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

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

Brigham Young University 

ABSTRACT 

175 Ss were administered a 23 item semantic differential which was used to 
rate large city, small town, forest, desert, and beach. The ratings of each environ
ment were factor analyzed. The factors obtained were compared across 
environments to determine common dimensions used to rate the environments. 
Four common dimensions were obtained: evaluative, spiritual, activity, and 
aesthetic appeal. The factor loadings of the rating scales were then analyzed to 
determine ideosyncratic applications of the dimensions to particular environ
ments. 

INTRODUCTION 

Man's reactions to his environment are guided by his perceptions of it. 
Although there has been a considerable amount of research on man's percep
tual processes, little has been done to investigate how he perceives his environ
ment. In a cross-cultural study, Canter and Thome (1972) compared the 
perceptions of first-year students of the undergraduate schools of architecture 
at the University of Strathclyde, Glasgow, Scotland, with a similar group of 
students at the University of Sydney, Australia. Using a semantic differential 
(Osgood, Suci, & Tannenbaum, 1957), ratings were obtained of sixteen colored 
slides of house types from Scotland, Australia, Italy, United States, and 
England. Familiarity with house types did not produce preferences for those 
types. The procedure did produce significantly different responsts between 
the two groups for nine of the illustrations. Lowenthal and Riel (1972) also used 
the semantic differential to obtain descriptions of four urban settings by a variety 
of gwups of people from the four urban environments. Out of 300 paired re
lationships, created by finding all correlations among the 25 ratings scales, only 
59 were strongly correlated among all groups of observers in each of the four 
cities. Three interconnected networks of association were found which were 
common to ratings of all cities. These networks were obtained through cluster 
analysis rather than factor analysis. The first cluster was beautiful, ordered 
fresh, smooth, rich, vivid, pleasant, clean, likeable, and light. The second 
cluster was new, fresh, ordered, and rich. The third cluster was quiet, fresh, 
ordered, and clean. There was some overlap among the three clusters. Calvin, 
Dearinger, and Curtin (1972) factor analyzed semantic differential ratings of 
15 scenes on 20 scales by 139 subjects. Two factors were obtained: "natural 
scenic beauty" and "natural force." Natural scenic beauty consisted of the 
scales colorful, beautiful, natural, and primitive. Natural force consisted of 
turbulent, loud, rugged, and complex. They concluded that variations in land
scapes might be reduced to two or three dimensions such as those they found, 
but additional studies using different scenes, subjects, and scales were necessary 
before it could be determined what those dimensions are. 

The purpose of the present study is to determine the factors or dimensions 
used to rate five environments. This procedure will disclose whether the 
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dimensions found by Calvin et al. (1972) emerge using a different set of subjects, 
scales, and environments or whether a new set of dimensions is produced. It 
will also permit a comparison to be made of the dimensions utilized to perceive 
each of the five distinct environments. Since this is an exploratory study 
designed to find dimensions, no hypotheses will be made. 

Orthogonal factors will be extracted for the following reasons: (a) Since 
Calvin et al. (1972) used orthogonal factors, a comparison between the dimen
sions found in this study and those found in their investigation requires 
orthogonal factors. (b) A principal purpose of the present study is to determine 
the comparability of factors used by people to perceive distinct environments. 
The factor matching across environments is facilitated if all sets of factors are 
orthogonal. (c) Finally, the theoretical choice between oblique and orthogonal 
factors is somewhat arbitrary. The investigator prefers the ease of inter
pretation generated by the independent "points of view" represented by 
orthogonal factors as a trade off against the possibly superior "goodness of fit" 
to the data which may be produced by oblique factors. 

METHOD 

SUBJECTS 

Ss were 175 students at Brigham Young University who volunteered to 
participate in the experiment. Volunteers were obtained who varied in terms of 
size of home town. 

MEASURING INSTRUMENTS 

A 23 item semantic differential which was called the Environment Rating 
Scale was used to rate the following five environments: Large City (L), Small 
Town (S), Forest (F), Desert (D), and Beach (B). The environments were selected 
on an ad hoc basis as representing five rather distinct conceptual environ
ments. The 23 bipolar adjectives were as follows: rational-irrational, sacred-

, profane, immoral-moral, awful-nice, worthless-valuable, unimportant
im portan t, honest-dishonest, wholesome-unwholesome, natural-artificial, 
beautiful-ugly, motionless-moving, smooth-rough, noisy-quiet, dirty-clean, 
like-dislike, inadequate-adequate, suitable-unsuitable, acceptable-unacceptable, 
unpleasant-pleasant, uncomfortable-comfortable, bad-good, uninteresting
interesting, and depressing-stimulating. These scales were selected from those 
used by Canter and Thorne (1972) and Lowenthal and Riel (1972). The more 
favorable adjective was randomly assigned to either the right or left side to 
mitigate against the effects of a response bias. The bipolar adjectives were 
separated by a seven point scale. The least favorable adjective was scored 
"1" going up ·the most favorable adjective which was scored "7." The name of 
each environment appeared at the top of a page with the rating scales under
neath. 

PROCEDURE 

Ss were administered the Environment Rating Scale in small groups. 
The order of the five environments was randomly assigned to each S. 
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DATA ANALYSIS 

The data consisted of 23 ratings of each of the five environments by each 
of the 175 subjects. A principal components factor analysis (Harman, 1967) with 
a varimax rotation (Kaiser, 1958) was completed on the ratings for each of the 
five environments. This yielded a set of factors for each environment. 

RESULTS 

The factor analysis yielded four factors for Forest, Beach, and Small 
Town, and three factors for Desert and Large City. The factor pattern matrix 
containing the factor loadings of the 23 scales on each of the factors for each 
of the five environments is presented in Table 1. Arbitrarily, only loadings 
larger than .42 were considered significant and are reported. By presenting the 
loadings for all the environments on each factor together, the comparison of 
factors across environments was simplified. Omission of loadings lower than 
.42 also produced greater clarity. 

The results of the factor analysis will be examined in terms of (a) matching 
factors that are common across the environments, (b) interpreting and labeling 
the factors that are identified, (c) analyzing differences in the pattern of factor 
loadings that exist from one environment to another. 

MATCHING FACTORS THAT ARE 
COMMON ACROSS ENVIRONMENTS 

Table 1 shows that there were slight differences in the scales that were 
included in each of the four factors from one environment to another. In other 
words, each environment produced a slightly different clustering of scales used 
by the Ss to describe it. However, there were "core" scales for each factor that 
were common across all of the environments. These core scales are grouped 
together in Table 1 for ease of interpretation. A core adjective was defined as 
one which was included in a factor for at least three of the five environments. 
Twenty of the 23 scales met that criterion. Of these, five were only shared by 
three environments; seven were only shared by four environments; and eight 
were shared by all five environments. A comparison of the factor loadings of the 
core scales across environments showed that the size of the loadings were 
fairly consistent. Table 2 gives intercorrelations among the similar factors 
obtained for each of the environments. In this factor matching procedure, 
correlations were found using all the factor loadings including those lower than 
.42. From the table it is apparent that there was good factor matching across the 
five environments. Thus, the pattern off actor loadings for the core scales on each 
factor tended to be highly similar for each of the five environments. 

INTERPRETING AND LABELING THE FACTORS 

Each of the four factors were named in terms of the core bipolar adjectives 
they shared. Factor I was an "evaluative" factor. The loading of good-bad on 
the factor was a "marker" which helped to identify it. Taken together the 
adjectives nice, good, clean, pleasant, adequate, stimulating, interesting, 
comfortable, valuable, and important established a pattern of how "good" the 
environment was. Factor II was a "spiritual" factor. The adjectives moral, 
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Table 1 

Factor Loadings of the Rating Scales on Four Factors for 

each of the Five Types of ::nvironments 

--- --
Factors 

II III 

Rating Scales F B s D L F B s D L F B s D L 

Nice - Awful 87 74 65 79 70 

Good - Bad 83 71 67 77 71 

Clean - Dirty 73 45 52 42 52 48 

Pleasant - Unpleasant 87 79 70 88 84 

Adequate - Inadequate 59 56 68 65 50 58 

Stimulating - Depressing 81 84 84 49 42 79 

Interesting - uninteresting 86 76 85 67 71 

Comfortable - Uncomfortable 70 76 67 75 77 

Valuable - Worthless 85 8 0 70 73 48 48 50 

Important - Unimportant 87 80 50 69 42 42 71 

Moral - Immoral 62 77 61 74 62 

Honest - Dishonest 69 65 80 78 

Sacred - Profane 69 72 73 72 70 

Wholesome - Unwholesome 45 53 45 56 67 63 

Rational - Irrational 52 63 49 42 

Quiet - Noisy 66 79 -72 -62 -64 

Moving - Motionless 63 42 70 66 70 

Natural - Artificial 46 44 49 -42 

Beautiful - Ugly 70 70 

Like - Dislike 81 81 49 46 

Suitable - Unsuitable 75 80 80 

Acceptable - -Cnacceptable 78 82 78 45 

Smooth - Rough 59 59 -81 -49 

Note. Decimals have been omitted. All entries are to t-No decimal places. Factor 

lo:idings smaller than . 42 have been omitted. A Factor n· ·Nas not f'our.d for Desert or 

Large City. 
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honest, sacred, and wholesome all connote a religious or spiritual dimension. 
The inclusion of rational-irrational in that set is difficult to understand. It may 
have resulted from a view that irrational is not spiritual, rather than from the 
belief that rational is spiritual. Factor III was an "activity" factor. Both 
moving-motionless and quiet-noisy have strong connotations of activity. The 
fact that only two scales loaded on the factor probably resulted from a failure 
to include more activity scales in the measuring instrument. The only other 
possible candidate for inclusion in that factor from the other scales was 
smooth-rough, and it was included in the factor for two of the environments. 
Factor IV was "aesthetic appeal." The core scales were natural-artificial, 
beautiful-ugly, and like-dislike. 

Tabl e 2 

Corre l ations Among Factors Th at a r e Simil ar Ac ross E nvironments 

a nd Perce nt age of Variance Ac cou nted for by Each Factor 

E n vironments 

Small Lar ge Percentage of Variance 

FGctors E nvi r onment s Beach T own Des e rt City Accounted For 

F orest . 85 . 71 . 50 . 10 33 

R each . G5 . 7 4 . 23 28 

I Sm all T own . 42 . 44 18 

neser t . 71 37 

Large Ci ty 30 M == 29.2 

F ores t . 4 8 . 56 . 53 . 79 10 

Beac h . GU . 80 . 65 12 

IT Small T ow n . 7 3 . 43 8 

])c ser t . 52 16 

Largp C' ity 17 M :: 12 . 6 

Furc• s t • 4 '1 • !'iii . 4 2 • 1G 10 

H c ;-i c h .45 - '> . ' " . 48 6 

nr Sm all Tow n . 62 . 73 14 

l lt ·-· Pr t . 74 7 

T .:1T"g1• < ' it _v 11 ]\] ·· H.G 

I ·rq ·p st 11 " • ,1 1 . !>:{ !) 

T \' I ~r •;1r· h . 7 :l 10 ll 

~!' · :111 T1, .•: 11 17 i\ l 1-1 . 7 
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Table 2 gives the percent of variance accounted for by each of the factors 
that emerged for each of the environments. Altogether, the factors accounted 
for a mean of 60.2 percent of the variance. For Desert and Large City, three 
instead of four factors accounted for approximately that much variance. 
Whereas, Ss used four dimensions to perceive Forest, Beach, and Small Town, 
only three were required for Desert and Large City. Desert and Large City were 
not viewed with the same complexity as the other environments. 

The factors varied in terms of the degree that they came into play as Ss 
responded to an environment. Evaluation was the most important factor in 
rating all of the environments. Spirituality was second; Activity was third; 
and Aesthetic Appeal was fourth. Actually, Aesthetic Appeal accounted for 
second the most variance, but it did not apply to Desert and Large City. 
Evaluation was more important as a response variable for Forest, Beach, 
Desert, and Large City than it was for Small Town. Small Town tended to be 
appraised more than the other environments in terms of activity and less so in 
terms of utilization of the dimensions. Both were reacted to more than the 
others in terms of Spirituality. Neither appeared to be appraised in terms of 
Aesthetic Appeal. 

Suitable, acceptable, and smooth did not load primarily on any of the four 
factors. Suitable and acceptable had similar patterns of loadings. Smooth had 
a pattern distinct from the others. These adjectives do not form additional 
factors. They are part of one or two of the basic four factors. However, the 
factor that they loaded on depended upon the environment being rated. 

ANALYZING DIFFERENCES IN THE PATTERN OF 
FACTOR WADINGS ACROSS ENVIRONMENTS 

An examination of variations in the factors on which rating scales loaded 
from one environment to another provides an understanding of differences in the 
manner in which environments were rated or perceived; whereas, the forgoing 
analysis provided an understanding of what the ratings of the environments 
had in common. The following analysis considers three types of variations of 
factor loadings for a given factor from one environment to another: (a) displaced 
loadings, (b) shared loadings, and (c) missing loadings. For displaced loadings, 
a rating scale has a loading larger than .42 on a factor other than what is 
usual for the majority of environments. For shared loadings, instead of a 
rating scale loading primarily on the one factor that is usual for the majority 
of environments, it loads higher than .42 on that factor and on an additional 
factor as well. For missing loadings, a rating scale does not load higher than 
.42 on the factor that is usual for the majority of environments or on any of the 
other three factors either. These variations will be discussed in the order in 
which they were described. 

In terms of displacements for Factor I, adequate, stimulating, and 
interesting loaded on "activity" for Small Town rather than on "evaluative." In 
other words, for ratings of Small Town, adequacy, stimulating, and interesting 
were associated with the scale moving on the activity factor. These three rating 
scales were not used to rate the "goodness" of the Small Town but rather they 
went with its activity level. Similarly, the importance of a Large City was 
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clustered with the activity factor. Ss did not rate a Large City important in 
terms of its "goodness," but in terms of its activity. 

There were four displacements involving three environments for Factor II. 
First, the morality of Forest went with its "goodness"ratherthanits spirituality. 
-It is not understood what this particular displacement means. Second, a part 
of the aesthetic appeal of a Small Town was its honesty and wholesomeness. 
These two scales did not load on the spirituality dimension for Small Town as 
they did for the other environments. Finally, for Beach rational went with 
aesthetic appeal rather than spirituality. An explanation of this result may be 
that in rating the Beach, Ss keyed on the irrationality side of the bipolar scale 
and concluded that an irrational beach may be dangerous and thus not 
appealing. 

For Factor III there were three displacements. For both Forest and 
Small Town quiet was a part of the rating of how "good" they were rather than 
their activity. In other words, part of what makes a Small Town and a Forest 
good is the fact that they are quiet. Also, for Beach motion wasapartofthegood
bad rating rather than the activity rating. A Beach is good to the extent that it 
has a lot of motion. 

There was a major displacement for Factor IV. Both Desert and Large 
City did not have a separate factor for aesthetic appeal. Apparently, these 
environments were not appraised in these terms. How much they were liked or 
described as beautiful went with how "good" they were rated. And for the 
Large City, natural went with how good it was rated. Since Large Cities are all 
artificial, discriminations on the scale, natural-artificial, were not meaningful. 

Suitable and acceptable were used almost as synonyms. They did not 
align themselves with any one of the four factors. What factor made an environ
ment suitable or acceptable depended upon the environment being rated. Thus, 
in a sense, all of their loadings were displacements. Both Desert and Large 
City were suitable or acceptable in terms of how highly they were evaluated. 
What made a Beach and Small Town suitable or acceptable was their aesthetic 
value. And a Forest was suitable or acceptable according to its activity. 

For both Large City and Forest smooth-rough was associated with the 
spiritual factor. For both Beach and Desert smooth-rough loaded negatively 
on the activity dimension. A likely explanation is that the connotation of the 
adjective changed with the environment being rated. Using it to rate a Large 
City, Ss probably focused on the "rough" end of the continuum. And a rough 
city is probably seen as one which is unsafe and has undesirable elements. 
Applied to the Beach and Desert environments, Ss probably used the scale in 
terms of the textural connotations of "smooth." For example, Beaches that 
are moving are not smooth, and deserts which are motionless are also smooth. 
The connotation of the smooth-rough scale when applied to Forest is not 
understood. 

Having examined factor loading displacements, an analysis will be made 
of shared factor loadings. Clean-dirty was part of the evaluative factor for all 
of the environments. It was also applied to the spirituality of a Large City and 
to the aesthetic appeal of a Small Town. A Large City may be viewed as dirty in 
the morally unclean sense. And part of the aesthetic appeal of a Small Town 
was its cleanliness. Both a Beach and a Small Town had as part of their 
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aesthetic appeal their pleasantness. People like those environments in part 
because they are pleasant. The adequacy of a Forest was viewed in terms of its 
activity as well as its evaluation. The Large City was stimulating in terms of 
spirituality as well as evaluation. And it was interesting in terms of activity 
as well as evaluation. The value of a Desert was its spirituality as well as its 
evaluation. Ss perceive the Desert as having spiritual values. Contrastingly, for 
a Large City, value was tied to activity as well as evaluation. Cities are 
valuable according to their degree of activity. Shared loadings also show that 
the importance of both the Small City and the Desert were related to their 
spirituality as well as their evaluation. 

Shared factor loadings for the spirituality factor involved only the whole
some-unwholesome rating scale. For both Desert and Large City wholesome 
related not only to their spirituality, but also to evaluation. In other words, part 
of what makes both the Desert and Large Ctiy good is their degree of whole
someness. However, for Beach wholesome related to aesthetic appeal as well 
as to spirituality. A Beach that is not wholesome is not as appealing. There were 
no shared loadings for the activity factor. 

Natural-artificial was not associated with aesthetic appeal for Desert and 
Large City. For Desert, natural had connotations of both spirituality and 
inactivity. It is natural for Desert to be a spiritual and an inactive place. For the 
Large City natural related to both evaluation and spirituality. An "artificial" 
city was viewed as bad and lacking spirituality. Finally, liking of both Forest 
and Small Town was associated with their degree of activity as well as their 
aesthetic appeal. 

Missing factor loadings refer to the absence of a factor loading above .42 
for a rating scale on any of the factors. There were only two such occurrences. 
Most environments were viewed as interesting in terms of the evaluative 
dimension. For Beach interesting was not associated with any of the factors. 
Apparently, a Beach is judged interesting in terms of a factor other than one 
of the four extracted. Also, for Small Town, smooth-rough was not associated 
with any of the four factors generated. 

It may be concluded that there are four basic dimensions which are 
utilized in the perception of the five environments. The dimensions have a 
great deal in common as compared across environments. Not surprisingly, 
there are characteristics of the dimensions that are ideosyncratic to the environ
ments perceived. An examination of the variations in the factors across environ
ments has shown that those ideosyncratic char~cteristics are meaningful. 

DISCUSSION 

The factor analytic results will first be discussed in terms of the factors 
obtained by Calvin et al. (1972). In this study it was found that four basic dimen
sions were used to rate the environments. These dimensions were "evaluative," 
"spiritual," "activity," and "aesthetic appeal." Calvin et al. (1972) found only 
two factors: "natural scenic beauty" and "natural force." The first contained 
high loadings by natural, beautiful, colorful, and primitive. This factor is highly 
similar to the "aesthetic appeal" factor which had high loadings by natural, 
beautiful, and like. This was the most prominant factor in Calvin's study, 
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accounting for 62% of the variance. In the present study it was the second most 
prominent factor in describing Beach and Small Town, fourth most important 
in describing Forest, and not important at all in describing either Desert or 
Large City. Turbulent, loud, rugged, and complex were adjectives loading on 
the Calvin et al. "natural force" factor. This factor is similar to the "activity" 
factor which included moving and noisy. It also contains rugged from the Osgood 
et al. (1957) potency factor. Whereas, this was Calvin's second most imp'ortant 
factor accounting for 24% of the variance, it was the fourth most important 
factor in the present study (mean= 9.6% of variance). 

Calvin et al. (1972) failed to extract the "evaluative" and "spiritual" 
factors - the first and third most important factors in the present study. This 
may be accounted for by the fact that they did not include the bipolar adjective 
scales which had high loadings on these two factors. In factor analytic studies 
the factors obtained depend upon the variables included. In this study the factors 
obtained were dependent upon both the adjectives included and the environments 
rated. Calvin et al. (1972) did not include as broad a sample of bipolar adjectives 
as the present study and, thus, failed to extract two rather important dimensions 
used to respond to environments. Furthermore, all of their environments were 
examples of forested areas. ' 

The usual order of importance of the factors for the environments was as 
follows: evaluative, aesthetic appeal, spirituality, and activity. In other words, 
the most prominent reaction was in terms of how good the environment was. 
Judging from the adjectives on the evaluative factor, "goodness" may be 
interpreted in terms of how hospitable the environment is. The second con
sideration was in terms of aesthetics. The attractiveness of the environment 
in terms of its naturalness and beauty were considered. Third, a reaction was 
made in terms of "moral goodness." Key considerations were the honesty and 
wholesomeness of the environment. Finally, and least important, was degree 
of activity. There were three exceptions to this order of prominance by the factors, 
indicating that the relative importance of the factors aried somewhat depending 
upon the type of environment being rated. The first exception was the rating of 
Small Town. Activity and spirituality were inverted in order of importance. 
Not surprisingly, activity becomes a more salient dimension for assessing Small 
Town than for the other environments. The other two exceptions were Desert 
and Large City. All factors were involved in about the same degree for these two. 
Aesthetic appeal dropped out as a factor in rating both of these environments. 
Apparently, they are not adjudged in terms of their attractiveness. An explana
tion may be that people view them as necessary and given components in 
the environment which do not require appraisal in terms of their beauty. How
ever, if specific Large Cities or Deserts were to be rated, it is likely that their 
comparative beauties could be appraised. 

Some variation in the structure of the factors occurred from one environ
ment to another. These variations were produced by two processes. First, asso
ciations among adjectives varied depending upon the environment. For example, 
activity in a Small Town related to how adequate, stimulating, and interesting 
it was. In a Large City activity was more likely related to the "hustle and bustle" 
of industry and business. This was evidenced by the loading of importance on 
the activity factor for Large City. Secondly, when applied to a particular 
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environment the actual meaning of the scale changed. An example of this was the 
loadings of the scale "rough-smooth." When applied to a Large City it had 
anti-social connotations, and when applied to a Beach and a Desert it had 
connotations of motion. 

NOTES 

1. This research was supported in part by a Faculty Research Fellowship awarded to Darhl M. Pedersen 
by Brigham Young University. 

2. Requests for reprints should be sent to 1230-A SFLC, Brigham Young University, Provo, Utah 84602. 
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PSYCHOLOGICAL MOOD STATES IN CHILDREN 
RELATED TO PERFORMANCE ON A 

PERCEPTUAL MOTOR TASK 
K. Barton 

Applied Behavioral Sciences 
University of California, Davis 

ABSTRACT 

In order to assess the validity properties of Curran's Eight State Question
naire (8SQ), 7th, 8th and 9th grade students were asked to perform on a 
perceptual motor task immediately after completing the state battery. Depending 
how they scored on each of the state scales (anxiety, regression, arousal, 
fatigue, introversion, stress and depression), the children were divided into High 
and Low groups. Performance measures consisted of distance completed in the 
task, number of errors made and an estimate of efficiency (errors per unit 
distance). 

In general, evidence of concrete validity for the pencil and paper state 
measures was found although it did not take the form originally hypothesized. 
Specifically, it was found that in many cases the High groups made significantly 
more errors than the Low groups (e.g. High anxiety: vs. Low anxiety) but that 
usually no differences in efficiency were noted. 

INTRODUCTION 

There has been considerable recent theoretical work involving the defini
tion and measurement of psychological mood states. Thus Spielberger has 
emphasized the usefulness of the concept of "state anxiety" and has developed 
the State Trait Anxiety Inventory (STAI) to measure this dimension. -Cattell 
(1973) has encapsulated his work on mood states in book form and finds use for 
a multivariate array of states or moods including depression, stress, regression, 
guilt, fatigue, arousal, introversion and anxiety. Curran, building on this 
theoretical position, has developed the Eight State Questionnaire (8SQ) to 
measure the eight dimensions mentioned above (Curran & Cattell, 1975). Barton 
(1978) has developed state versions of the major second order personality factors 
as measured by the 16 PF. These are anxiety, introversion, independence, 
cortertia and superego (conscientiousness). Although the researchers above 
have reported extensive data on the reliability of their scales, relatively little 
has been done to demonstrate their usefulness in terms of concrete validity. 
This paper concerns itself with some concrete validity properties of the state 
scales in Curran's 8SQ. 

In the course of a large project which investigated the effects of personality, 
motivation and parental variables on the school achievement of children, 
each child completed a "state" questionnaire which measured seven of the 
eight dimensions in Curran's 8SQ (i.e., all scales except for "guilt," which 
was not available at the time of testing). During this same testing session all 
the children also completed ·a perceptual motor task (described in detail below). 
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In order to obtain some measure of the concurrent validity of the state scales, 
children who scored either high or low on each of the scales were compared on 
the basis of their performances on the perceptual motor task. For example, 
when children scoring high on the anxiety scale were compared with a group who 
scored low we expected the high anxiety.group to perform in a less "efficient" 
manner in the motor task than the low anxiety group. 

METHOD 

Subjects. From a total number of 1293 boys and 1307 girls who completed 
the tests, approximately 200 of each sex were identified as "high" or "low" on 
each of the state scales. To define the "high" and "low" cut-off points a distribu
tion of scores was obtained for each sex on all the state measures and "high" 
was defined as the top 15% and the "low" as the bottom 15%. All the boys and 
girls were in the 7th, 8th or 9th grades of schools within about a 50 mile radius 
of Champaign, Illinois (i.e., the sample is pretty representative of the rural 
Midwest). Since all the children were tested 4 times during the year (at 1 week 
intervals) this sampling technique was employed on all four occasions, thus 
permitting in effect four replications of the validity checks. Of course, because 
one would expect children to vary quite a bit on these state measures across 
time, the samples on each occasion did not consist of the same children, as is 
reflected in the total "N's" reported in the tables below. 

Measures. A. The "state" questionnaire. This instrument was designed 
by Curran and Cattell and consisted of the "experimental" form of the 8SQ, with 
no "guilt" scale. The dimensions that the scale tapped were as follows: Anxiety, 
Introversion, Depression, Stress, Regression, Arousal and two aspects of 
Fatigue. In this experimental form of the 8SQ, it was thought that Fatigue.could 
be identified by its physiological correlates ('old' items) and by ,its more be
havioral aspects ('new' items). For a detailed description of these variables 
the interested reader is referred to the 8SQ handbook (Curran and Cattell, 
1975). 

B. The perceptual motor task. A map was prepared consisting of a plan of 
a highway which twisted and turned all over an 8½" x 11" piece of white paper. 
The highway map began at the bottom right hand comer of the paper and 
ended at the top left hand comer. The roadway was½ cm. wide and the divider 
was indicated by a dotted line. Along the highway cars were indicated by 
½ cm. by ¼ cm. rectangles blocking one of the lanes. These cars had to be 
"passed" safely by the moving pencil point as the children. traced their ways 
through the map maze. 

PROCEDURE 

All the children received the State Battery at 1 week interv.als on four 
occasions. During these data collection phases each child also completed the 
perceptual motor task. This was presented as a game-like task designed a) to 
show how well they knew the rules of the road and b) to see how well they were 
able to move a pencil point along the roadway map according to those rules. 
The children were told that they would be timed and were given 3 minutes to work 
at the task. This time limit was selected so that there would be no ceiling 
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effects i.e. , so that no children would be able to finish. The specific instructions 
were as follows: 

When you turn the page you will see a map of many roadways. Notice that 
the small black dots represent traffic. You are to put the point of your pencil 
at the start (S) in the lower right hand comer of the page. When you are instructed 
to begin you must travel along the roadway pretending that your pencil line is 
the path you would take if you were driving a car. You must obey all the rules 
of the road, e.g., stay on the right side. The dotted line represents the division 
between the right and left sides of the road and the solid black lines are 
the sidewalks. The object of game is to reach the finish (F) at the upper left 
comer of the page without violating road.rules, so work quickly but accurately. 
Begin only when you are told. 

Scoring of the driving map produced three dependent variables. 
A) Distance: this was defined as the total distance in ems. that the child 

was able to complete on the map. 
B) Errors: this was defined as the number of "driving" errors made in the 

total distance covered. An error was defined in terms of the pencil point 
"hitting" the sidewalk, crossing the divider illegally, touching another 
vehicle, etc. A further criterion was that there could be a · maximum 
number of errors of 1 per cm. 

C) Efficiency: this was defined as the number of errors per unit distance 

traveled i.e. Efficiency = Distance or in words "the average distance 
between errors." Errors 

The hypotheses were as follows: 
A. For both sexes, children who score in the top 15% of the scales (High 

Group) of Anxiety, Stress, Regression, Arousal, Depression and Fatigue 
will cover less distance in the road map task than will children who score 
in the bottom 15% (Low Group) on these same state scales. 

B. For both sexes, children in the High group on the above mentioned state 
scales will make more errors than children in the Low group. 

C. For both sexes the High group will score lower on the efficiency measure 
than the Low group. 

In addition it was hypothesized that the above relationships would hold on 
all four occasions. 

RESULTS 

For each occasion, sex and state scale, t-tests were used to compare mean 
distance scores, error scores and efficiency scores for High and Low groups. The 
results of these analyses, with means, standard deviations, N's and proba
bility levels are shown for each state scale separately in Tables 1 thru 8. 

Although no specific hypotheses were made for the Introversion scale the 
data are recorded here as Table 2 for sake of completion. 

Anxiety analyses (Table 1): No evidence was obtained to support the 
first hypothesis that High anxious children would cover less distance on the 
maps than Low anxious children; (except for the boys on the first occasion). 
Indeed, the means for High and Low groups on the distance measure seem 
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Table 1 

Summary of Analyses for ANXIETY Data 

Occasions 

Low x 119 

High 126 

Males 
Low SD 37 

High 36 

Low N 196 

High 210 

p * 

Occasions 

Low x 124 

High 124 

Females 
Low SD 36 

High 38 

Low N 168 

High 272 

p ns 

* = <. 05 

** = <.01 

Distance 
2 3 

154 164 

157 166 

27 24 

30 24 

220 237 

211 152 

ns ns 

2 3 

157 165 

155 165 

27 24 

29 24 

190 235 

245 171 

ns ns 

ns = not significant 

4 

170 

169 

20 

23 

238 

165 

ns 

4 

167 

168 

22 

22 

242 

187 

ns 

Errors 
- 2 3 4 

x 42 58 70 78 

52 70 95 97 

SD 40 41 50 45 

50 48 61 45 

N 196 220 237 238 

210 211 152 165 

p * ** ** ** 

2 3 4 

x 39 54 66 67 

49 66 80 81 

SD 39 39 46 48 

55 46 55 50 

N 168 190 235 242 

272 245 171 187 

p * ** ** ** 

Efficienci: 
2 3 

x 6.5 5.3 4.3 

5.4 4.3 2.6 

SD 8.4 9.2 5.4 

81 6.2 2.2 

N 193 220 237 

208 211 151 

p ns ns ** 

2 3 

x 7.3 4.8 5.0 

6.2 5.5 3.4 

SD 10. 7 4.3 7.9 

9.8 11.5 3.8 

N 164 189 235 

269 245 171 

p ns ns * 

4 

3.0 

2.8 

2.2 

4.3 

238 

165 

ns 

4 

4.8 

3. 1 

6.7 

2.8 

242 

186 

** 

re~arkably similar! Across time (occasions) the mean distance tends to in
crease for both boys and girls with the largest increase occuring between 
the first and second occasion. 

Turning to the evidence on errors considerable support is found for the 
second hypothesis since in all cases (both girls and boys on all occasions) 
the mean number of errors made by the High anxious group was greater than 
those made by the Low anxious children. In spite of this impressive consistency, 
care should be taken in interpreting this difference since the SD's associated 
with the mean in question is in most cases as large in magnitude as the means 
themselves, indicating a large overlap in error scores for the High and Low 
anxious groups. 

Considering the efficiency measures, mixed support is obtained for the 
third hypothesis that a High anxious group would score lower in efficiency 
than the Low anxious group. Although in 7 out of the 8 (a sign test on these 8 
pairs of means was significant at the p < .05 level) comparisons · made in 
Table 1 show that the mean efficiency score is lower for the High anxious 
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group than the Low anxious group, only three of these reach statistical signi
ficance. Again, as with the analyses on the error scores, the SD's are large in 
comparison to the absolute values for the means. 

Introversion analyses (Table 2): No consistent differences in distance, 
error or efficiency scores were noted for the High Introvert vs. Low Introvert 
groups, except for the slight tendency for the High Introvert girls to cover more 
distance than Low Introvert girls. 

Depression analyses (Table 3): In the case of the data on the boys, error 
scores were significantly higher on all occasions for the High Depression 
group, (than for the Low depression group). In the case of the girls this ten
dency was not as strong, reaching statistical significance on only one occasion 
although the trend was there over all occasions. The efficiency data reveals that 
for both sexes and on all occasions the direction of the mean difference (for 
High vs. Low groups) was inconsistent with the hypotheses but in no single 
case significant. A sign test conducted on these eight pairs of means showed that 
this direction of the mean differences was significant statistically (p<.01). 

Table 2 

Summary of Analyses for INTROVERSION Data 

Di stance Errors Efficienci 
Occasions 2 3 4 2 3 4 2 3 4 

Low x 119 152 163 170 x 42 66 83 81 x 5.7 3.7 4.2 3.2 

High 115 155 164 172 42 61 78 89 5.9 4.7 3.8 2.9 

Males 
Low ~I) 37 33 25 20 SD 37 50 68 45 SD 7. 2 3.0 5.7 4.3 

High 39 28 25 14 46 49 56 55 6.8 8.0 4.3 2.8 

Low N 158 120 130 120 N 158 120 130 120 N 156 119 130 120 

High 181 231 226 213 181 231 226 213 17 5 231 225 213 

p ns ns ns ns p ns ns ns ns p ns ns ns ns 

Occasions 2 3 4 2 3 4 2 3 4 

Low x 121 147 161 163 x 42 53 73 66 x 8.0 6.9 5.2 4.8 

High 127 157 164 168 46 62 75 72 6.9 4.9 4. l 4.0 

Females 
Low SD 38 34 29 28 SD 41 43 61 43 SD 13.3 12.8 8.1 7.1 

High 36 29 26 22 43 47 51 48 ll .O 7.6 6.6 3.3 

Low N 166 127 127 112 N 166 127 127 112 N 163 126 127 112 

High 247 327 320 323 247 327 320 323 241 322 316 322 

p ns ** ns * p ns ns ns ns p ns * ns ns 

* = <.05 

** = <.01 

ns = not significant 
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Stress analyses (Table 4): The data for boys did not support the original 
hypotheses in the main, ·since only on occasion 3 did the High stress group make 
significantly more errors than the Low stress group (p <.01) and on no occasion 
was the efficiency of the High stress males lower than the Low stress group. 
In the case of the girls some evidence was found to support the hypotheses since 
on both occasions 3 and 4 the High stress group showed significantly more 
errors and significantly lower efficiency when compared to the Low stress group. 

Regression analyses (Table 5): For the boys, evidence was found to support 
the original hypotheses, since on all occasions the High regression group 
made more errors and on 3 out of 4 occasions were lower in efficiency, than were 
the Low regression group. For the girls, it was only on the 3rd and 4th occasions 
that the High regression group made both more errors and scored lower in 
efficiency than the Low regression group, although the trend was in the 
predicted direction for the first two occasions. 

Table 3 

Summary of Analyses fo r DEPRESSION Data 

Distance Errors Efficienc.z'. 
Occasions 2 3 4 2 3 4 2 3 4 

Low x 108 154 162 168 x 33 58 71 76 · x 6.8 5.0 4.3 3.1 

Hi gh 124 160 167 168 50 70 93 95 5.3 4.2 3.2 2.6 

Males 
Low SD 38 30 28 21 SD 32 43 50 45 SD 7.1 8.2 7.3 2.2 

High 36 27 21 24 43 47 66 53 8.1 7.0 3.5 3.5 

Low N 117 221 195 219 N 117 220 195 219 N 113 220 195 218 

High 226 126 140 128 226 126 140 128 224 125 140 127 

p ** ns ns ns p ** * ** ** p ns ns ns ns 

Occasions 2 3 4 2 3 4 2 3 4 

Low x 127 156 · 164 167 x 40 57 66 71 x 7.4 5.7 4.8 4.4 

High 124 151 165 170 47 58 79 76 6.2 5.3 3.5 3.3 

Females 
Low so 35 28 26 23 so 38 45 45 47 SD 12. ~ 9.7 8.3 6.4 

High 38 32 23 17 47 44 57 56 10. l 9.5 3.3 2.5 

Low N 170 291 300 298 N 170 290 300 298 N 167 289 297 298 

High 186 124 130 121 186 124 130 121 184 124 130 121 

p ns ns ns ns p ns ns * ns p ns ns ns ns 

* = <.05 

** = <.01 

ns = not significant 
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Arousal analyses (Table 6): For both boys and girls, no consistent patterns 
were found for the distance, errors and efficiency measures, when High and 
~w arousal groups were compared. Although the boys on occasion one in the 
High arousal group scored lower on the distance measure than the Low arousal 
group (as hypothesized), they also made fewer errors on this same occasion. 

Fatigue analyses (Tables 7 and 8): On both the new items and old the High 
fatigue group tended to make more errors than did the Low fatigue group (8 
of 16 comparisons statistically significant). However, the High fatigue group, 
contrary to the hypotheses, tended also to complete more distance in the 
maze, especially in the case of the boys (5 out of 8 comparisons significant). The 
combination of these two tendencies resulted in the High fatigue group showing 
no difference on the efficiency measures when compared to the Low fatigue 
group. 

Table 4 

Summary of Analyses for STRESS Data 

Distance Errors Efficienci 
Occasions 2 3 4 2 3 4 2 3 4 

Low x 123 153 167 171 x 48 64 77 85 x 5.8 4.8 3.4 2.9 

High 123 158 167 170 48 71 96 96 5.4 3.9 3.4 2.8 

Males 
Low SD 40 31 21 15 SD 48 50 53 52 SD 7.9 6.7 3.0 2.6 

High 34 28 21 20 45 49 67 52 7.6 4.6 4.8 3. 1 

Low N 145 151 182 171 N 145 151 182 171 N 13 7 151 181 171 

High 138 127 114 119 138 127 114 119 136 125 114 118 

p ns ns ns ns p ns ns ** * p ns ns ns ns 

Occasions 2 3 4 2 3 4 2 3 4 

Low x 125 154 162 166 x 48 62 66 71. x 5.9 4.9 5.4 4.8 

High 121 153 166 169 46 62 81 83 6.2 5.3 3.5 3.2 

Females 
Low SD 37 30 28 22 SD 45 48 49 47 SD 7.7 7.3 8.4 7.8 

High 38 31 23 21 53 43 57 57 7.8 11 .o 3.8 2.8 

Low N 123 161 173 175 N 123 161 173 175 N 119 160 172 175 

High 141 155 141 134 141 155 141 134 135 154 141 133 

p ns ns ns ns p ns ns * * p ns ns * * 

* = <.05 

** = <. 01 

ns = not significant 
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Table 5 

Summary of Analyses for REGRESSION Data 

Distance Errors Efficienc,t 
Occasions 2 3 4 2 3 4 2 3 4 

Low x 118 154 163 169 x 38 60 75 80 x 6.7 5.0 4.3 3.3 

High 125 161 165 168 50 78 91 94 4.9 3.4 2.9 2.9 

Males 
Low SD 36 30 26 20 so 36 48 51 47 SD 8. 7 5.3 6.1 4.9 

High 37 27 24 29 40 47 65 . 50 6.4 4.8 2.8 4.0 

Low N 140 195 174 179 N 140 195 174 17 9 N 137 195 173 179 

High 138 125 121 122 138 125 121 122 136 124 120 120 

p ns * ns ns p * ** * ** p * ** * ns 

Occasions 2 3 4 2 3 4 2 3 4· 

Low x 130 156 162 167 x 43 58 65 73 x 6.4 5.0 5.5 4.6 

High 121 153 166 171 44 63 85 . 87 5.5 4.8 3.2 3.1 

Females 
Low so 36 29 29 23 SD 34 40 44 49 SOlO. 2 6.8 10.2 7.2 

High 36 31 22 17 44 52 60 58 6.6 8.6 3.0 3.2 

Low N 142 202 200 206 N 142 202 200 206 N 140 200 198 205 

High 199 141 126 136 199 141 126 136 194 140 125 136 

p * ns ns ns p ns ns ** * p ns ns * * 

* = <.05 

** = <.01 

ns = not si gni fi cant 
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Table 6 

Summary of Analyses for AROUSAL Data 

Distance Errors Efficienct 
Occasions 2 3 4 2 3 4 2 '.3 4 

Low x 126 152 165 165 x 53 63 75 82 x 5.4 4.6 4.9 3.5 

High 112 154 161 170 35 58 72 81 5.4 4.4 4.1 2.9 

Males 
Low SD 38 33 23 29 SD 46 54 58 49 so 8.9 6.1 9.9 4.5 

High 34 29 27 19 27 40 54 50 5.3 4.1 7.1 2.0 

Low N 134 79 113 110 N 134 79 113 110 N 131 78 112 109 

High 114 291 194 215 114 291 194 215 113 290 194 215 

p ** ns ns ns p ** ns ns ns p ns ns ns ns 

Occasions 2 3 4 2 3 4 2 '.3 4 

Low x 121 154 161 166 x 45 65 67 75 x 6.2 5.3 5. 1 4. 1 

High 125 157 166 168 42 58 72 71 6.7 5.6 4.0 4.2 

Females 
Low SD 37 32 28 23 SD 47 48 49 59 SDll .8 11.5 6.6 4.3 

High 36 29 24 22 36 40 46 44 10.6 11.0 6.0 6.3 

Low N 115 79 106 109 N 115 79 106 109 N 114 79 106 109 

High 175 395 293 322 175 395 293 322 1r1 390 290 322 

p ns ns ns ns p ns ns ns ns p ns ns ns ns 

* = <.05 

** = < .01 

ns = not significant 
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Table 7 

Summary of Analyses for FATIGUE Data 

Distance Errors Efficienct 
Occasions 2 3 4 2 3 4 2 3 4 

Low x 117 153 162 169 x 37 58 71 79 x 6.3 5.0 3.8 2.9 

High 126 160 167 167 52 71 78 82 5.3 4.4 3.9 3.5 

Males 
Low SD 39 30 27 20 SD 34 43 45 44 SD 7.5 7.7 6.2 2. 1 

High 35 26 20 25 46 49 58 50 7.8 6. 1 4.8 5.3 

Low N 253 301 250 232 tJ 253 301 250 232 N 244 300 250 231 

High 219 130 154 144 219 130 154 144 216 130 153 144 

p ** * * ns p ** ** ns ns p ns ns ns ns 

Occasions 2 j 4 2 3 4 2 j 4 

Low x 122 156 163 167 x 40 58 65 71 x 7.1 5.2 5. 1 4.2 

High 122 152 Hi8 169 49 61 78 79 6.6 4.9 3.9 3.5 

Females 
Low SD 35 29 26 23 SD 38 41 45 46 SDll • 1 7 .8 8.8 6.3 

High 36 31 22 19 56 47 53 56 12.5 7.7 5.9 3.0 

Low N 330 432 362 327 N 330 432 362 327 N 321 428 360 326 

High 224 165 165 162 224 165 165 162 223 165 165 162 

p ns ns ns ns p * ns ** ns p ns ns ns ns 

* = <.05 

** = < .01 

ns = not significant 
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Table8 

Summary of Analyses for FATIGUE (01 d Items) Data 

Distance Errors Efficienci 
Occasions 2 3 4 2 j 4 2 3 4 

Low x 117 156 164 171 x 39 58 76 78 x 5.6 4.8 4.0 3. 1 

High 125 158 167 166 53 73 88 92 5.6 4.3 3.5 3.3 

Males 
Low SD 38 27 25 16 SD 37 41 55 44 SD 5.5 8.2 7. 1 2.3 

High 35 31 19 2~ 47 55 66 57 8.6 6.4 3.3 4.6 

Low N 147 231 192 168 N 147 231 192 168 ' N 144 230 192 168 

High 211 138 157 135 211 138 157 135 211 137 156 134 

p * ns ns * p ** ** ns * p ns ns ns ns 

Occasions 2 j 4 2 j 4 ~ 3 4 

Low x 126 157 167 168 x 41 57 69 69 x 6.5 4.9 4.0 4.0 

High 124 149 164 169 47 56 72 80 5.5 5.5 4.3 3.4 

Females 
Low SD 35 29 24 22 SD 36 41 41 41 SD 9.9 5.9 6. l 4.2 

High 37 33 25 19 48 42 52 58 9.4 9.7 5.5 2.9 

Low N 175 285 258 241 N 175 285 258 241 N 171 282 255 240 

High 195 128 139 136 195 128 139 136 192 127 139 136 

p ns * ns ns p ns ns ns * p ns ns ns ns 

* = < .05 

** = <.01 

ns = not significant 
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Tab 1 e 9 

Intercorrelations of the State Measures with the Three Dependant Variables+ 

Males (N = 1281) 

2 3 4 5 6 7 8 9 10 

1.0 -.20 .52 .29 .45 -.34 .35 .45 -.03 .04 

2 -.37 1.0 -.32 -. 01 -.27 .44 -.23 -.32 .01 -.03 

3 .60 -.46 1.0 • 29 .47 -.54 .45 .57 -.04 .05 

4 .41 -. 01 .30 1.0 .24 -.08 .17 .20 .oo -.01 

5 .55 -.40 .54 .30 1.0 -.43 .52 .53 -.07 .04 

6 -.45 .52 -.68 -.20 -.52 1.0 -.58 -.74 .oo -.07 
Females 

7 .43 -.38 • 51 .27 .58 -.66 1.0 .77 -.03 .05 
(N = 1264) 

8 .55 -.48 .66 . 31 .62 -.83 .79 1.0 -. 01 .07 

9 -.04 -.03 -.03 -.01 -.05 .02 -.03 -.03 1.0 -.42 

10 -. 01 .05 -.03 .00 -.03 .04 -. 01 -.03 -.35 1.0 

11 .05 .00 .02 .oo .02 -.04 .06 .05 -.39 .57 

KEY 

+ data from occasion one only 1 = Anxiety 6 = Arousal 
2 = Introversion 7 = Fatigue ( new) 
3 = Depression 8 = Fatigue (old) 
4 = Stress 9 = Efficiency 
5 = Regression 10 = Di stance 

11 = Errors 

INTERCORRELATIONS OF THE STATE MEASURES 
AND THE DEPENDENT VARIABLES 

11 

.05 

-.02 

.09 

-. 01 

.09 

-. 10 

.09 

.10 

-.44 

.64 

1.0 

In the analyses above it has been assumed that to a large extent the state 
measures are independent of each other. In order to check this assumption the 
8 state measures were correlated both with each other and the three dependent 
variables. These correlations were calculated separately for males and females 
on the data from the first testing occasion and are shown in Table 9. The total 
available subject population was used (1281 males and 1264 females) not just 
the extreme (High and Low) groups used in the previous analyses shown in 
Tables 1 through 8. As can be seen in Table 9 the majority of the scales shared 
less than half their variance with any other scale. An exception is the relatively 
high negative correlation between Arousal and Fatigue. Also the fact that the 
two Fatigue scales are highly correlated suggests that they are not independent 
estimates of this dimension. 

When we consider the correlations between the state dimensions and the 
dependent variables one is struck by the consistent absence of relationships. In 
order to explore this further, regression analyses were performed, (separately 
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by sex) using the state measures as predictor variables and the 3 maze measures 
as criteria. As might be expected (after examining Table 9) the results of these 
regression analyses showed that the state measures were poor predictors of 
maze performance when the whole (not just extreme groups) sample is used. 

The results of these regression analyses on the total sample illustrates the 
need to compare extreme groups. Conversely, the significant results obtained 
when extreme groups were compared need to be qualified by the results of the 
regression analyses on the whole sample. In this present study the generaliz
ability of the findings must be limited to children who score at the extreme ends 
of the state dimensions i.e. about 33% of the total population. 

CONCLUSIONS 

Overall, these results suggest that the State battery scores do indeed have 
some concrete validity. Although by no means all hypotheses were supported, 
consistent differences between High and Low groups were found. If one looks 
at the efficiency measures across occasions, one notes a tendency for these to 
decrease regardless of specific state measure in question. Indeed, in most 
cases for both High and Low groups the absolute value on occasion 4 has dropped 
to approximately half of its value on occasion one. One possible reason for this is 
that the children might have become less motivated, as a group, by occasions 3 
and 4 performed in a more sloppy manner than on the first occasion. In the light 
of general drop in efficiency across occasions it is probably safest to "interpret" 
the results on just the first two occasions. If this is done, one would conclude 
that only in the case of regression is the High group less efficient than the Low 
group, and this only the case for males. This general lack of differences in 
the efficiency measures is due to the fact that although the High groups tend 
to make more errors than the Low groups (for Anxiety; Depression and Fatigue) 
there was a tendency for the High groups also to be equal or greater than the Low 
groups in their distance score. 
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ABSTRACT 

Community satisfaction in a mid~estem city was examined through 
factor analysis; an oblique solution with nine factors resulted. Unlike previous 
research employing the same instruments and analytic techniques, distinc
tions between physical and social dimensions of community were unclear. 
However, certain conceptually similar physical and social dimensions of 
community were obtained in these studies. These data suggest that some 
dimensions of comm.unity satisfaction may be generalizable, while others are 
more situationally specific. Some implications of these findings, especially 
for the fields of urban planning and environmental social psychology are also 
discussed. 

'INTRODUCTION 

In recent years, sociologists, psychologists, and town planners have 
become increasingly aware of the difficulties involved in creating community 
environments that satisfy their residents. In the past, planners have relied 
upon "rules of thumb" and educated guesses to create what they felt would 
be satisfying environments. In the last 15 years, however, a vast literature 
has been created in the social and behavioral sciences that deal with human/ 
environmental relationships and environmental satisfaction (see for instance, 
Barker, 1968; Proshansky et. al., 1970; Mercer, 1975; Michelson, 1976). 

One of the issues raised in the literature concerns the nature of relation
ships between physical and social components of the community. Physical
ecological determinists such as Howard (1898), Wirth (1938), and Mumford 
(1938, 1964) stress the importance of physical variables such as population 
size, density, and heterogenity and such physical amenities as open green 
space, location, and architectural design. Socio-culturalists, conversely, such 
as Gans (1962, 1967) and Broady (1968), do not discount physical proxemics, 
but instead, they stress the importance of social milieu. The physical environ
ment gains importance largely through its social psychological and cultural 
implications. 

In a recent factor analytic study of community satisfaction in a British 
new town (Bardo, 1976), it was found that residents recognized both social and 
physical environmental dimensions, but, for the most part, social and physical 
dimensions were not highly correlated. These primary factors were then sub
jected to eecond-order factor analysis (Bardo and Newton, 1977); but even at 
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this more abstract and general level, social and physical components tended 
to remain distinct. 

The purpose of this present study is to further inquire into the concept 
"community satisfaction" in a different socio-physical milieu than is repre
sented by the British new town. In this case, dimensions of community satis
faction in a middle-sized midwestem city will he explored. 

METHOD 

A Community Satisfaction Scale (CSS) was administered to a randomly 
selected sample of 138 residents of a middle-size midwestem city. The CSS 
consists of 36 items with a standard five-position Likert response format. The 
scale includes items that relate to both ~ocial and physical environmental 
variables. Although the CSS was originally designed for use on another popula
tion (British new town residents), it proved highly reliable for this sample 
of Americans as well (Cronbach's alpha = .91). Responses to the CSS were 
then subjected to factor analysis using the same algorithm as employed 
in the previous studies. 

RESULTS 

Eigen· values were calculated for the correlation matrix. The Scree Test 
(Cattell, 1966) indicated nine factors (Figure 1). An iterative principle axis 
solution was applied to the correlation matrix until communalities stabilized 
in the third decimal place. A Kaiser Varimax Orthogonal Rotation (Harmon, 
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1967) was applied to the factor matrix, followed by a Maxplane oblique rotation 
(Cattell and Muerle, 1960), twelve geographical rotations (Cattell and Foster, 
1963), and finally a Maxplane clean-up rotation, resulting in a 68.8 percent, 
.10 hyperplane. The resulting factor pattern can be found in Table 1. 

TABLE 1 

FACTOR PATI'ERN 

Variable* FACTOR 

II III IV V VI VII VIII IX 

1 .10 -.06 .35 .00 .60 .01 -.06 .00 .00 

2 .36 .45 -.45 .05 -.01 .02 -.09 .09 -.06 

3 .04 -.31 -.18 .05 -.58 .08 .04 .02 -.02 

4 .07 53 -.08 .28 -.04 .07 .04 .51 -.15 

5 .04 .34 -.07 -.10 .42 .17 -.00 .10 .07 

6 .18 .38 .04 -.21 -.11 .01 .11 -.11 .19 

7 .38 .11 -.11 -.01 .27 .03 -.06 -.06 -.17 

8 .27 .00 .11 .09 -.03 .79 .06 -.06 .09 

9 .65 -.01 .12 -.28 .20 .09 .08 -.19 .01 

10 . 38 .10 -.18 .08 .04 .15 .33 -.00 -.02 

11 .52 -.01 -.03 .31 .05 ,(17 .01 .10 -.34 

12 .40 -.25 -.34 .05 .14 -.17 .12 .02 -.10 

13 .61 .11 -.03 -.12 -.12 -.20 .00 .38 -.03 

14 .07 .53 .01 .08 .09 -.03 -.04 .14 .45 

15 .20 - .01 .10 .07 .11 -.10 .02 .41 .06 

16 .07 .06 .09 .04 .16 .02 .53 .03 .06 

17 -.08 .60 -.07 -.10 -.07 .03 .09 .23 -.05 

18 .21 - .06 -.01 -.07 -.04 .27 .41 -.12 · -.06 

19 .10 .03 .05 .16 .25 .02 .12 .27 .10 

20 .13 -.02 .01 .64 -.02 .05 .02 .59 -.25 

21 .09 .05 .06 .06 -.09 -.07 .71 .08 .01 

22 .65 -.01 -.06 .08 -.11 .02 .07 .10 -,(17 

23 .33 -.19 -.08 .10 .15 .04 .21 .20 -.09 

24 .80 -.01 .04 -.22 -.10 -.13 -.14 .11 .08 

25 .05 - .04 .03 .24 .07 -.01 .03 -.04 .57 

26 .07 .06 .76 .04 .02 .05 -.07 -.09 .00 

27 -.05 .11 -.01 .54 -.09 .02 -.11 .07 .10 

28 -.33 .02 .02 .60 -.09 -.07 .11 -.12 .08 

29 .04 -.06 .46 .10 -.05 -.03 .08 .16 .06 

30 -.09 .02 .10 .35 .07 -.10 .25 .08 .05 

31 .10 .42 .62 .07 .11 -.11 .00 .01 -.10 

32 .07 .31 .11 .28 .38 .06 -.20 .04 .26 

33 .53 .37 .09 -.08 -.04 -.27 -.03 -.11 -.02 

34 .43 .54 -.05 .09 -.00 -.26 -.05 .14 .16 

35 .33 .03 -.10 .10 -.(17 -.29 .09 -.03 -.09 

36 .11 -.40 .11 -.01 .26 .05 .34 -.82 -.(17 

*A variable list may be obtained fran the authors. 
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TABLE II 

FACTOR CORRELATION .'.lATRIX 

I II III IV V VI VII VIII IX 

I .24 .47 .39 .33 .20 .41 .19 .25 

II .08 .40 .12 -.11 .23 -.37 .12 

III .14 .09 .05 .36 .25 .09 

:v .15 -. l.2 .08 -.29 .26 

•✓- .08 .38 .35 .12 

VII .04 .23 -.04 

VIII .34 .03 

IX -.01 

INTERPRETATION OF FACTORS 

All variables loading at .40 or greater are included in the following inter
pretations. 

FACTOR I: Satisfaction/ Dissatisfaction with Social Institutions and the 
Physical Environment. 

Factor I is a general factor encompassing several variables. Items loading 
on Factor I include: "This community lacks real leaders" (item 9); "Few people 
here make enough money" (item 11); "Too many young people get into sex 
difficulties" (item 12); "The mayor and councilmen run this town to suit them
selves" (item 13); "No one cares much how this community looks" (item 22); "The 
town (city) council gets very little done" (item 24); "I think the layout of this 
house is very nice" (item 33); and, "This is a very good place to live" (item 34). 
Factor I seems to be a general satisfaction factor encompassing several social 
and physical environmental variables, especially community leadership, 
economics, and general livability. 

An interesting anomally also appears in Factor I. Because of the wording 
of most social variables loading on this factor (items 9, 11, 12, 13, and 24) 
respondent agreement would denote a negative affect toward the community 
(and vice versa). However, negative affect on these social variables is coupled 
with positive affect toward housing layout (item 33), and ·overall livability 
(item 34). This factor suggests a very corilplex relationship among the con
stituent variables. 

FACTOR II: Closeness, Neighborliness, and Quietness. 

Items loading on Factor II include: "This community is very peaceful and 
orderly" (item 2); "Families in this town keep their children from bothering 
you" (item 4); "I feel very much that I belong here" (item 14); "People as a whole 
mind their own business" (item 17); "Life in this community is dull" (item 31); 
''This is a very good place to live" (item 34); "I wish more people lived close by. 
My neighbors are too far away" (item 36) (negative loading). Factor II seems to 
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tap feelings of closeness, neighborliness, and quietness. Like Factor I, Factor II 
is a complex, fairly general factor that intertwines feelings of belonging or 
not belonging with a sense of horniness, and an awareness of outside activities. 

FACTOR Ill: Excitement/ Dullness. 

"This community is very peaceful and orderly" (item 2); "There is not enough 
going on jn this town to keep me busy" (item 26); "I think the buildings in this 
town are not as nice looking as most other towns I've been in" (item 29); and, 
"Life in this community is dull" (item 31) all seem to tap a general excitement/ 
dullness dimension of community satisfaction. 

FACTOR IV: Adequacy of Housing and Income. 

Variables loading on this factor include "Local concerns expect their help 
to live on low wages (item 20); "This house is adequate for my needs" (item 27) 
and, "This house is better than ones I have lived in before" (item 28). 

FACTOR V: Social Distance. 

Three items load highly on Factor V: "Real friends are hard to find" (ftem 
1); "A lot of people here think that they are too nice for you" (item 3); and, 
"Almost everyone is polite and courteous to you" (item 5). All three items 
seem to relate to feelings of social distance. 

FACTOR VI: Religious Brotherhood. 

Only one item loaded heavily on Factor VI: "Most of our church people 
forget the meaning of the word brotherhood when they get out of church" 
(item 8). 

FACTOR VII: Status Affect. 

Typical of items loading on Factor VII are: "You must spend lots of money 
to be accepted here" (item 16); "Every church wants to be the biggest and 
most impressive" (item 18); and, "You are out of luck if you happen to be from 
the wrong part of the country" (item 21). Thus, items loading highly on Factor 
VII seem to tap a dimension of affective orientation toward status. 

FACTOR VIII: Alienation. 

Three items load highly on Factor VIII. "People here are all 'penny pin
chers' " (item 15); "Local concerns expect their help to live on low wages" (item 
20); and "I wish more people lived close by. My neighbors are too far away" 
(item 36). These items seem to be tapping a dimension of alienation from others 
in the community. 

FACTOR IX: Belongingness/ Isolation. 

The two items loading substantially on Factor IX are: "I feel very much 
that I belong here (item 14); and "This town is now my home" (item 25). 

DISCUSSION 

Fact(>r analyzing responses to the CSS resulted in a solution with nine 
oblique factors. Included among these were a general factor, several social 
factors, and a physical/economic factor. While these results are interesting, 
they gain particular theoretical significance when compared to the previous 
application of the CSS (Bardo, 1976). 
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In the British new town a solution with nine oblique factors was also 
obtained. Factors in that solution include: Quality of Generalized Interaction, 
Belongingness vs. Isolation, Politeness and Courtesy, Physical Attraction, 
Institutional Responsibility, Excitement/Dullness, Comparative Quality of 
Housing, Adequacy of Housing and Income, and Status Affect. Generally, it 
was found that the social and physical variables loaded on separate factors, 
and that the correlation between physical and social factors was low. 

Aside from the number of factors in the two solutions, there were other 
significant similarities. Although specific item loadings varied in the two 
studies, several factors appear to be conceptually similar. Included in this 
group are: Excitement/Dullness, Status Affect, Adequacy of Housing and 
Income, and Belongingness/Isolation. The further generalizability of these 
constructs need to be explored in other settings. 

There were also major divergences in the results obtained in the two studies. 
First, in the mid western city, the separation of physical and social dimensions 
of community satisfaction were not as conceptually distinct as in the British 
new town. This is particularly apparent in Factor I but it can be seen in the inter
factor correlations (see Table 2). Factors with both social and physical over
tones are significantly inter-correlated. A second divergence between the 
two studies is the loadings of social interaction variables. In the new town 
study, social interaction variables comprised a distinct factor; while in the 
midwestern city, they were bound up with other community dimensions. 

Finally, a third significant difference is the presence of a nearly orthogonal 
"Religious Brotherhood" dimension in the midwestern city, and the absence of a 
truly religious dimension in the new town data. A probable explanation for 
this lies in the differences in the relative importance of religion in the two 
cultures. In Great Britain, religion has tended to have relatively little signifi
cance in recent years. Conversely, the midwestern city studied lies in · the 
northern portion of the American "Bible Belt;" thus religion may have a more 
central place in the lives of many respondents. 

IMPLICATIONS 

This study of community satisfaction, especially when coupled with 
previous research, has implications for both environmental social psychology 
and urban planning. The presence of several conceptually similar factors in 
two diverse research sites suggests that certain aspects of community satis
faction may be generalizable beyond that permitted statistically. If so, further 
research is required into the variables and conditions that affect first, generaliza
bility, and second, the manner in which those dimensions are expressed. 

Divergences in factors in the two solutions, however, highlight the com
plexity of creating or maintaining physical and social community environ
ments that will be satisfying to their residents: Community satisfaction 
is a complex phenomena; its specific patterns vary with location and, to some 
extent, sub-culture. Thus, planning elements that are associated with "satis
fied" residents in one situation may not be in any other. As highlighted by 
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these data, the particular difficulty, especialiy for urban planners, is to under
stand how the various elements of satisfaction with the community environ
ment are manifested in the individual planning case. A specific set of design 
tactics may or may not be applicable to any one case. Applicability will, in 
part, depend on the social-psychological organization of environmental com
ponents within the individual community system. 

NOTE 
1The authors would like to thank D. J. Bardo for reviewing earlier drafts of this paper. This research 

was supported by Wichita State University Grant #3708-50. 
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ABSTRACT 

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

INTRODUCTION 

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

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

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

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

METHOD 

TEST MATERIAL 

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

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

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

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

PARTICIPANTS 

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

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

PROCEDURE 

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

RESULTS 

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

INDIVIDUAL INTER-MODALITY FACTOR DESCRIPTIONS 

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

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

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

Second-order factor pattern matrix 

16PF-MAT 
Scales Factors 

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

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

Note: Values below .30 and decimal points omitted. 

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

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

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

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

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

The other cross-modality pattern with sufficiently high loadings to merit 
discussion in this early stage of cross-modality research is that of Factor 8, 
involving Qi of the 16PF and negative home-parental sentiment. Because 
the present study did not involve any experimental manipulations, it is not 
possible to draw conclusions about the direction of causality in this interesting 
relationship, that is, whether high self-sufficiency might result from and/or 
cause low home-parental sentiment. However, the finding of a pattern of this 
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nature suggests that future research concerning Q2 might advantageously 
be aimed in the direction of investigating variables in the home situation. 

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

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

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

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

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

THE ADJECTIVE CHECK LIST AS A PERSONALITY 
ASSESSMENT TECHNIQUE WITH STUDENTS 

V. R. Shaw 
Big Spring State Hospital1 

The Adjective Check List (ACL) was administered to 51 undergraduate 
students at Wichita State University, Wichita, Kansas. Of the 24 ACL (Gough, 
1965) scales, two were eliminated due to the possibility of linear dependence. 
These were "number of adjectives checked" and "unfavorable adjectives 
checked." Product-moment correlations were calculated among the remaining 
22 scales obtained from the ACL proceeding to a factor analysis. 

Eigenvalues were computed for the correlation matrix. The Scree test 
(Cattell, 1966) indicated six factors. An iterative principal axis solution was 
applied to the correlation matrix until the communalities stabilized in the sixth 
decimal place. A Kaiser Varimax Orthogonal Rotation (Harman, 1967) was 
applied to the factor matrix followed by fifteen graphical oblique rotations 
(Cattell, 1963), resulting in a 54.55 percent .10 width hyperplane.2 

The most significant finding of this study was that in examining the factor 
structure of the 22 ACL scales it was found that six factors helped clarify the 
multidimensional characteristics of the instrument. The factor analysis 
demonstrated that the structure of the ACL in this sample yielded six dimensions 
related to personality assessment with students. These factors were: (a) Social 
Undesirability; (b) Extroversion-Introversion; (c) Counseling Readiness; (d) 
Intelligence; (e) Independence; (f) Cautious Self-centeredness. 

These are not conclusive results because of the limited sample size and 
may be further clarified by additional research utilizing more measures of 
personality. It was found that the ACL is a difficult measure to factor analyze 
due to the possibility of linear dependencies and lack of a hyperplane count in 
the .10 width. Therefore, further research will be needed to demonstrate usage 
of the ACL as a personality assessment technique with students. 

NOTES 

1The writer wishes to express thanks to Dr. Charles Burdsal, Wichita State University, for his 
helpfu criticisms of this paper. 

2For such data as the intercorrelations, Vo, V ra, Rr, etc., write Virginia R. Shaw, Psychology Depart
ment, Big Spring State Hospital, Big Spring, Texas 79720. 
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BOOK REVIEW 

SHORT FORMS OF THE MMPI 

T. R. Faschingbauer and C. S. Newmark 
uxington Books, Heath & Co., Mass., 188 pp., 1978 

The authors promise, as the title of their monograph foretells, to write of 
the abbreviated forms of the MMPI. Their book is precisely that and no more. 
They credit a 1975 MMPI Symposium as the immediate inspiration for their 
work, although they have both been associated with one of the more notable 
of the efforts to shorten the MMPI. The book deals with 7 instruments intended 
to reduce the length of the MMPI. These abbreviations all were produced in 
the last ten years - the authors dismissing earlier efforts as ". . . limited, 
simplistic, often covert ... " (p. 153). Each instrument is considered, insofar as a 
plethora of studies permits, by topical sequences of item sources, means and 
standard deviations of scales studied, reliability and validation strategies, 
and diagnoses through clinical inference. The latter topic is represented 
variously as "point codes," "profile analysis," "professional consensus," 
and "configural classification." To this end there are 61 tables, some 166 
references, and 8 pages of index in this 188 p. volume. 

All of the tests considered are made up of items drawn in a variety of ways 
from the MMPI. All but one (McLachlan's Maxi-Multi), and in some degree the 
MMPI-168) are validated through some subset of the scales of the MMPI. It 
is probably fair to say that the reviews are equivalent to the data given in a 
good publisher's test manual. There is no attempt to examine the difficulties 
inherent in the criterion, although the authors seem to accept the limitations 
that for " ... individual diagnostic decisions" these tests have been relatively 
unproductive (p. 49; see also pp. 63, 80). 

Although the chapters in the book are devoted essentially to descriptive 
studies of the short form one by one, based on a variety of samplings, each 

· chapter offers an examination of a way or ways to score subsets of the MMPI 
items. Perhaps the most common practice is the comparison of such scores 
"extracted" from an administration of the full MMPI with the total scores 
of the inventory. Perhaps the most persuasive conclusion was drawn by the 
representative of the Psychological Corporation at the symposium referred to 
above. "(He) felt that ultimately the Psychological Corporation might publish 
one of the existing short forms, but he was not yet convinced that any of short 
forms in this book are the solution to the MMPI's length." (p. 167) 

Jackson 0. Powell 
Wichita State University 
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