accomplished by 

evaluating residual matrices. One variation used by 

Thurstone and Kelly and described by Harmon (i960), is to 

•J 
The R matrix has m rows and m columns and repre

sents the intercorrelations of the m variables in a study. 
The V matrix has m rows (corresponding to the number of var
iables) and n columns (corresponding to the number of 
factors hypothesized). By multiplying V (an m x n matrix) 
by its transpose (an n x m matrix), the product is an m x m 
matrix which should approximate R. 
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compare the reproduced correlation matrix (as determined by 

W') with the original matrix (R) by comparing the standard 

error of a zero correlation with the standard error of a 

residual correlation (the difference between the original 

and reproduced correlation). 

The main criticism of the methods listed above is 

contained in the assertion by Eaiser that it is necessary 

to differentiate between statistical and psychometric infer

ence. In using the standard error of a zero correlation, 

for example, as a criterion on which to compare the residual 

correlation, it is assumed that the residuals are affected 

only by sample size (as this is the only variable in the 

formula for deriving a zero correlation) rather than con

sidering other variables which would affect the residuals, 

such as the number of variables (Harmon, I960). Eaiser 

suggests that the number of factors to be retained in an 

analysis should be a function of the number of variables 

rather than the sample size and proposes the unity test 

(Eaiser and Caffrey, 19^5) in which the number of factors is 

determined by the magnitude of the latent roots or eigen

values: the number of factors to be extracted is equal to 

the number of eigenvectors (factors) which have an eigen

value of 1.0 or more. 

The assertion that sample size alone does not affect 

the standard error of a zero correlation or the error of a 

factor loading does not, however, provide any information 
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about the relative effects of other influences such as the 

number of variables correlated or the number of factors 

extracted. In fact, an indirect study of sampling errors 

(using Monte Carlo methods) suggested that the sampling 

error of a single loading is very closely approximated by 

1//Tfor the orthogonally rotated case where N refers to 

the number of people in the sample (Cliff and Hamburger, 

1967). 

Cattell has devised an empirically based test for 

completeness of extraction based on the form of the plot of 

eigenvalues. He has called this the scree test (Cattell, 

1966c). Although he has not comprehensively determined the 

theoretical basis for the test, it evaluates common vari

ance, much in the same way as Kaiser's unity test does. 

Cattell, in comparing the results of the two tests, finds 

good agreement when the number of variables in the study is 

in the 20-50 variable range. When the number of variables 

is over 50, the Kaiser test suggests the presence of more 

significant factors than the scree, and when the number of 

variables is less than 20, the scree test suggests the 

presence of more factors than the Eaiser unity test 

(Cattell, 1966a). 

Once the number of factors has been determined, it 

is necessary to consider the fact that any of a great number 

of transformations of the factor matrix will be mathemat

ically equivalent as required by the factor extraction 
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process. The question of whether to exercise the psycho

logical privilege of rotation, and if so, to what point or 

to what criteria, is the next statistical concern of the 

factor analyst. Burt (19^1) asserted that rotation obscures 

important information, namely, the degree to which the cor

relation table is heavily represented toy only a few factors. 

In the principal component factor extraction model 

(Hotelling, 1933), for example, the first factors account 

for most of the variance in the matrix. Although rotation 

does tend to distribute this variance more evenly over all 

the factors, rotation according to some criteria like simple 

structure* enables the researcher to more easily interpret 

his data, i.e., rotation attempts to reduce the complexity 

of the factor. 

Although rotation to simple structure is extensively 

used in factor analytic work, there are no rigorous tests of 

simple structure. Bargmann (1953) has suggested a test of 

significance based on a chi-square test of the number of 

variables in the hyperplanes of the given factors, i.e., 

those variables with essentially zero loadings on the 

i 
The criteria for simple structure as defined by 

Thurstone (19^7) include: 1.) each row of the factor matrix 
must have at least one zero, 2.) each column must have at 
least r zeros, with r equal to the number of common factors, 
3.) for every pair of columns there must be a certain number 
of zeros in one column matched by non-zeros in the other 
column, *+.) for every pair of columns there should be a 
number of pairs of zero loadings, and 5.) for every pair of 
columns, there should be just a few pairs of substantial 
loadings. 



factors. It can he pointed out, however, that this is not 

a test in the sense of comparing one rotation with a random 

rotation. 

The rotation process itself provides an option of 

whether to allow factors to correlate with one another 

(oblique rotation) or whether to insist that factors remain 

independent (orthogonal rotation). The issue is far from 

resolved, and yet the decision made is important hoth 

theoretically and practically. The theoretical position 

taken hy Cattell (1952) is that factors are likely to he 

correlated "in nature" and this correlation of factors pro

vides valuable information ahout the individual factor. 

Cattell does not demand that factors he ohlique hut insists 

that they he allowed to if called for hy the data. 

Guilford (1936), on the other hand, is less certain that 

factors "in nature" correlate with one another. He attri

butes the fact that factors will correlate with one another 

when allowed to do so to poor test sampling or to inaccu

racies in the factor extraction process. Although it has 

heen shown that ohlique rotation will better meet the cri

teria for simple structure than will orthogonal rotation, 

the creation of simplicity in factor definition is being 

substituted for the simpler orthogonal relationships of 

factors. There is also evidence to suggest that the acces

sibility of simple structure may be determined in part by 

the variables chosen for the analysis (Nesselroade, 1965). 
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The final methodological issue which affects factor 

analysis is the problem of matching factors. Before the 

existence of a psychological structure or personality trait 

can he established, it must he found to exist in more than 

one study. The hasic property which a factor should ex

hibit in a match between studies is an invariance of pattern 

on the same or overlapping variables. This invariance of 

factor pattern is generally evaluated by comparing the 

loading profiles of the factor on the two matrices by some 

correlational technique. The most commonly used statistic 

for this purpose is Burt's (19^+8) coefficient of congruence 

which is similar in form to the product-moment coefficient 

(Harmon, i960). A non-parametric test of factor invariance 

was also suggested by Cattell and referred to as the salient 

variable similarity index, the s-index (Cattell and 

Baggaley, i960). The s-index is designed to give the prob

abilities due to chance of obtaining the observed configu

ration of highly loaded variables on the two factors being 

matched. 

It is pointed out by Fruchter (1966), however, that 

a high coefficient between two factors need not necessarily 

mean they are equivalent but could reflect two independent 

factors with similar profiles. Cattell (1957) has referred 

to these as cooperative factors which can only be separated 

by good research strategy. Fruchter (1966) also points out 

that two factors that should be matched may have a low 
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correlation for one or more reasons: 1.) small factor load

ings and communalities, 2.) population or sample differ

ences, 3.) poor selection of reference axis, ̂ .) insuffi

cient number of variables common to the two studies, and 5.) 

non-congruent rotational solutions. 

It is important to note that many of the method

ological issues mentioned above must he satisfactorily 

solved before it makes sense to talk ahout a factor's 

existence in one study let alone comparing factors between 

two sets of data. Of primary importance is the issue of 

deciding upon the correct number of factors in a set of 

data. If a researcher decides, for example, that there are 

five basic factors in his data, when the "correct" number 

is actually six or seven, the variance for the sixth and 

seventh factor is pushed into that of the previous ones 

making them more obscure in meaning and necessarily affect

ing the comparison of those factors with those obtained in 

another study. 

In view of these many possible sources contributing 

to the non-alignment of factors, it must be admitted that 

the present research is somewhat presumptuous in attempting 

to attribute lack of factor alignment to one variable only, 

that of sex. It is believed, however, that this type of 

investigation is necessary for whatever theoretical infor

mation it may provide, but it is also necessary to provide 



an empirical overview of the methodological issues involved 

in doing research of this kind. 



EXPERIMENTAL DESIGN 

The ESPQ was administered to approximately 1200 

first grade children in the public school systems of Tucson, 

Arizona, and Baton Rouge, Louisiana. The test administra

tion required two sessions of about 30 minutes each, and the 

administration of the ESPQ was preceded by three similar 

1 
testing sessions. For the subjects from the Arizona 

sample, the students' teachers (all female) administered the 

questionnaire to their classes in a group setting. Graduate 

students (both male and female) administered the ESPQ to the 

sample from Louisiana in a similar classroom setting. The 

subjects were all tested three months after the beginning of 

the school year. 

The ESPQ data from the two samples were combined, 

and defective protocols were discarded. The sample on 

which the results were obtained included a total of 900 

subjects, bkO female subjects (average age of six years, 

five months) and k60 male subjects (average age of six 

years, six months.) 

Sixty-eight items from Form A^ of the ESPQ were 

randomly selected for analysis. The items from factor B 

The reported study was part of a more extensive 
research project comparing the ESPQ and PSPQ. The previous 
sessions primarily consisted of PSPQ items. 

30 
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(intelligence factor) were not included in the pool of 

items. The random selection was made from each set of items 

representing the twelve remaining factors so that five items 

were chosen from each set of items included in factors A, C, 

G, and (^5 from factors D, E, F, H, I., J, N, and 0 six items 

were included. An age variable was also added to the analy

sis. (See Appendix A for a list of the variables used.) 

The data were divided by sex and each group was 

separately factor analyzed by a combined correlation and 

principal components extraction program, using unities in 

1 
the diagonals of the correlation matrices. This program 

also orthogonally rotated the factor extraction matrix to 

simple structure using the varimax criterion (Kaiser, 1958). 

It was necessary to determine the number of factors to be 

extracted before the analysis began, and it was decided on 

the basis of previous ESPQ research (Baker, 1966), to ex

tract fifteen factors from each set of data. This decision 

was evaluated by means of the scree test. 

The two varimax solutions were then compared by 

computing coefficients of congruence for all possible 

combinations of factors between the two sets of data. On 

the basis of these computations, factors were matched on 

the basis of the highest coefficient of congruence for a 

* The facilities at the Yale Computer Center were 
used in making the analyses reported. The programs used 
are standard library routines available at the Center. 
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pair of factors. Where there was a conflict in matching, an 

attempt was made to pair the factors in such a way as to 

make the sum of the coefficients of congruence a maximum. 

The pairing of each set of factors was also made by the s-

index. 

An identification of the matched factors was made by 

examining the varimax solution for each group and comparing 

the salient variables with those in the present ESPQ factor 

sets. The identification of factors was primarily based on 

those variables which were loaded by at least +.1+0 by the 

factors. The differences in the amount of variance for each 

group on the matched factors, together with the degree of 

factor alignment between sexes, were used to evaluate and 

describe the structural differences in personality between 

sexes. 



RESULTS 

The scree test, when applied to the eigenvalues of 

the two correlation matrices, indicated the presence of 

fifteen factors in each group. The scree test thus sup

ported the decision to extract this number of factors from 

each set of data and confirmed, in part, the first hypothe

sis that there would he no elimination of factors when an 

analysis hy sex was made, i.e., the same number of factors 

is necessary to describe the variance in each group. The 

eigenvalues for the first thirty-five eigenvectors of each 

group are listed in Table 1 (the correlation matrices are 

to he found in Appendix B). The varimax transformation of 

the principal axis factor matrices (see Appendix C and D) is 

presented in Tables 2 and 3. Included in these latter 

tables are the communality estimates for each variable, and 

the percentage of total variance accounted for by each 

factor. The latter data were used to re-arrange the factor 

columns so that each factor number represents that factor's 

rank in variance magnitude. 

The percentage of variables in the factor hyper-

planes is presented in Table ^ for hyperplane widths of 

+•05, +.10, and +.15. By the Bargmann test of significance, 

12 of the female group factors reach the .05 level of 

significance, and 12 of the male group factors reach this 

33 



Table 1 

Eigenvalues of the Correlation Matrix 

Eigenvectors Female Data Male Data 

1 72 5.98 
2 4.29 3.69 
3 2.39 2.67 
4 1.87 1.84 
5 1.80 1.66 
6 1.65 1.66 
7 1.57 1.56 
8 1.54 1.48 
9 1.50 1.45 
10 1M 1.39 
11 1.42 1.38 
12 1.38 1.35 
13 1.36 1.28 
1** 1.32 1.28 
15 1.29 1.26 
16 1.29 1.23 
17 1.24 1.20 
18 1.18 1.16 
19 1.16 1.12 
20 1.14 1.12 
21 1.13 1.10 
22 1.09 1.06 
23 1.08 1.04 
24 1.05 1.01 
25 1.02 1.00 
26 1.00 1.00 
27 .95 .98 
28 .94 .96 
29 .92 .91 
30 .90 .90 
31 .88 .87 
32 .87 .87 
33 .85 .85 
y* .85 .83 
35 .83 .82 



Table 2 

Varimax Solution—Female Data 
(Decimals omitted) 

Factors 
Vari o 
ables 1 2 3 k 5 6 7 8 9 10 11 12 13 1^ 15 h2 

1 0^ 07 -03 00 -18 -03 -01 -16 09 -06 01 -k5 05 05 -20 3k 
2 06 -09 02 -19 -Ok 03 -17 06 -50 -13 -36 10 05 03 13 53 
3 05 07 06 27 00 -22 07 -09 07 25 26 03 k2 -05 Ok k8 
k -02 06 03 -01 -21 -03 -25 -16 -12 -06 03 30 -32 01 05 37 
5 -05 08 05 07 56 -09 16 -01 06 -14 06 -05 05 -08 Ok kl 
6 -07 05 01 -19 -06 Ok -57 01 01 01 -01 -09 -17 11 -05 k$ 
7 -06 00 05 -05 60 01 -10 -13 -02 07 -07 00 07 03 00 k2 
8 -09 03 11 11 -22 0** -36 06 -03 08 -21 -12 -02 03 lk 32 
9 -01 -09 -07 -05 57 10 13 -03 -06 -03 -01 16 -ok 25 07 51 
10 00 13 05 2k -01 -08 -58 -01 -02 -17 10 11 15 -01 -01 51 
11 02 11 14 Ok 00 -05 -02 06 -02 -71 07 ok 00 -05 -06 57 
12 -03 11 01 21 -11 -29 01 -02 19 08 -18 27 16 20 -03 $ 13 -15 -10 -08 02 33 -02 02 00 -08 -k2 00 03 -21 -01 -22 $ 
1** -05 01 -03 1^ 0& -02 0^ -03 -02 07 -60 02 -02 07 -08 k2 
15 -11 05 20 10 -09 Oif -02 Ok 00 -09 -Ok -05 00 -07 -65 52 
16 -06 12 06 17 -09 -lk 32 -21 -12 -16 -39 -01 -07 00 19 k8 
17 -05 06 01 02 -13 07 -03 69 03 -10 -02 11 -09 00 -12 57 
18 -12 21 -03 21 -23 -25 25 21 09 -18 -25 -19 09 -06 09 50 
19 09 15 20 15 -23 02 -ok 00 -08 -08 13 36 Ok 02 -09 3k 
20 -2k -19 01 -09 06 -10 -08 02 11 18 -30 08 -32 -15 25 k7 
21 -12 to 09 -21 -03 01 -ok -12 -09 -23 -01 -01 39 -02 02 k9 
22 -06 -03 -19 k2 -03 10 01 -01 -20 15 -07 15 00 -06 -11 36 
23 -03 09 19 53 -08 ok 03 -08 06 -08 -07 14 09 08 -01 41 
2k -10 -01 -21 -09 10 -12 08 08 11 -12 -13 k6 -02 12 -19 k2 
25 -11 -07 -36 36 19 -21 -13 -05 05 -01 -03 -02 -22 02 00 kk 
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Table 2—Continued 

Vari
ables 1 2 3 k 5 6 7 8 9 10 11 12 13 lk 15 h2 

56 13 10 15 09 09 -h9 -12 05 02 -12 06 21 01 -03 10 ki 
57 —1+6 04 09 01 02 -05 12 01 -18 07 -Ok 00 -06 14 -11 33 
58 -36 -03 -18 03 1** -38 10 03 -07 10 01 12 -16 -07 00 k2 
59 00 52 11 12 -21 -05 07 09 -09 -02 16 -18 -oU 07 -ok kk 
60 08 5k 20 00 05 -0^ -10 03 00 -Ok -13 -09 23 06 11 ^7 
61 -16 -13 00 21 2k -10 -18 -05 -39 13 -06 06 -16 19 09 k6 
62 -03 53 22 -02 02 -13 -03 03 0^ 00 -03 08 07 00 -08 38 
63 -0U 25 38 -05 06 -03 -17 -13 -08 18 16 -3k -21 ok 00 51 
66 -2k -08 -03 13 00 -10 05 -1^ -13 06 05 31 01 2k 00 31 
65 -08 26 07 00 -10 -22 00 -0^ 05 -ok 00 -08 —k2 15 12 38 
66 -39 -11 -06 03 23 -23 -03 02 10 -01 -11 -03 -01 15 -13 36 
67 06 k2 k6 -02 15 17 -03 00 00 -10 -07 07 -17 19 00 55 
68 -38 11 -03 -27 -01 -lk -13 -16 -13 -05 ok 00 12 0^ -17 37 
69 -10 55 09 17 -01 09 -02 05 -06 -08 07 -06 -10 20 26 52 

ss 337 309 252 208 196 186 185 171 168 167 166 163 153 151 1 k6 



Table 3 

Varimax Solution—Male Data 
(Decimals omitted) 

Factors 
vari
ables 1 2 3 k 5 6 7 8 9 10 ll 12 13 lk 15 h2 

1 00 -02 00 08 01 01 ok -08 06 -01 Ok 13 10 -59 -05 kl 
2 -03 -19 13 15 -09 -07 09 -Ok 14 ok k7 -07 -07 06 00 37 
3 05 ok 10 -01 02 00 -63 01 -08 -01 -07 10 06 -01 22 50 
k -ok -16 -12 06 -08 -18 -18 -3k 14 03 10 01 13 03 -13 31 
5 -10 01 50 -01 00 11 01 12 19 00 -33 -01 -05 09 01 k6 
6 -05 09 14 10 -2k -17 18 -kl -07 19 Ok 20 00 08 20 k8 
7 -03 03 63 -Ok 06 06 -01 05 07 -08 ok -Ok 04 -22 -Ok k9 
8 -0^ 00 07 00 10 09 -11 -61 06 00 03 -Ok 01 -02 11 kk 
9 -13 -07 5k 12 03 02 -08 -Ok 00 02 09 12 10 15 -01 ko 
10 -02 00 -05 01 06 -02 -15 -12 14 -07 00 00 -09 06 71 59 
11 02 -01 -Ok 08 -02 -21 -04 -08 6k 03 -02 -Ok 00 09 00 50 
12 08 19 00 Ok -16 -09 -03 -03 00 01 00 -13 55 -05 12 k3 
13 -16 -12 33 -07 -14 09 -07 -06 2k -12 11 08 00 31 -20 kk 
14 -10 -03 13 01 01 -02 -01 -11 03 -06 -02 -11 6k -05 -25 56 
15 -lk 06 09 Ok 22 09 -03 09 30 -11 27 00 -03 11 -02 30 
16 -01 12 08 02 -05 01 00 05 -Ok 03 07 -5k 23 13 11 k2 
17 -06 00 -31 00 -16 -29 -Ok -21 20 -33 -01 00 13 -05 -17 k7 
18 -02 20 -17 -16 -Ok -lk -ok -09 13 -01 03 -39 09 00 -08 32 
19 09 19 -lk -07 -lk -02 09 -k5 02 -27 -09 -13 07 -13 03 kk 
20 -16 -17 10 18 -05 -09 13 -06 -05 -06 Ok -48 -02 00 -07 38 
21 -ok 21 18 -03 07 02 -02 00 50 01 00 02 12 -16 21 kk 
22 -25 03 02 00 -13 -03 09 -ok -02 -61 07 08 -06 07 -11 50 
23 ok 21 03 01 02 -21 -22 13 10 -57 -01 05 09 00 15 5k 
2k -ok 00 -02 -06 -5k -10 -13 -16 -01 -02 -11 -12 -Ok -30 08 50 
25 -05 00 -16 09 -07 -57 -Ok 06 05 -16 -17 -05 15 -04 -Ok k7 
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Table 3—Continued 

Vari
ables 1 2 3 4 5 6 7 8 9 10 11 12 13 l4 15 h2 

56 -12 07 00 21 -12 -16 -46 07 03 -03 -32 -10 00 13 06 47 
57 -32 08 03 51 05 01 -01 00 -02 -12 -07 -11 -05 -04 -24 48 
58 -39 -12 18 08 -36 -05 -03 06 -20 -22 06 01 02 15 14 49 
59 03 ^7 -21 13 -09 09 -04 -17 07 -16 00 -10 00 -05 01 39 
60 -18 50 03 05 08 -02 -01 09 03 -06 -01 02 00 -01 12 34 
61 -27 -02 08 ^3 13 -l4 00 -08 -03 -11 05 22 11 05 10 40 
62 -18 ^7 -10 05 -02 -10 -i4 01 -06 -06 13 -27 -01 17 01 44 
63 -18 17 15 20 14 -03 16 -14 07 -09 08 19 05 45 03 47 
64 -29 17 -17 01 -4o -15 02 05 -02 -02 -03 -05 01 05 -09 35 
65 -16 10 -02 -08 -31 -08 -17 -04 -10 -08 -06 18 22 17 05 32 
66 -55 00 03 20 -04 -03 -08 11 -10 10 19 01 -03 07 -10 45 
67 -3^ 36 01 04 19 -13 07 -26 12 08 -31 14 17 o4 -05 56 
68 -57 07 16 02 -03 -10 03 -17 11 13 -21 -03 -07 -02 -09 4 7 
69 -28 31 -20 09 01 00 -16 -18 06 00 -13 09 19 03 17 39 

ss 371 294 227 227 214 188 181 178 172 167 161 158 156 153 147 
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Table ̂  

Percentage of Variables in the Hyperplane 

Hyperplane Width 

+.05 

+.10 

+.15 

Female Data 

32;8 

58.3 

7^.3 

Male Data 

31 ;9 

57.0 

7k,6 

significance level. A more detailed description of the 

hyperplane count is given in Appendix E. 

Table 5 shows the match of factors as determined by 

the coefficient of congruence. For the sake of clarity, 

coefficients of less than +.35 have been omitted except in 

the case where the diagonal match did not reach this magni

tude. Only those coefficients with an absolute value of 

.50 or greater are considered to he significant matches. 

The matching of factors obtained by the s-index is shown in 

Table 6. For the latter statistic the twelve highest load

ings in each factor were compared with one another; four or 

more common salients were considered to be significant for 

matching purposes, and, again, values in the table are given 

only for those factor pairs which have three or more common 

salients. For ease of comparison, Tables 5 and 6 are 

similarly arranged. 

The alignment of factors based on the two factor 

matching indices is presented in Table 7 along with their 



Table 5 

Factor Matching by Congruence 

Factors 

Factors F1 F2 F3 F** F 5 F6 F7 F8 F9 F10 Fll F12 F13 Fl^ F15 

Ml .86 
M2 .8^ .52 
M6 .35 
M10 -.67 
M3 .66 
M7 A2 
M8 -.35 .**7 
Mil -.12 

-.57 -.35 -.57 
M9 -.66 
Ml 2 ,J*3 
M5 .39 .**0 -.J*2 
Ml** -.26 
Ml 3 -.37 .28 
Ml 5 .21 



Table 6 

Common Salients for Factor Mieitching 

Factors 

Factors F1 F2 F3 F*t F5 F6 F7 F8 F9 F10 Fll F12 F13 Flk F15 

ML 10 
M2 8U 
M6 3 3 
mo k 3 
M3 5 
M7 6 k 3 
M8 3 3 
ML1 3 
uk b 5 
M9 ^ ^ 
ML 2 3 5 
M5, 3 3 
ml4 ^ 3 
ML 3 3 3 
Ml 5 4 3 

•e-
U3 
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Table 7 

Factor Match Identification by ESFQ Factors 

Factor Match ESPQ Identification 

Fi-ML8-'13 D "excitability" 

F2-M2a>*) C "ego strength" 

I "sensitivity" 

F^-M10a»1) A "sociability" 

F5-M3a,b 0 "inadequacy" 

F6-M7^ F "surgency" 

F7-M8 N "shrewdness" 

F9-M^a»to H "withdrawn" 

F10-M9a,1> G "superego strength" 

F11-ML213 J "internal restraint 

F12-M5 E "assertiveness" 

F13-M15b Qk "tension" 

a Significant match "by coefficient of congruence. 
Ta 

Significant match toy s-index. 



identification in terms of existing ESPQ factors and the 

definitions associated with those factors. The identifica

tion of the factors was made by noting the content and 

previous ESPQ factor association of the variables that were 

loaded by the factors. This criterion also suggested the 

match of female factor 7 (F7) with male factor 8 (M8) and 

female factor 12 (F12) with male factor 5 (M5), neither of 

which was found to he significantly matched hy the indices 

used. The alignment of factors F6 and M7 was the only 

factor match that did not easily lend itself to ESPQ factor 

interpretation? previously identified factor F items were 

not loaded +.^0 or greater hy either factor F6 or M7 (al

though loadings between -.15 and -.30 on some of these items 

did occur). The content of the variables loaded by these 

factors, however, suggested self-confident and carefree 

attitudes usually ascribed to the child who scores high on 

factor F of the ESPQ. An inspection of the content of the 

variables in the three remaining factors in each group did 

not suggest an identification or interpretation of the 

factor. The reported matching and identification of factors 

thus supports the primary hypothesis that the identified 

factors in one sex group will be equal in number and be 

aligned with those in the other sex group. 

The hypothesis that factors C and D would show no 

differences in structure between sexes was confirmed. Of 

the factor matches listed in Table 7, four of these show 
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substantial differences in the amount of variance accounted 

for by each group for that factor; these represent ESPQ 

factors A, E, H, and I,. The suggested sex variance differ

ences for factors F, G, J, N, 0, and were not found. 

The male group data accounted for more variance in the match 

of factor E, but it also accounted for more variance in 

factor H, rejecting the hypothesis that there would be no 

sex differences on this factor. The female group data 

accounted for more variance in the match of factors A and I.. 

From Tables 5 and 6, it can be noted that factors 

C and D are the factors with the best alignment between the 

two groups, confirming that they are less affected by sex 

differences than the other factors in the ESPQ. By their 

rank in variance magnitude, they also represent the most 

important influences in the structure of personality. 

Similarly, the lack of factor alignment of E and N between 

the two groups suggests that they are most affected by sex 

differences; this is particularly true for factor E where 

the substantial difference in variance magnitude of the 

factor in each group has been pointed out and where there 

is only one common salient. Factor N is not as affected by 

sex differences as is E as evidenced by the former's sim

ilarity of variance magnitude rank, the relatively high 

coefficient of congruence (0.^7), and the presence of three 

common salients. Based on both measures of factor invariance 
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and on rank of factor variance, the factors most affected "by 

sex differences are A, E, H, and 2. 



DISCUSSION 

The results described in the above section confirm 

the findings of research on factor structure at this age 

level, iie., that there are twelve identifiable personality 

factors. The basic contribution of this study is the desig

nation of factors which are most and least affected by sex 

differences: factors C and D are less affected by sex 

differences than other factors, and factors A, E, H, and I. 

are those most affected. This designation is not without 

ambiguity, howeveri 

For example, the conclusion that factors C and D 

are less affected by sex differences than other factors 

could be strengthened by saying that there are no sex 

differences in either of these factors were it not for the 

fact that it is difficult to determine statistically or 

practically the part that error variance and other pertur

bations play in accounting for the lack of perfect align

ment of these factors in the two groups. This is especially 

true when an attempt is made to isolate the influence of an 

independent variable, such as sex, on the alignment of 

factors. To accomplish the latter it is necessary to pro

duce experimental control over as many variables as possible 

which might be hypothesized to affect the isolated variable. 

In the present analysis the age, test preparation, testing 

J+8 
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environment, and length of time in school were all the same 

for "both sexes. The only environmental influence which was 

not the same was that of the person administering the test, 

i.e., differences in age, sex, and personality of the test 

administrators can he assumed to differently affect the 

attitude and responses of different-sex subjects. 

At the other extreme, the lack of significant factor 

alignment for factors E and N could he construed to mean 

that these two factors are not the same for each sex and do 

not warrant alignment. This was the decision for the three 

factors in each group which were not aligned with each other 

and could not he identified and aligned hy content, as was 

the case for factors E and N. Again, it is difficult to 

assess whether the lack of alignment of these latter two 

factor matches is due to the hypothesized sex differences or 

incorrect or inadequate methodological decisions, particu

larly rotation. The decision not to include factor N in the 

list of factors structurally different between sexes was 

hased on the equality of ranked variance for that factor 

match and on the fact that the alignment almost reached the 

necessary significance levels; this decision, however, 

should he evaluated hy future research. 

The structural differences in personality between 

sexes can he discussed in general terms, hut the lack of 

multivariate and subsequent univariate research on sex 

differences makes it difficult to ejqplore these differences 
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to any great lengths. It is perhaps best to assume that no 

differences exist for most factors until more information is 

available. Factor C, for example, has been a stable and 

consistently appearing factor in ESPQ research. It has, in 

fact, been well-identified in personality structure research 

at all age levels studied and has been described as an 

emotional integration factor (Cattell, 1957)* It can also 

be assumed that the integration of emotional experiences is 

equally important for both the child and adult and that 

there would be no reason to suspect that the male or female 

child would have more difficulty than the other in this on

going task. 

It is not as clear, however, why there are no struc

tural differences between sexes on factor D. This factor 

has not been defined at the adult level in questionnaire 

research but has been quite stable in ESPQ and CPQ research. 

In describing the factor, mention is often made of the dis

tract ibility and accompanying motor restlessness of the sub

ject who scores high on this factor. That the factor would 

account for more variance of child data than adult data 

might be expected, but there would be less reason to suspect 

that there would be no sex differences. 

Factor £ represents the personality structure most 

affected by sex differences as evidenced by both inequality 

of variance rank and non-alignment of factors by the two 

invariance indices used. The difference was hypothesized 
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and based on the age and sex trends of factor E scores which 

show that males score higher than females, E scores increase 

with age, and the increase in scores by age is more marked 

in males. The sex difference on factor E is best attributed 

to societal influences which reinforce assertive attributes 

in the male child. The sex differences on factor I. are also 

most likely to be due to environmental or cultural pressures 

which stress the importance of sensitivity for the female. 

These environmental interpretations, however, must be tem

pered by research which shows, for factor E, marked heredi

tary determination (Nesselroade and Delhees, 1966). 

Research has shown, in addition, that there is not 

good alignment between factors E and X on the ESPQ and CPQ 

(Baker, 1966). In fact, factor E on the ESPQ aligned itself 

best with factor I. on the CPQ and vice versa. This may in

dicate that the factors are incorrectly labeled, but it was 

also noted that when the factors were allowed to correlate 

(in oblique rotation) they correlated 0.77 with each other. 

This further complicates interpretation. 

The information obtained by comparing variance mag

nitude between groups on these factors is also subject to 

question. Although the variance magnitude of a factor is 

often equated with its relative importance, variance magni

tude can be affected by variable selection and characteris

tics. For example, the three highest loadings in factor M5 

(E) are so constructed that female subjects answered more 
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uniformly and chose one response more often than the other, 

resulting in a factor of small variance for the female 

group. The male group comes much closer to giving an equal 

number of responses to each variable's alternative thus 

contributing to a factor of greater variance. The resulting 

difference in variance magnitude rank (F12-M5) is considered 

to be significant and suggests the importance of sex differ

ences for this factor. Similar differences in the response 

sets of each group for F3 explains the difference in vari

ance magnitude rank for factor I, although the response sets 

were not as different for I.. 

One explanation for these findings on factors E and 

X is that they are incorrectly labeled, i.e., factor E on 

the ESPQ should be labeled factor I. on the basis of its 

alignment with the CPQ which is in turn better aligned with 

the more stable factors in adult research. A switching of 

labels, however, would not resolve the structural differ

ences noted in this analysis. 

Rather than attempt to resolve or explain away these 

structural differences between factors E and I., more of an 

attempt to exploit them might be made. At this age, E and 

I could be considered sex factors of masculinity and feminin

ity respectively. Although masculinity and femininity are 

often seen as opposites on the same continuum (as on the 

MMPI), there is no reason why they cannot be independent 

concepts. Since factors E and I are well-defined as 
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dominance and sensitivity at the CPQ through adult levels, 

these empirical findings suggest that a structural change 

must he hypothesized at the 6-8 year old range in which the 

covariance of the items in the masculinity and femininity 

factors are altered so that the present definitions of 

factor E and I prevail. This could he accomplished or ex

plained in terms of factor convergence and divergence. A 

study of sex differences in the structure of E and I, at the 

8-12 year old range is needed to confirm these processes. 

It is speculated that there will remain to he differences in 

the magnitude of variance accounted for "by these factors for 

each sex, hut they will not he as great as they are in the 

present analysis. 

The remaining two factors which showed structural 

differences between sexes were A and H. Like E and J[, these 

two factors have certain parallels in research in that they 

are hoth sociability factors and they hoth appear as intro

version factors in second-order analyses. As sociability 

factors they are independent in that factor A describes 

sociability in terms of emotional contact and expression 

while factor H more reflects the physical interaction with 

people. Research indicates that factor A distinguishes be

tween children who respond favorably to teachers and school 

and those who do not. Although school experiences are im

portant for both sexes, the structural differences found in 

this analysis suggest that the female child places more 



importance on the emotional contact with teachers and peers, 

while the male child is more interested in school for the 

number of friends and new experiences it provides on a non-

affective level. 

In testing the significance of the number of factors 

extracted from the data, the Kaiser unity test would indi

cate the presence of 26 factors in the data of each group. 

In view of previous research findings, this would he too 

large a number. Cattell's observation that with more than 

50 variables the unity test overestimated the number of 

factors was supported by the data obtained in this study. 

The scree test, on the other hand, did produce a statistic 

which was compatible with theoretical and practical consid

erations, iiei, the finding of the scree test that there 

were fifteen factors in each group approximated or at least 

exceeded the twelve factors which were hypothesized to 

exist. These twelve factors, plus less stable or common 

error factors, make the estimate of the scree test accept

able. 

The decision in the present analysis to use orthogo

nal rotation to reproduce and align factors originally ob

tained by oblique rotation is not an easy decision to eval

uate. Part of the difficulty in aligning factors may be 

due to the limits of orthogonal rotation, but it can be 

pointed out that all twelve ESPQ factors were identified 

and all but one of these met the criteria of simple 
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structure for one or both groups. It is believed that an 

oblique rotation study is necessary to re-evaluate the find

ings of this study, but on the basis of the preceding con

siderations the results here reported are likely to be con

firmed by an analysis based on oblique rotation. In any 

case, the effectiveness of orthogonal analysis in this study 

serves to de-emphasize the distinction of utility often 

made between the two forms of rotation. 

The major task of this paper, that of matching 

factors between two sets of data, was attempted by using the 

coefficient of congruence and the s-index. Each of the 

factor matches found significant by the coefficient of con

gruence was confirmed by the s-index. The s-index, however, 

identified four additional significant matches and therefore 

can be considered less conservative than the coefficient of 

congruence. One reason for this is that the coefficient of 

congruence is greatly affected by an increase in the number 

of variables common to the two factor columns being eval

uated. Part of the problem also is that significance levels 

for the coefficient of congruence have not been determined. 

Coefficients of +.U-0 or greater have been considered signif
icant with a total of 37 common variables; it is also pos

sible that smaller coefficients may be considered "signifi

cant" under certain circumstances. 

The s-index has its greatest fault in that it ig

nores much of the data, like other non-parametric tests. The 



s-index considers only the common salients in matching two 

factors. A good factor match not only has common salients, 

hut the variables in their hyperplanes tend to he the same 

and the signs for the salients agree. In addition, if a 

variable is salient for two factors hut has a different 

sign, the match would he poorer than if the variable were 

salient in one factor and in the hyperplane of the other 

factor (provided all factor columns were reflected for 

positive manifold). 

In matching factors, Cattell has also suggested that 

the mean amount of variance accounted for by each factor be 

used to evaluate their alignment, i.e., he contends that 

the variance magnitude of a factor is one bit of evidence 

for the alignment of factors. Longitudinal research has 

shown this criterion must be relaxed, however, when differ

ent age samples are compared. The present research adds a 

further caution to the use of this alignment criterion in 

terms of the effects that sex differences and item charac

teristics play in altering a factor's rank in variance mag

nitude. 

In an earlier discussion of methodology, it was 

noted that factorial methods lack adequate tests of 

1 
John Wackwitz and John L. Horn at The University 

of Denver, together with Cattell, are preparing a revision 
of the s-index which provides a weighting scheme for eval
uating the departures from perfect match in a comparison of 
two factors (Cattell, personal communication). 
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significance; the relative "subjectivity." of the hypothesis-

testing methods reported in this paper must "be considered 

inevitable hut a major weakness and a deterrent to extended 

application of its findings. The test of a factor match, 

for example, whether it he hy the coefficient of congruence 

or the s-index, does note whether there is something more 

than just chance covariation between two factors, hut there 

is no guarantee that significance means that the two factors 

are indeed the "same" rather than cooperative, for example. 

For the moment, however, an attempt must he made to match 

factors with a large, well-sampled set of subjects and 

common variables, and it is with these latter assets that 

the present study justifies its conclusions. 

In considering the need for future research, it is 

important to consider replication of the study being re

ported as well as new areas of research. For the former 

consideration, changes in rotation, age of sample, and data 

media are foremost in an extension of the present research. 

In addition, however, it seems necessary to suggest that 

more attention be given to longitudinal study. Research 

aligning factors between questionnaires in almost all cases 

involved giving both questionnaires to the same aged sub

jects. What is needed is a re-testing of the same subjects 

as they grow older and reach adulthood. 

More attention should also be directed towards an 

evaluation of the test items used in questionnaire research. 
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Besides the issues of clarity and task understanding, it is 

necessary to "be careful not to create factors by construc

tion. If, for example, in the construction of a test item 

the subject is only allowed to choose between the responses 

of "he dominant" or "he submissive" rather than "he domi

nant" or "he shrewd," a dominant-submissive factor is likely 

to emerge. Test item characteristics can also affect factor 

variance magnitude (as shown by factor E in the present 

analysis). 

Once a factor is hypothesized to exist and is repli

cated, it is necessary to subject it to other research, 

univariate as well as multivariate. One basic type of 

research needed is a sorting of factors into those primarily 

influenced by environment and those influenced by heredity. 

Limited research in this area has been able to provide 

valuable information on the structure of personality, such 

as the fact that H is the factor most affected by hereditary 

influences, other than intelligence (Cattell, 1957; Cattell, 

Blewett, and Beloff, 1955; Nesselroade and Delhees, 1966). 

It is information of this type that might be considered 

more basic for a comprehensive theory of personality than 

a designation of structural differences based on sex. 

It is hoped that the present research will serve 

the specific purpose of interesting others in the theoreti

cal and methodological issues discussed. It is further 

hoped, however, that readers become more interested in the 



task that factor theory has set for itself. Factor theory 

has already made a substantial contribution to personality 

theory, and this contribution is best described by Hall and 

Lindzey (1957)' "One might contend that the content of 

factor theories may or may not make a fruitful contribution 

to future theories of personality but the style or mode of 

approach of these theorists will surely have an impact upon 

the way in which future theory will develop (p. *H7). w 



SUMMARY 

The purpose of the present study was to examine 

and compare the personality structure of female and male 

children by factor analyzing ESPQ data for each group and 

aligning the obtained factors by criteria determined by 

the coefficient of congruence and the s-index. 

A set of 68 variables was selected from the Aj form 

of the ESPQ and administered to 1200 first grade children 

in Arizona and Louisiana. After discarding defective proto

cols, the sample on which the analysis was made consisted of 

kkO females and U60 males. The data were divided by sex, 

age was added as a 69th variable, and the two sets of data 

were separately factor analyzed with fifteen factors ex

tracted from each set. The resulting principal axis factors 

were then rotated to simple structure by the varimax cri

terion. The variance magnitude for each factor was noted 

for use in later sex difference interpretations, and each 

factor was re-numbered to coincide with its variance magni

tude rank among the other factors. 

Coefficients of congruence and common salient counts 

were computed for all pairs of factors between the two 

groups, and on the basis of these two indices, ten factors 

in the female group were considered to be statistically 

aligned with ten factors in the male group. The 12 ESPQ 

60 
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factors were identified on the hasis of their content; the 

identification supported the alignment suggested "by the fac

tor matching indices and pointed to the alignment of the two 

sets of factors not significantly matched "by the indices. 

Differences in rank: of variance magnitude "between 

the matched factors showed structural differences between 

sexes for factors A, E, H, and I.j lack of alignment fcy the 

coefficient of congruence and s-index indicated that factor 

E was most affected "by sex differences and that it was a 

more important factor for males than females. Factor H 

was also found to he more important for males, while factors 

A and I, were more important for females. The results also 

showed that factors C and D are similar in importance for 

each sex and not affected "by sex differences. The results 

were evaluated for theoretical and methodological consid

erations, and suggestions were made for needed research. 



APPENDIX A 

VARIABLES USED IN ANALYSIS8, 

1. Age. 

2. (a) Are your dreams usually nice, or (B) do they scare 
you? (Factor G) 

3. Do you think: (A) only some people like you, or (B) 
everybody likes you? (Factor H) 

k. Would you rather go on a trip with! (A) your mother, 
or (B) your father? (Factor I) 

5. On the playground: (A) do you run most of the time, or 
(B) do you stand still a lot? (Factor I) 

6. When you have a new idea: (A) do you keep it to your
self, or (B) do you tell it? (Factor J) 

?. When your mother is angry: (A) do you feel happy any
way, or (B) do you feel like crying? (Factor N) 

8. If another child has your coat, do you: (A) take it 
away from him, or (B) tell the teacher? (Factor N) 

9. If you get upset or sad: (A) do you get happy again 
pretty soon, or (B) do you stay sad for a long time? 
(Factor 0) 

10. Would you rather: (A) look at a picture hook hy your
self, or (B) look at it with another hoy or girl? 
(Factor Q^) 

11. Do you like to: (A) tell other children what to do, or 
(B) do what other children want to do? (Factor G) 

12. (A) Do things sometimes seem too hard, or (B) do things 
never seem too hard? (Factor H) 

a The factor identification following variables 2-69 
represents the ESPQ factor with which the variable is aligned 
in the present form of the ESPQ (Form A^). 
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13. (A) Do you like to talk to your teacher, or (B) are you 
sometimes a little afraid to? (Factor H) 

14. Would you rather: (A) talk to a friend, or (B) look at 
comic hooks? (Factor I) 

15* When you see a strange dog, do you want to: (A) pet 
it, or (B) keep away from it? (Factor J) 

16. If somebody said something that was not right, would 
you: (A) tell him about it, or (B) not say anything? 
(Factor J) 

17. If you were up on a big rock: (A) would you be scared, 
or (B) would you just laugh? (Factor N) 

18. When you get hurt, do you: (A) cry, or (B) try to keep 
from crying? (Factor 0) 

19* Do people sometimes punish you when you haven't done 
anything wrong? (A) yes, or (B) no. (Factor 0) 

20. When your mother and father say it's time for bed: (A) 
do you like to go to bed, or (B) do you want to stay up 
longer? (Factor Q^) 

21. (A) Do you like to see other children cry, or (B) does 
it make you sad? (Factor A) 

22. Would you rather: (A) go to a party, or (B) stay home 
and play? (Factor A) 

23. (A) Do your friends sometimes say bad things about you, 
or (B) do they only say true things? (Factor D) 

2^. Would you rather: (A) color a book, or (B) climb a 
tree? (Factor E) 

25. If you were in a play, would you rather be: (A) a 
teacher, or (B) a hunter? (Factor E) 

26. Who usually has better ideas: (A) you, or (B) your 
friends? (Factor F) 

27. (A) Do you have to do things you don't want to do. or 
(B) do you always do what you want to? (Factor F) 
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28. Do you ever feel like running away from home? (A) yes, 
or (B) no. (Factor A) 

29. Does the teacher think you are: (A) noisy, or (B) 
quiet? (Factor C) 

30. Do you like to play games: (A) with just one or two 
children that you know, or (B) with a lot of children? 
(Factor C) 

31. When you are told to do something or put something 
away: (A) do you always do it right away, or (B) do 
you sometimes forget what you are supposed to do? 
(Factor D) 

32. Do you shiver when you hear a squeaky door or chalk 
scraping on the blackboard? (A) yes, or (B) no. 
(Factor D) 

33* (A) Can you touch a big bug, or (B) are you afraid to 
touch bugs? (Factor £) 

3k, Do you sometimes feel a little scared when you're up on 
a high place? (A) yes, or (B) no. (Factor F) 

35* Do children play: (A) the games that you want, or (B) 
the games that they want? (Factor F) 

36. If you had to make your bed: (A) would you listen to 
the radio first and then make it, or (B) would you make 
it right away? (Factor C) 

37* Can you do things: (A) better than most boys and girls, 
or (B) not as well as most boys and girls? (Factor C) 

38. Do people ever say you talk too much or call you a 
chatterbox? (A) yes, or (B) no. (Factor D) 

39. (A) Do you do very well in most things you try, or (B) 
do things often go wrong for you? (Factor D) 

UO. Would you rather have: (A) a friend who can read well, 
or (B) a friend who is good at ball games? (Factor £) 

ifl. (A) Does your mother let you do almost anything you 
want, or (B) are there lots of things she won't let you 
do? (Factor F) 
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i+2. Would you rather play with: (A) older children, or 
(B) younger children? (Factor H) 

1+3. Which would you rather "be: (A) a teacher, or (B) a 
doctor? (Factor A) 

kk. Are you as good-looking as the other children in your 
class? (A) yes, or (B) no. (Factor C) 

(A) Are you getting along pretty well, or (B) do you 
have a lot of problems? (Factor D) 

U6, Would you rather: (A) fly an airplane, or (B) "be a 
teacher? (Factor e) 

ky. Would you rather: (A) hunt for birds, or (B) draw 
pictures of "birds? (Factor e) 

b8. When you argue with people: (A) do you sometimes find 
out that you were wrong, or (B) are you nearly always 
right? (Factor F) 

U-9. Which do you like better: (A) easy arithmetic problems, 
or (B) hard arithmetic problems? (Factor G) 

50. (A) Are you always pretty lucky, or (B) do more bad 
things happen to you than to other children? (Factor H) 

51. Do other children: (A) do what you tell them, or (B) 
never do what you tell them? (Factor H) 

52. Would you rather: (A) play a noisy game where you pre
tend to be wild animals, or (B) listen to a story read 
by the teacher? (Factor i) 

53* (A) Are you always neat and tidy, or (B) are you some
times careless and messy? (Faotor J) 

5^. (A) Would you go up to talk to a new boy or girl in your 
class, or (B) are you a little afraid to talk to people 
you don't know? (Factor J) 

55. Do you like to tell stories to other people? (A) yes, 
or (B) no. (Factor n) 

56. Do you have: (A) just a few friends, or (B) a lot of 
friends? (Factor 0) 
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57. (A) Do people mostly keep their promises, or (B) do 
they mostly not? (Factor 0) 

58. (A) Are you always very careful how you move, or (B) 
do you sometimes rush around when you play and knock 
things over? (Factor Q^) 

59. When you get angry: (A) do you sometimes yell and 
stamp your feet, or (B) do you just try to forget about 
it? (Factor Q^) 

60. Do you like: (A) moving pictures of had men, or (B) 
happy moving pictures? (Factor G) 

61. Does your mother think you are: (A) good most of the 
time, or (B) hardly ever good? (Factor G) 

62. Do people ever say you're stuck-up? (A) yes, or (B) no. 
(Factor H) 

63. Would you rather: (A) climb a tree, or (B) look at a 
"book? (Factor I) 

6k, Would you rather look at: (A) comic strips that are 
funny, or (B) comic strips with a lot of fighting and 
shooting in them? (Factor I) 

65* Which do you like better: (A) cats, or (B) dogs? 
(Factor J) 

66. (A) Are grown-ups always happy to listen to you. or 
(B) do they get angry when you talk? (Factor N) 

67. Would you rather: (A) play a noisy game, or (B) look 
at a hook hy yourself? (Factor N) 

68. At school: (A) can you answer quickly, or (B) do others 
seem to answer before you? (Factor 0) 

69* If people wanted you to do something you did not want 
to do: (A) would you get angry, or (B) would you just 
go along? (Factor Q^) 
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APPENDIX C 

UNROTATED FACTOR MATRIX—FEMALE DATA 
(Decimals omitted) 

Factors 
Vari-
aisles 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1 -03 14 -07 -05 00 -11 -32 -11 08 -18 01 -10 12 -32 03 
2 07 -12 -21 -26 04 -02 28 03 05 27 -22 -30 -08 00 -26 
3 0** 22 30 21 -06 01 -14 13 -14 -05 -10 -22 03 13 37 
4 16 -06 -06 -23 -10 -03 31 -05 02 -29 -12 11 02 17 -09 
5 10 -10 -01 50 04 23 -14 -04 -15 10 02 02 -09 00 -09 
6 12 -05 -27 -31 -37 06 07 -15 10 -14 18 -06 -08 -07 -01 
7 o4 -24 -16 43 -16 08 05 -04 _l4 10 13 -17 -16 -01 -02 
8 20 04 -05 -34 -30 -20 -03 00 -05 10 04 -05 02 00 -04 
9 -04 -40 -06 42 -02 20 20 04 -03 16 15 -01 09 03 -10 
10 32 10 03 -24 -26 23 07 -09 -31 -17 02 -21 -05 00 03 
11 27 13 -12 -07 24 42 00 -09 -21 -04 -18 15 05 -21 -20 
12 18 02 40 01 -08 -08 20 -14 -05 09 -10 03 07 -10 26 
13 10 -34 -05 10 19 30 01 -02 -10 -11 03 11 -09 -21 -26 
14 11 -19 15 00 00 -38 13 -14 -05 26 02 -05 -05 -22 -13 
15 24 06 01 -08 26 -07 01 13 -03 -22 23 02 -20 -44 09 
16 22 -07 10 10 16 -32 00 -10 -03 18 -36 07 19 -05 -21 
17 12 15 18 -34 12 24 06 11 14 26 31 23 -15 -01 -10 
18 26 12 29 -11 18 -08 -31 -15 03 29 -15 13 10 -10 -04 
19 21 25 10 -11 11 04 33 12 -09 -16 -06 04 05 06 08 
20 01 -35 -05 -07 -24 -23 00 -06 02 18 -07 29 -21 18 -04 
21 33 17 -29 03 22 10 -01 -23 -03 10 -07 -24 13 01 20 
22 06 -14 34 -07 11 -20 07 15 -17 -10 13 -17 02 11 -12 
23 27 12 27 03 00 -14 09 12 -36 -02 00 05 21 -09 -01 
24 00 -27 22 00 21 17 35 -21 02 06 04 14 -08 -05 12 
25 03 -36 37 02 -18 04 -15 -15 -11 -16 06 00 -01 00 -20 



26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
4l 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 

APPENDIX C—Continued 

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

33 _2i -12 -10 -01 08 11 -15 -21 00 -17 11 19 12 13 
24 06 4l 04 -05 -07 -13 10 -21 -03 10 03 07 -18 -13 
30 23 03 -13 00 -03 13 14 -05 09 -13 05 00 -23 09 
16 31 21 09 09 -09 09 -15 00 -01 12 -07 -32 34 04 
30 14 06 -12 -20 36 -21 19 03 16 -04 -06 -07 -01 -05 
20 -35 01 -11 -16 -02 -06 -27 11 09 -09 -11 -35 -17 01 
31 14 20 -13 -13 09 -20 20 -16 01 03 -10 -02 11 -23 
21 -01 -25 -07 09 -39 02 -02 -28 13 05 -03 -32 00 02 
22 20 39 -09 -02 16 -11 09 11 16 01 10 -22 20 03 
36 -19 -11 -06 19 09 -16 -18 -08 20 19 -10 00 16 -15 
40 18 -05 12 12 -08 00 -31 12 -24 -05 02 -l4 07 -07 
36 -22 -15 -34 07 18 -08 03 -16 06 -02 -14 09 07 08 
33 29 15 00 14 -13 03 -23 01 -11 40 01 -08 12 -03 
34 -36 -02 -02 09 -10 -09 01 00 05 22 13 09 H 19 
18 -15 22 -02 25 00 13 -02 06 -15 14 -37 -04 -08 -10 
35 -21 -28 -06 10 03 -07 10 -04 09 03 18 05 28 18 
40 -01 00 01 -30 -12 01 02 -10 04 -07 01 -11 -12 18 
03 -19 13 02 -37 09 25 -11 12 04 15 -07 26 -13 03 
19 -28 -05 00 -02 00 -21 02 -l4 11 05 01 10 -01 06 
22 -38 -05 -05 02 -04 07 08 08 17 14 02 17 -12 08 
31 18 -20 26 00 -05 -01 32 09 05 -08 -08 -22 -09 00 
29 27 -29 04 -04 -12 03 23 -08 13 -03 17 00 -01 -04 
30 14 17 12 -01 00 18 21 33 16 07 -16 02 -03 10 
15 -08 20 01 -03 05 -07 -03 31 -03 -35 -07 -04 -11 01 
28-44-04 11 -05 -05 -10 -04 -17 -25 -05 -02 01 08 01 
37 -18 -10 -04 25 00 -07 27 17 -08 -22 -26 -04 10 -11 
35 27 -10 11 -10 08 07 18 -14 -10 -06 30 -18 -11 11 
17 -4l 01 -17 -06 06 -13 01 15 -09 17 13 00 -03 12 
29 -35 -04 08 08 -21 -12 -07 -14 -24 -08 08 -02 04 00 
29 -29 02 00 23 -05 16 20 17 -24 -07 12 -06 03 -11 
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APPENDIX D 

UNROTATED FACTOR MATRIX—MALE DATA 
(Decimals omitted) 

Factors 
Pan
icles 1 2 3 k 5 6 7 8 9 10 11 12 13 lk 15 

1 05 Ok 00 22 -02 21 -02 01 07 -08 25 -31 08 08 -33 
2 -09 -25 -19 20 04 28 19 -17 01 01 05 05 00 -02 2k 
3 -07 12 13 -53 -10 03 17 -18 16 18 04 -09 00 -02 -17 
k -11 Ik -15 -02 -lk 38 13 06 -l4 10 -06 05 15 07 00 
5 -17 -2k 21 -19 21 02 -33 08 26 00 -07 09 -12 11 -01 
6 -18 01 -03 -03 20 2k -18 -27 -35 -09 -15 -15 18 -08 07 
7 -13 -26 18 00 39 17 -Ok 01 35 05 13 -02 00 -02 -17 
8 -16 Ok 23 -02 00 ko lk -03 -29 -01 -lk 01 -06 -09 -20 
9 -2k -38 10 -20 23 17 00 -04 10 05 00 05 18 02 01 
10 —12 Ok 13 -26 -21 13 -11 -ko -18 02 17 03 -3k -25 00 
11 -15 17 06 10 -22 39 -21 -02 10 11 05 19 -08 18 26 
12 -15 31 00 -lk 25 02 05 11 -17 07 37 -10 Ok 08 09 
13 -22 -23 00 -13 05 28 02 18 23 -09 -16 19 11 -07 22 
14 -19 05 00 -05 23 15 10 k7 -10 11 30 03 21 lk -07 
15 -18 -18 20 lk -17 07 11 00 20 ok 11 14 00 -08 18 
16 -19 07 -01 -01 31 -10 19 08 -11 20 14 08 -32 Ok 17 
17 -17 k2 -2k 13 -19 20 -01 15 00 -08 06 17 14 -05 -06 
18 -11 ?6 -01 18 06 03 09 16 -02 22 -01 05 -17 -06 10 
19 -11 k3 03 12 12 18 02 06 -20 -22 -03 06 -08 -13 -18 
20 -22 -12 -27 21 19 02 10 06 -08 11 -02 17 -25 11 -08 
21 -19 07 3k 05 -03 26 -21 -02 18 06 28 -09 -13 00 10 
22 -31 02 -19 08 -04 -Ok 00 11 17 -3k 00 25 11 -31 -11 
23 -23 29 01 -lk -06 -07 -01 -12 29 -07 31 29 06 -21 -11 
2k -12 33 -3k -09 14 21 -06 -02 07 -09 -09 -30 -19 -01 -13 
25 -lk 3k -33 02 -07 -03 -22 -02 00 22 16 20 15 06 -09 



APPENDIX D—Continued 

Vari
ables 1 2 3 k 5 6 7 8 9 10 11 12 13 l't 15 

26 -31 -05 05 17 -09 28 -19 -01 11 -22 00 -15 -27 -01 02 
27 -25 15 -05 -05 10 -09 08 -12 02 -22 18 28 -12 00 -21 
28 -09 33 27 06 18 -15 00 -05 19 04 00 -11 19 22 11 
29 -11 So 25 -05 23 01 18 -05 -15 -03 -21 03 11 07 -08 
30 -25 19 15 -20 -23 20 32 04 21 12 -13 -12 -02 -02 -06 
31 -29 -23 -18 -13 37 08 06 -13 -14 16 -01 01 -02 00 -14 
32 -26 28 -02 20 03 -06 -16 -10 00 12 -19 10 -15 10 05 
33 -26 -26 27 18 21 12 18 -04 05 07 -15 03 08 -12 00 
34 _i9 39 -io -02 04 08 -10 18 12 16 -08 10 -16 07 -15 
35 -43 _i2 -03 13 -03 06 01 -38 00 12 -18 -04 -02 16 -12 
36 -31 26 24 00 18 05 05 -06 07 -16 11 -22 -03 -09 19 
37 -% -15 00 05 -07 01 -12 -03 08 25 00 -10 00 -22 09 
38 -26 35 05 00 19 -17 00 -14 14 -04 -15 -06 10 -12 12 
39 -51 -19 -19 -03 -16 06 03 26 02 -01 00 -09 -04 -05 03 
40 -23 19 -32 00 14 04 00 12 06 -20 00 -15 -01 00 24 
1*1 -37 -08 06 29 -01 -06 3k 06 00 11 20 -21 00 -20 02 
42 -27 -08 28 -17 00 00 12 05 -02 18 01 00 13 -02 -l4 
43 -17 22 -23 08 11 08 -23 -20 -09 26 06 23 07 -10 07 
U4 -4l -l4 04 07 -11 09 -02 08 03 -10 -Ok -09 01 01 -12 
45 -42 -19 -12 -13 -11 00 15 11 -16 04 -09 02 -14 00 11 
46 -24 -20 34 -24 -03 -04 -06 23 -12 -26 -07 03 -21 16 00 
47 -27 -14 34 -14 -14 -10 11 22 -26 00 06 21 -18 -04 04 
48 -26 32 -07 -18 06 06 13 -02 08 -21 -21 10 00 21 13 
49 -26 01 00 -17 -14 01 00 -06 -03 -19 16 -09 03 43 28 
50 -46 -19 -10 03 -08 -18 -13 11 -05 -03 01 00 -10 -16 -16 
51 -49 -11 -02 26 -19 -07 14 -20 -05 -03 24 -03 01 25 -03 
52 -24 13 45 21 00 -14 -17 06 04 -10 -17 05 -02 -05 -11 
53 -39 -24 -26 -15 15 -19 -18 -05 -08 -10 18 -13 -11 06 -02 
54 -36 -25 08 14 27 -04 -05 -13 -08 -15 07 15-02 13 -01 
55 -42 00 -14 02 -08 -01 30 -14 22 -09 -15 04 04 09 -15 
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APPENDIX E 

HYPERPLANE COUNT FOR EACH FACTOR 

Number of Variables in the +.10 Hyperplane 

Female Data Male Data 

37a 26 

35 33 

ko* 39a 

36 *0* 

39a 

3 6 38a 

39a 

it8to J+ob 

^5b 38a 

^5b 

kl* 1*0* 
k31° 
**oa U6* 

36 

a Significant at the .05 probability level, 

"k Significant at the .01 probability level. 

71* 
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