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Abstract

MEASUREMENT OF RESPONSE STYLES, ACHIEVEMENT-RELATED
DISPOSITIONS, AND INTELLECTIVE SELF-EVALUATION
by
Charles Levy
Adviser: Professor Samuel Messick |

Response styles were investiceted in the measurement by
self-report questionnaires of achievement-relazted
dispositions and intellective self-evaluation. An
exploratory factor analysis was designed which included
hypothesized response style factors for agreerent
acquiescence, acceptance acguiescerce, decsirability, and
defensiveness., Content factors were hypothesized for
achievement crientation, test anxiety, verbal self-
evaluation, mathematical self-evaluation, test
anxiety/intellective self-evaluaticn, and intellective self-
evaluation/expectancies.

An exgploratory factor analysis of a combined sargple of
females and males (N = 341) was performed. With regeard to
response styles, the findings included factors of
Desiratility, Defensiveness, and two Acguiescence factors at
the first order. With regard to ccntent, the first-order
factors were Mathematical Self-evaluaticn, Achievement, Iest
Anxiety, Verbal/Intellective Self-evaluation, and
Performance Expectancies. Second-crder factors were found

involving combinations of Achievement with Intellective

—iv-



Self-evaluation, and Test Anxiety with Intellective Self-
evaluation. The correlations of the first-order factors
with vocabulary, mathematics, and hidden figures cognitive
measures, and sex of subject were also cbtained, and showed
meaningful associations.

A confirmatory factor analysis of a selected subset of
measures was performed on data from the tctal sample.
Hypothesized factors were desirability, acceptance
acqguiescence, agreement acguiescence, achieverent, and test
anxiety. The results vwere factors interpreted as Test
Anxiety, Acquiescence, two Desirability factors, and
Resultant Achievement Tendency.

Sex differences in means were found on mathematics and
hidden figures cognitive measures, and on self-report
measures of content, Desirability, and Defensiveness. Sex
differences in correlations of cognitive measures with self-
report measures, and among self-report measures were found.
The evidence of sex differences in means and correlations
suggested doing separate explioratory factor analyses for
females (n = 231) and males (n = 106). Bcth parallel
analysis and chi-square methods of testing the number of
factors indicated more first-order factors for females than
for males. A sex difference in the number of second-crder
factors was also found by both methods, and irndicated three
second-crder factors in females, and one or two second-order

factors in males.



In serarate exploratory factcr analyses, nine factors
were extracted for females, and seven factors were extracted
for males. The first-order factors for females and fcr
males were compared., At the first order, the factors that
were similar for females and males were labeled Test
Anxiety, Bchievement, Defensiveness, Mathematical Self-
evaluation, LCesirability, and a factor tlending Acguiescence
and Defensiveness. An Acquiescence factor found for females
at the first order was not found fcr males. &£ factor which
included intellective and verbal self-evaluation measures in
both sexes was broader in males in that it also involved
performance expectancies., A factor for females defined by
expectancies for vocabulary, mathematics, and hidden figures
cognitive performances did not closely correspond to any
factor in males. At the second order, an Agreement
Acgquiescence factor was fcund for females, but not fcr
rales. A second-order factor invclving Achievement,
Intellective and Mathematical Self-evaluation, and
Performance Expectancies was found cnly fcr females. A

second-crder Desirability factor was fcund for both sexes.
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INTRODUCTICN

Response styles and content were distinguished as two
sources of variance in personality assessment by Jackson and
Messick (1958)s The distinction emphasized the importance
of incdividual response consistencies that appear to have a
basis not in the specific personality variable of interest
tc the scale constructor, but in other expressive
censistencies in personality influencing the questionnaire
response. Jackson and Messick (1962a) ccnceptualized
response styles as:

expressive consistencies in the behavior of

respondents which are relatively endurinc over

time, with some degree of generality beycnd a

particular test performance tc responses both in

other tests and in non~test behavicr, and usually
reflected in response to item characteristics

other than specific content. (pp. S43-544)

Bentler, Jackson, and Messick (1972) noted that
acguiescence processes and other response styles Yreguire
investigation, understanding, and control for the optimal
measurement of personality" (p. 109). It is important to
centrol respcense styles in attempts to ascertazin
relationships between self-report variables. If they are
not controlled their influence might spuriously contribute
to apparent relationships between variakles supposedly

measuring the same content, and obscure discriminaticns

tetween variables which actually measure different contents.



Response styles are important to understaend because of
their ccnnections with personality. The associations of
response styles with important behavioral dispositions
distinguish variance associated with response styles from
method variance (Wiaggins, 1962), the latter involving
"trivial response biasesY (Jackson & Messick; 1962a,

p. SU43). In a review of factor analytic research linking
response styles to independently measured personality
variables PCamarin and Messick (196%) notecd:

In the nore general study of self-descrirption and

self-evaluation . « « Tresponse styles may be

essential features of the self-referent processes
under study. Thus, when we ask how resgcnse

styles are related t¢ personality traits, we are

askinc in part how central asrects of personality

affect the way one understands oneself and the way

ohe presents oneself to others in a specific type

of evaluative situation. (pe.-1)

The notion of construct validity provides an
orientation to the issues that will be addressed. Construct
validity has been defined as %the degree to which a test
measures the construct it was desiagned to measure" (Lcrd &
Novick, 1968, p. 278) . 1TIwo aspects cf construct validity
are convercent and discriminant validity (Campbell & Fiske,
1559) which involve assessing the degree to which a measure
is similar to other measures of the same construct, and
different from measures of other ccnstructs. Construct
validation also involves determining the meanings of the
construct by investigating its relationships with other

thecretically relevant constructs (Cronktach & Meehl, 1955;

Messick, 1975).



There are two main purposes of the present research.
One intent is to provide evidence ccncerning the existence
and magnitude of response styles using factor analytic and
statistical methods. This may be regarded as an extension
of previous research which has shown the influence of
response styles in various self-report variables., A second
purpose is to evaluate the possible invclvement of response
styles in self-report measures of achievement, test anxiety,
performance expectancies, and intellective self-evaluation.
Here the ccncern is with the construct validity of these
measures, and the guestion of whether they measure ccntents
distinguishable from spurious effects of response stylese.
Subsidiary goals are to develop measures of intellective
self-evaluation for college students which include somne
controls for response styles; to explore possible
relationships of measures of intellective self-evaluation
with self-report measures of achievement, test anxiety, and
per formance expectancies; and to investigate possible sex
differences and differences involving the cogritive style
field independence-dependence.

A preliminary view of the issues that will be addressed
will be given here. The problem with which this research
began was the development of a measure of intellective self-
evaluation. Self-evaluation was ccnceptualized in the
manner cf Diggory (1966) as an individual‘®s evaluation of

his or her powers to attain goals, and linked to



expectations of attaining goals. In the present research,
intellective self-evaluation was conceived as a self-
evaluation referring to intellectual abilities such as
mathematical and verbal abilities, and possibly associated
with expectations for performance cn abilty tests.

A question that arose was the extent to which
intellective self-evaluations might be veridical. That is,
to what degree may self-reported evzluaticns cf intellectual
abilities correspond with the measured abilities? It was
recognized that individuals may be unable or unwilling to
accurately report about their abilities. Thus, it is
necessary to consider psychological processes which bias
intellective self-evaluations or cause them tc be
inaccurate.

When individuals® abilities are tested, as in taking a
standardized intelligence test, anxiety about evaluation is
aroused. Surely, when individuals are asked to evaluate
their akilities anxiety about that evaluvation may be also
elicited., Anxiety might affect cocnitive aspects of self-
evaluations, depending on individuzls® coaonitive styles
(Messick, 1964) ¢ One of the most studied cognitive styles
is field independence-field dependence, which is considered
below as having possible effects or the relations of
intellective self-evaluations with anxiety abcut evaluation.
Achievement motivation may be also aroused when individuals

evaluate their abilities. Moreover, test anxiety and



achievement motivation are expected to ke related to
intellective self-evaluations because of their implications
for level cf performance in achievement situations.

Inaccuracy and biases in self-evaluation may arise from
defensiveness and biases in self-percepticn, variables which
are linked to response styles. Since defensiveness and
response styles might ke involved in intellective seli-
evaluations and self-reports regarding test anxiety and
achievement, their contaminating influence must be taken
intc account. Thus, an attempt will be made to
differentiate clearly between content and stylistic
determinants in the assessment of intellective self-
evaluation and achievement-related dispositions, and to
appraise each separately.

Chapter 1 reviews the literature on response styles,
and Chapter 2 surveys literature on measurement of
achieverent-related dispositions and intellective self-
evaluation. Chapter 1 first examines research on
acquiescence. Factcr analytic and item-reversal studies of
the Minnesota Multiphasic Personality Inventory (MMPI) which
provided evidence of acgquiescence in self-report personality
variables are discussed. The hypcthesis that there are two
kinds ¢f acquiescence, agreement acquiescence and acceptance
acquiescence, is described. Recent studies of agreement
acquiescence, acceptance acguiescence, and content by factor

analysis and estimation of variance components are then



reviewed. The literature on desirability is then
considered. Factor analytic research which differentiated
desiratble respohding and defensiveness is surveyed, and
psycholcgical processes involved in these factors are noted.

Chapter 2 reviews literature cn measurement of
achievement-related dispositions and intellective self-
evaluation. Self-report measures cf achievement and test
anxiety are considered with regard tc¢ issues ¢f validity of
measurenent. Reséarch and theory linking achievement-
related dispositions, expectations of success, and
intellective self-evaluation is described. Finally, the
possibility is considered that these linkages might ke
roderated ty sex differences and the cognitive style field
independence-field dependence.

The fcllowing chapters empirically address questions
ccncerned with response styles and content. With regard to
response styles, a major guestion is whether response styles
are involved in measures of achievement-related dispositions
and intellective self-evaluation. & subsidiary problem is
whether résponse style factors of agreement acquiescence and
acceptance acguiescence can be found in this domain. With
regard to content, the problem is whether factors pertaining
to achievernent-related dispositions and intellective self-
evaluation can be found when response styles are controlled
by separately extracting response style factors. Subsidiary

guestions are concerned with the structure of intellective



self-evaluations,‘i.e., the differentiation of mathermatical
self-evaluation and verbal self-evaluation, and the
relationships between achievement-related dispositions,
intellective self-evaluations and performance expectancies
Qhen response styles are controlled.

Chapter 3 reports on the developmént of measures of
intellective self-evaluation which contain separate
subscales cf items keyed agree and disagree, thus affcrding
an evaluvation of the influence of acguiescence. Factor
analyses of 12 measures of response styles, intellective
self-evaluation, test anxiety, and self-esteem on data from
a sample of 156 female undergraduates are repcrtede.
Analyses of acguiescence and desirebility in intellective
self-evaluation items are described, and the intellective
self-evaluation measures are develcped further so as to
control for desirability and to permit appraisal of bcth
agreement acquiescence and acceptance acquiescence.

Chapter 4 through Chapter 7 report factor analytic
studies of 33 response style and ccntent self-report
guestionnaire measures on a sample of 3&1 undergraduate
students. Chapter 4 describes the design and data
collection procedures. The constructicn and selecticn of
measures is structured by hypotheses for response styles an
content. For response styles, the hypothesized factcrs are
agreement acquiescence, acceptance acquiescence,

desirability, and defensiveness. For ccntent, the

9
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hypothesized factors are achievement tendency., test anxiety,
verbal self-evaluation, mathematical self-evaluation, a
factor asscciating test anxiety with intellective self-
evaluation, and a factor associating intellective self-
evaluation with performance expectancies.

Chapter 5 describes an exploratory factor analysis of
the total sanple. The correlations of first-crder factors
with vocabulary, mathematics, and hidden figures cognitive
measures, and sex of subject are also given. Chapter 6
describes sex differences in reans, correlaticns, ané factor
structures. The associations of the factors with cognitive
measures are also given for females and males separately.
Chapter 7 reports a confirmatory fector analysis of a
selected subset of measures. |

Chapter 8 summarizes the results, and offers some
theoretical interpretations and implications for research on
response styles, achievement-related dispositions and

intellective self-evaluation.



RESPONSE STYLES

Cchcertions of response styles arose fror
considerations for the possibility that response biases
might interfere with the measurement of content. These
conceptions were gradually linked tc psycholocical theories
and concepts of personality traits (Damarin & Messick,

1965) .

Acquiescence

Acquiescence was first detectedAin tests of ability and
achievement, but has since been studied in personality tests
Such as the California F-scale, MMPI, and Personality
Research Fcrm (PRF). Cronbach (1942) proposedé that
acguiescence was the source of differences in the
true-false tests of kncwledge. Crcnbach (194€, 1950)
suggested that acquiescence and other response sets might be
inferred from nonuniform choices among available response
categories. These sets were regarded as threats to the
validity of the measurement of content. Cronbach
distinguished between sets that operate in a specific
testing situation and more stable response biases that are

characteristic of the test taker. These latter stable
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response biases have been called response_styles by Jackson

and Messick (1958).

Acgquiescence was first consider=d seriously as a
personality variable in connecticn with the California
F-scale (Adorno, Frenkel-Brunswick, Levinson, & Sanford,
1950) . Acquiescence was found to be a component on the
F-scale in several studies (e.g., Chapman & Bcck, 1958;
Jackson, Messick, & Solley, 1957). Methodological critics
of the F-scale pointed out that accuiescence was confoundegd
with authoritarianism, because the authceritarian response is
always keyed true. Although it was argued that this is
appropriate if acquiescence is itself an authoritarian
trait, only a moderate relationshir was found between
acquiescence and authoritarianism when they were appraised
independently.

An acquiescence factor was found on subscales of the
MMPI in a set of factor analyses of different populations
(Jackson & Messick, 1961, 1562a, 1962b). The factor was
broad, in that it was invoclved in a wide range of content
scales. Thus, the studies showed that it is important to
control acquiescence in a wide rance of ccntent scales. The
breadth of the factor acccrded with an interpretation of
acquiescence as a response style.

The pattern of correlations amcng accuiescence measures
suggests that there is more than one type of acquiescence

(Damarin & Messick, 1965). Damarir and Messick reviewed
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studies in which acguiescence measures were factor analyzed
along with self-repcrt and objective test datz. These
studies indicated that there is more than one acgquiescence
factor, each involving different clusters of dispositions.
A study by Morf (1969; Morf & Jackson, 1972) reviewed below
provided factor analytic evidence cf two kinds of

acqguiescence in experimental perscrality measures.

s s o e el i e e S T S0 s e e S i S S Sl ot e

In a series of factor analytic investigations performed
on three different samples Jackson and Messick (1961, 1962a,
1962b) identified two large stlylistic dimensions on the
MMPI accounting for more than 75% cf the commcn variancee.
Smaller factors, some cf which were interpreted in terms of
content, were also found. One of the two larce dimensions
was highly associated with the desirability scale value of
the items and was called desirability. The other large
and was identified as acquiescence,

Blcck (1965) argued that when certain MMEI scales are
split into separate subscales compcsed cf items keyed true
the subscales. For instance, Block suggested that the items
keyed true in the Pa scale primarily involve ideas of
external influence and poignancy, while the items Keyed

false primarily involve moral virtuve. Further, Block
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proposed that the Acquiescence factor might involve content
common to all the scales defining it. Blcck found that the
factor structure of the MMPI is unchanged when scales with

alse are used.

an equal number of items keyed true and
This gave the impressicn that the relationshirs which had
been attrikuted to acquiescence shculd in fact be ascribed
to content.

However, Block®s approach of talancing the number of
items keyed true and false may have failed to control for
acquiescence. Such a failure would explain the
correspcndence between the factor structures cbtained by
Block and the structures obtained when acquiescence and
social desirability are uncontrolled. Consider the
following simple model for the effects cf acguiescence,
centent, and other response styles. Assume that the item
response is a weighted linear combination of acquiescence,
content, and other stylistic latent variables. The weights
are factor loadings. Assume for this discussion that
acquiescence is uncorrelated with content and other response
styles, a simplification that may not be true for all
scales. In forming a total scale from a set of such items
by summing across items, variance due tc¢ acquiescence coculd
be eliminated in the total if the sum across items of the

weights of the acquiescence latent variable were equal to

Z€I 0.
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The atsclute value of the loadings on acquiescence of
(Messick, 1967) . Significant differences in response
accuracy have been found between positively and negatively
worded iters (Schriesheim & Hill, 1981), which supports a
view that acguiescence is differently elicited by these item
types. Thus, in Block®s study the sum cf the acguiescence
factor loadings of the items comprising a scale may have
differed from zero, even though there were an equal number
of items keyed true and false.!?

5lock also supported his interpretations by showing
behavioral correlates of the purportedly acguiescence-
controlled and desirability-contrclled factors which
accorded with his interpretations. However, Eentler et al.
(1971) noted that the existence of the two large MMPI
dimensions, implicating virtually all MMPI items and scales,
is not consistent with any published account c¢f the
rationale on which scale construction for the original MMPI
was based. Further, none of the irterpretaticns in terms of
content prcvide a plausible explanation for ¥a kind of
reciprecity between acquiescence and desirability for a
given scale--as desirability or undesirability of content

increases from neutrality, the acquiescence ccmponent

! Block also formed scales on which the variance of the sum
of the true and false keyed items were equal. This still
may not eliminate acquiescence. The variance equalization
may have been achieved by the existence of cpposite
reciprocel relationships between acquiescence and

desirable responding.
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becomes smaller" (Jackson & Messick, 19€62a, p. 547).

In conclusion, the interpretation of one of the large
dimensions on the MMPI as acquiescence is defensible.
Block's critique of this interpretation was shown to have a
rethodological flaw. Many psychologists have considered
roints against the response style interpretation, and of
acquiescence in particular, very demaging. However, all of
these arguments are open to serious criticisms some ¢f which
are noted by Bentler et al. (1971) . These criticisms
sustain the theoretical and empirical value of response
styles. (See also Bentler, Jackson and Messick's, 1972,

criticism c¢f Block, 1971.)

MMPI Item Reversal Studies

There have been several studies in which the effects of
acquiescence and content have been investigated by reversing
dichotomous items on which the respcnse opticns are agree
(or true) and disagree (or false). Befcre examining the
issues raised by these studies it will be worthwhile to
define coriginal and reversed items keyed agree and disagree.
Some of the examples will be drawn from Appendix A.

For dichotomous items on which the responses are aqrae
(true) cr disagree (false) the keying of an item refers to
-whether the scoring of the response agree (true) or disagree
(false) is taken to indicate presernce of the trait being
measured. Items are usually keyed in terms of the content

of the scale which they comprise. Thus, the items in
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Appendix A in the categories Positive,_ BAgree and Negative,

gree are keyed agree, and those in the categories Pgsitive,

[la

Disagree and Negative, Disaaree are keyed disagree.

Investigators who are primarily interested in response
styles may key items in terms of properties other than
content. Examples of scales whose items are keyed in terms
of response styles are Edwards® (1957) Social Desirability
(SD) scale and Messick®s (1962) Acguiescence 1 and
Acguiescence 2 scales.

A reversed item is one which has the same content as an
original item, but which is opposite in meaning in terms of
that content. 7Two different types of reversals have been
employed in item reversal studies., Negation reversals are
simple grammatical insertions of a negation like not or
don*t. Polar opposite reversals involve reversing the
semantic sense of a sentence. In the item-reversal studies
and the factor analytic studies discussed belcw item keying
is in terms of content. Table 1.1 provides a summary of
reversals and conventional item Keying for an original item,

I'm smarte.

o s s st et o S .

has a key=d response to the original item and a response
that is not keyed tc the reversal. Thus, the original and
reversed items have opposite factor loadings on a

hypothesized Agreement Acgquiescence factor. This would



16
Table 1.1

Reversals and Keying

Item Type Phrasing Keying
I'm smart. Original Positive Agree
I'm dull. Polar opposite Positive Disagree
.I'm not dull. Polar opposite Necative Agree

plus negation

I'm not smart. Negation Negative Disagree

contribute to a negative correlaticn between criginal and
reversed items. Since the original and the reversal are
both keyed in terms of content an individual who
consistently responds to both items in terms cf content has
a keyed response to both items. Thus, the factor loadings
of the crigcinal item and the reversal on a hypothesized
content factor are the same. This would contribute tc a
positive ccrrelation between the original and the reversal.

On many MMPI scales the preponderance of the items are
keyed agree for content. If agreement acguiescence is
cperating on such scales it is confcunded with content. An
approach tc determining the separate contributions of
acqguliescence and content is to employ reversals of MMPI
items, and to examine the correlations between the original
items and the reversed items.

A numkter of item-reversal studies cshowed sizable

positive correlations between original and reversed forms of
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MMPI items (e.q., Rorer & Goldberq, 1965). Ccntent
proponents used the findings from such item-reversal studies
as support for the overall claim that acquiescence is of
minor importance. However, the findings from the item-
reversal studies of high correlaticns between original and
reversed MMPI scales Ydo not appear to te consistent with
the reported low, and sometimes necgative, correlations
between true and false parts of original MMPI scales™
(Messick, 19¢€¢7, p. 135). '

Bentler et al. (1971) hypothesized two types of

acquiescence. Agreement acguiescence is the response style

criginally ccnstrued to define acguiescence--individual
differences in the tendency to agree. In the personality
domain the definition would include agreement with
personality statements. For example, a perscn high in
agreement acgquiescence would agree with all fcur items in
Table 1.1. Agreement acguiescence may be linked to 1low
verbal interpretive skill. Damarirn and Messick (1965)
summarized investigations showing negative relations between
acquiescence and verbal intelligence, analytic attitude, and
criticalness. This also may corresrond to the type cf
acguiescence that Jackson and Messick (1958) called
cvergeneralization, although its basis appears to lie not so
much in a tendency to overgeneralize as in an inability to

differentiate or particularize (Messick, 1967).
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The second type of noncontent respcnse is that of

acceptance_acguiescence. This resgense style is defined as

individual differences in the tendency to consider
characteristics as descriptives In the personality domain,
this definition would include accepting characteristics as
self-descriptive. A person high in acceptance acquiescence
aarees with statements phrased in a positive way, and
disagrees with statements that are negatively phrased. For
example, such an individual would agree with the first two
items in Table 1.1 and disacree with the second twoe.

Camarin and Messick summarized evidence that acquiescence is
asscciated with objective tests of speed, tempo, and
fluency. This pattern appears to correspond to Couch and
Keniston®s (1960) clinical assessment of yeasaying as
impulsive stimulus acceptance, a temperamental trait that is
intrinsically associated with the tendency to say ves.

A proklem with the item-reversal studies was that a
large propcrtion of the reversals were negaticn reversalse.
Thus, the high positive correlations between original items
and reversed items could be explained by an acceptance
acguiescence hypothesis (Bentler et al., 1971). That is,
acceptance acgquiescence and content were confcunded, since
the factor loadings of the original and reversal hacé the
same signs for the hypcthesized acceptance acguiescence and
content factors. Thus, either acceptance acquiescence,

content, or some combination of the two could be causing the
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high pcsitive correlations.?

Factor Analytic_Research

Early factor analytic studies ¢f the MMPI (Jackson and
Messick, 1961, 1962a, 1962b) which did not distinguish
acceptance and agreement showed that acguiescence accounts
for a large proportion of the common variance oﬁ MMPI
scales. Content is of relatively wminor importance, even for
several subscales keyed agree and disagree sugposedly
measuring the same content. Recently Bentler et al. (1971)
have suggested that acceptance acquiescence is the major
influence, and that agreement acquiescence 1is less important
than acceptance acgquiescence.

Messick (1967, pp. 141-144) summarized a factor
analysis of true and false parts of both original and
reversed MMPI scales in the same analysis. & large factor
rrovided a clear separation between original and reversed
true scales and original and reversed false scales, with
corresgonding original and reversed scales receiving very
similar loadinas on the factor. Subjects scoring high on

the dimension acreed with original positively phrased MMPI

items and disagreed with negatively phrased reversals of the

2 The factcr loadings of original and reversal on agreement
acguiescence would have the same sign. Presumably, this
should operate in an opposite direction to acceptance
acguiescence and content in affecting the ccrrelation.
Since the negative correlations ltetween original and
reversals were substantial, these studies do seem to
indicaté that agreement acquiescence is a relatively minor
component of variance.
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criginals. They disagreed with original negatively phrasegd
items, and agreed with their positively phrased reversals.
The dimension was interpreted stystically as the tendency to
accept rany heterogeneous characteristics as descriptive of
the self. It was also suggested that it might involve
impulsivity, i.e., impulsive stimulus acceptance.

In this same study, a smaller factcr tencded to separate
true-keyed scales, both original and reversed, from false-
keyed scales. Subjects scoring hich on this dimension
consistently agreed or responded trueg to MMPI items,
regardless of whether the itemrs were positively or
negatively phrased. It was considered a consistent tendency
to agree or respond true to personality items regardless of
the form of phrasing., It Qas suggested that it might be
related to inadequacies in verbal comprehension--possibly an
intellectually based édimension of scquiescence.

A study by Morf (1969; Mcrf and Jackson, 1972) on a
sample of 87 males and 109 females showed the operation of
each of the acguiescence processes. Morf and Jackson used a
facet desicn, with items selected to elicit hypothesized
content and stylistic processes, and specially constructed
response style marker scales. Iters were selected to
rrovide measures of eight processes: aqreement
acquiescence, acceptance acguiescernce, desirability,
adjective acquiescence, and four content dimensions. The

centents were exhibition, play, succorance, and
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understanding. In the factor analysis of scales composed of
these items eight factors were hypcthesized and extracted,
and the factors were rotated objectively to a position
correspcnding to the hypothesis. LCistinct factors of
bgreement Acguiescence and Acceptance Acquiescence were
found, acccunting fer 18.2% and 12.1% of the common
variance, respectively. & high decree cf correspondence
with the hypotheses was obtained for these factors. &1l
true-keyed scales lcaded positively and all false-keyed
scales loaded negatively on the Agreement Acquiescence
factor. All but one of the 44 perscnality and attitucde
scales in which direction of wording and direction of keying
were systeratically varied loaded in the apprcpriate
direction on the Acceptance Acquiescence factcr. Also, a
factor identified as Rdjective BAcquiescence was found--
restricted to adjective check-list items--which involved
either agreement or acceptance acquiescence, or some blend
cf the two. A clear-cut Desirability factor was obtained.
Finally, fcur factors representing each of fcur hypothesized
content dimensions were obtained.

Jdcrdan (1977) discussed the pc¢ssibility that Morf's use
of Procrustes rotation methods might have capitalized on
chance in achieving a fit with the hypotheses. Jordan noted
that the elaborate faceting of the data reduces to

inconsequential the probability of this occurringe.
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Jocrdan criticized the adequacy c¢f reversal and
counterbalancing in Morf®s study. The content stems used to
define the response style facets were distributed
nonrandomly across the facets of the design: item stems
were not counterbalanced with respect to the facets c¢f
agreement and endorsement. Thus, the lack of
counterbalancing maximized the chance that content-based
differences in the exemplars of a trait were confounded with
the estimation of response styles., Jordan shcwed that when
each content area used by Morf was studied separately, a
varimax rotated factor structure was equally cr more
consistent with a stem overlap hypothesis as it was with a
response style hypothesis.

However, the hypothesis of separate accertance and
agreement acquiescence was tested by Morf in a factor
analysis that included all the contents in one analysis.
There was no stem overlap on items from different content
areas. The rotated signs of the factor loadings fit the
response style hypothesis for all ccntent areas. Thus, the
factors defined as Bcceptance and BAcreement Acquiescence
were not easily interpreted in terws of content, since they
implicated diverse content scales in both positive and
negative phrased subscales keyed acree and disagree.
Jordan's demonstration of stem overlap within content areas
was not inconsistent with a finding of response styles

acrc¢css content arease.
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Jcrdan applied three tests for the number of connon
factors to Morf®s data: PBartlett’s test; the Kaiser -Guttman
roots greater-than-one rule; and Joreskog'®s goodness-of-fit
measure, i.e., a likelihood ratio chi-square test for the
number of factors in the method of maximum likelihood
exploratory factor analysis. Morf extracted eight factors,
because that was the number hypothesized. Jordan estimated
the number to be about 13, concluding that Morf
underfactored thé data.

Methods of determinincg the nurkter cf factors have been
evaluated bty applying them to simulated correlation matrices
in which the number of factors and other parameters are
predetermined. Cattell and Vogelman (1977) ccmpared the
écree and Kaiser-Guttman methods on 15 correlation matrices
which varied in number of factors, number of variables,
orthogonal versus obligue factors, presence ¢f simple
structure, presence of error, and size of communalities.
Taking the mean of judges® scree test decisicns, the number
cf factcrs determined was correct in six cases and missed by
plus or minus one in eiaght instances. The Kaiser-Guttman
test consistently underestimated the number cf factorse.

Bartlett’s test, the Kaiser-Guttman roots greater-than-
cne rule, a2and the scree test all involve separating a set of
large eigenvalues from a set of small eigenvalues. The
eigenvalues are extracted from an unreduced correlation

matrix, i.e., a correlation matrix with unities on the main
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diagonal. Thus, the eigenvalues are the amounts of variance
explained by the components from a principal component
analysis. Horn and Engstrom (1979) noted, "It has become
customary to assume that the factors of largest variance
represent common factors and the factors of small variance
represent sampling error and/or measurement error¥ (p. 284).

Hakstian, Rogers, and Cattell (1982) generated
correlation matrices using the usual common factor model and
also a model (the Middle Model) which supplements the common
factor model with a matrix of mincr commen factors
representing measurement error or sampling error.

Parameters of both models included number of variables,
factor to variable ratio, factorial complexity, variable
communalities, and sample size. In a set of analyses
evaluating the scree test and the Kaiser-Guttman test, the
correlation matrices were treated@ as populaticn correlation
matrices. In a second set of analyses, which also evaluated
Joreskog®s likelihood ratio test, random sampling error was
included sc as to simulate correlation matrices from random
samples. In the analyses of population correlation matrices
with the ccmmon factor model the scree test indicated the
correct number of factors for all parameter values. The
Kaiser-Cuttman test tended to slightly underestimate the
ndmber cf factors for data sets invclving a large number of
variables, high factor to variable ratio, and low

communality. With the Middie Model, the Kaiser-Guttman test
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tended to underestimate, and the scree test tended to
overestimate. In the analyses of sample correlation
matfices with the ccmmcn factcr mcéel all three methéés
consistently indicated the correct number of factors when
matrices of variables with hich cormunalities were used.
With low communality variables each performed less
accurately, with results depending on the variable tc¢ factor
ratio. Increasing sample size increased the accuracy of all
three methcds. With the Middle Model, the Kaiser-Guttman
test tended to not register the presence of the minor
factors. On the other hand, the scree and likelihood ratio
methods determined too many factors, except fcr data sets
with small sample size and low comrunalitye.

In conclusion, 2ach of the methods for determining the
number of factors has limitations under certain
circumstances. However, used judiciously they seem tc have
value in determining an interval or range for the plausible
number of factors. There is no guestion that it is better
to use at least one of these methods than to extract the
number of factors determined by one'®s hypotheses without
determininc whether this is warranted.

Thus, Jordan®s criticism of Mcrf was well taken. What
implications might this have for the validity of Morf'’s
analysis? The number c¢f factcrs extracted is a determinant
of variables® communalities (Kaiser, 1976). Also,

extraction of too few factors can result in small factors
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meraging into brocader factors (Jordan, 1977). It does not
seer that distortion in the communalities or merging of
factors due to underfactoring could entirely account for
Morf*s finding of Acceptance and Agreement Acquiescence
factors. There was a strong correspondence between the
predicted and obtained signs of factor loadinas for these
factors. However; it is possible that distortions in the
magnitude of some of the factor lcadinas might have
occurred. The amount of variance accounted fcr by factors

might have been distorted also.

Estimation _of Variance Components

Another approach may be used to study agceptance,
agreement, and content. Subscales are devised which define
levels of a factorial (i.e., crossed) design with twc levels
for each factor. The relative magnitude of the
contributions of acceptance, agreement, and ccntent tc
individual differences are estimated by the size of their
variance ccmponents. Covariances between the effects can

also be assessed.

Methodological_advances. Chapman and Eock (1958)

PP

developed a2 method for determining the ragnitude of
acquiescence and content variance components in the F-scale
measure of authoritarianism. This involved estimation of
variance ccmponents in a mixed model analysis of variance.

Bock (1960) and Wiley, Schmidt, and Bramble (1973) have
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considered covariance structure anzlysis as an approach to
study differences in test performances when the tests have
been constructed by assigning subtests according to item
characteristics in a factorial designe.

Jéreskog (Joreskog & Sdorbom, 1979) summarized a paper
cf Bock:

Bock (1960) suggested that the scores of subjects
on a set of tests classified in 2" factorial
design may be viewed as data frcm an N X 2"
experimental design, where the subjects represent
a randomx mode of classificaticn and the tests
represent fixed modes of classification. Bock
pointed out that conventional mixed-model analysis
of variance gives useful information about the
psychcmetric properties of the tests. 1In
particular, the presence of nonzero variance
components for the random mode of classification
and for the interaction cf the random and fixed
modes of classification provides information about
the number of dimensions in which the tests are
able to discriminate among suktjects. The relative
size of these components measures the power of the
tests t¢ discriminate among sukjects alcrg the
respective dimensions. (pp. 69-70)

The classical formulation of the mixed mcdel involved
assumptions of homogeneous error variances and uncorrelatad
factors. These assumptions may nct always be tenable for
analyzing faceted test data. Bock, Dicken, and Van Pelt
(1969) employed a mixed model apprcach which ¢éid not
restrict the latent variables to be unccrrelated. Wiley et
al. (1973) suggested the study of & general class of
components of covariance models. Their plan included as
parameters: (a) correlated or unccrrelated latent
variables, (b) homogeneous or heterogeneous error variances,

and (c¢) scaling factors which allcw for the pcssibility that
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the observed variables are measured in different metrics.
Bramble and Wiley (1974) employed it to estimate agreement
acquiescence, content, and content-acquiescence components
in the data of Bock et al. (1969). Joreskog (Joreskog &
sorbom, 1979) considered the model of Wiley et al. as a
special case of Joreskog's general mcdel for covariance
structures.

Wiley et ale. (1973) fit to the observed variance-
covariance matrix a model in which the number of factors is
set to correspond to the number of facets in the factorial
design of subtests., This is not predetermineéd in Joreskog’s
approach. Joreskog®s approach allcws the researcher to
empirically determine the number of factors by tests for the
number of factors on the observed variance-covariance
matrix. Then a model which has an apprcpriate number of
factors is fit to the observed variance-covariance matrix.

In the approach of Wiley et al. the desicn matrix,
i.e., the fixed factor pattern matrix of ones and minus
ones, is also set in advance. In JOreskoa®s approach
multiple design matrices can be constructed which reflect
information about which factors there are (and possitle
interactions between them). Thus, Jordan (1977) performed a
preliminary analysis using the observed variarce-covariance
matrix to determine which factors are large, and used its

result to determine how to structure the desian matrixe.
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indings_from_studies_which_estimated_variance
onents. Bock et al. (1969) reversed the items of the

E
comp

[
MMPI Pt and Hy scales. Subjects responded to both the

It

original and reversed versions on two separate occasicns.
Thus, it was a 2 X 2 design, with facets for acguiescence
(original and reversal) and administrations (first and
second) . & model was_constructed treating a score as a
linear comktination of content, acguiescence, and trait
instability components, as well as a ccnstant and an error
component. The model allcwed for ccrrelation between
content and acguiescence, but assured that all other
correlations between components are zerc,

Estimates of the variance compenents and content-
acquiescence covariance were obtained for Hy and Pt scales
separately. A small but significant acquiescence variance
component was found on both scales. On neither scale did
acqguiescence amount to more than 10% of the pcsitive scale
variance. There was evidence, however, that the
acguiescence factor was substantially ccrrelated with the
content factor. The investigators suggested that results
which many researchers have attributed to acguiescence in
the MMPI may be due to the presence of content-acquiescence
correlation.

However, it may be noted that Hy and Pt have hich
negative lcadings on desirability (Jackson & Messick,
1662a) . Messick (1967) noted that Yacguiescence appears to

operate mainly on scales that are relatively neutral in
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desirability and to decrease steadily in influence as scales
become either more and more desiratle or more and more
undesirable¥ (p. 120). Thus, the minor involvement of
acquiescence in the Hy and Pt scales may be accounted for by
the strcng involvement of desirability in these scales.

Another problem with the study of Bock et al. (19€9)
was that acquiescence was egquated with agreement
acquiescence, and the concept of acceptance acguiescence was
ignored. The reversals employed by Bock et al. were
cbtained from an item pool described as one in which
“substantive changes rather than simple grammatical
reversals were used in about 25 percent of the items"
(Dicken & Van Pelt, 1967, p. 936) . Thus, about 75% were
negation reversals. Since acceptance acquiescence was not
measured, the estimate of the content component was
confounded with any effects of acceptance acquiescence. The
use of approximately 75% negation reversals wculd allow the
effect of acceptance acguiescence to be marked.

Jordan (1977) modified Morf's design by constructing
subscales with a balanced incomplete block plan which
counterbalanced item stems, thereby contrclling for the
possibility that item stems are confounded with response
styles. Jcrdan’s sample consisted of 173 undergraduates
from a technical college and 106 underaraduates from an
academic ccllege. Eighty-four percent cf the technical

college grcup were males, and 79% of the academic group were
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females. An analysis of covariance structure was done on
each set of Play, Understanding, and F scales separately.
Tests of dimensionality indicated there were two factcers in
each content area. Preliminary tests indicated that the
variance component for endorsement (acceptance) acguiescence
was not significantly different frcm zero. Variance
component models wers then fit with content and agreement
acquiescence components estimated. The obtained estimates
differed fcr the technical and academic groups. An
aagreement acgquiescence conmponent was significant for both
groups, but was approximately twice as large in the academic
group. Estimates of correlation between content and
agreement acquiescence were close to zZzero. In another part
of the study Jordan constructed three agreement acguiescence
measures from Play, Understanding, and F-scale items, and
two endorsement (acceptance) acquiescence measures frcm Play
and Understanding items. Two-factcr moéels were fit to the
data, with acceptance and endorsement factors hypothesized.
Solutions with the factors constrained to be uncorrelated
and free to correlate were tried. Both sclutions were found
to be acceptable by a chi-sguare acodness of fit test with
maximum likelihood factor analysise.

Jordan®s failure to find acceptance acqguiescence in the
variance cemponent analysis 1is puzzling in view of the
results of the factor analysis. The aprarent discrepancy

might be explainable by arguing that the subscales used in
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the variance component analysis were weak measures of
acceptance acguiescence. The accertance and agreement
acquiescence measures employed in Jordan®s factor analysis
used large numbers of items. Presumably, this increased
their reliability and validity as measures of acceptance and
agreement acgquiescence. In contrast, the subscales used in
the variance component analysis had few items. If the items
were poorly written for indexinag acceptance acguiescence,
the subscales would have been very weak measures of
acceptance acquiescence.

The way in which items are reversed can substantially
affect estimates of the magnitude cf response styles and
conten;. In a reanalysis of Chapman and Bock's (1958) data
Jordan (1977) found that the variance ccmponent for content
tended to bte larger than the variance ccmponent for
agreement acguiescence. HARareement acquiescence ranged from
13% to 21% of true scale variance, and content ranged from
25% to 32%. However, in a study by Jackson, Messick, &nd
Solley (1957), in which the F-scale content wes reversed
while retaining the item style of the original items, an
acquiescence variance component was obtained which was more
than twice as large as the content variance ccmponent.

In Jordan®s analysis of Play, Understanding, and F-
scale items some of the negation reversals were two-clzuse
compound sentences cn which the wording of one clause was

positive and the other negative. Cn the Play scale 12 of 29
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negation reversals involve this kind of sentence, and on the
Understanding scale, five of 28. Such sentences appear to
be ambiguous from the standpoint of evaluatinc the
acceptance acquiescence hypothesis. A better test wculd use
only single~-clause negative sentences, or, if two clause
sentences rust be emplcyed, sentences with both clauses
negatively phrased,

Secondly, the appropriateness cf the words used as
negations was sometimes questionable. The clearest example
of a good negation reversal wculd involve insertion cf a

not, don®t, or arenft in a simple sentence. Cn Jordan's

Play scale eight of 28 necation reversals invclve the words

never, rarely, and seldom, and on the Understanding scale 5

of 28. Morecver, scmetimes these terms occur in the type of
two-clause sentence noted above. It seems to be doubtful
whether such sentences are consistently processed by all
subjects as negations. Furthermore, there may be individual
differences in the ways the negative connotations of such

sentences are construede.

Summary. Early factor analytic studies of the MHEI
cbtained a brocad factor completely separating true- and
false-keyed subscales which was interpreted as acgquiescence.
Criticisms of this interpretation by Block (1965) were
discussed, and it was concluded that the acguiescence

interpretation was still tenable. Early item-reversal

studies of MMPI items did not show evidence of acguiescence,
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however. The hypothesis of two kinds of acquiescence,
acceptance acquiescence and agreement acquiescence, may
provide a way to resolve the apparent ccnfradiction.

A factor analytic study of Morf was reviewed. ZThe
study provided evidence for the existence of both acceptance
and agreement acquiescence. BAlthough the protlem of
underfactoring puts into doubt its estimates cf the size of
factor loadings and the amount of variance explained by
factors, the consistency between the signs of factor
loadings and the hypotheses could not be disccunted. The
interpretaticn of the larage factors as acceptance and
agreement acgquiescence rather than content was also
considered to be warranted.

Estimation of variance and covariance components was
done in studies of Bock et al. (1969) and Jordan (1977).
Small but significant agreement accuiescence variance
components were obtained in both studies. Thus, the
hypothesis of the existence of agreement acgquiescence was
supported ty both factor analyses 2nd estimates of variance
components. Estimates of the magnitude of agreement
acquiescence vary, however. Item writing procedures were
considered as a possible cause of this variabilitv. The
hypothesis of acceptance acquiescence was not supported in
Jordan's variance component analysis. An attempt was made
to resolve the apparent contradicticn between this finding
and Jordan®s factor analysis which supported the hypothesis

of acceptance acquiescence.
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Desirability Response Styles |

Research on desirability respcnse styles 1s asscciated
with a longstanding problem in measurement of personality by
guestionnaires, the problem of deception. In various
settings in which personality questionnaires are
administered some individuals may crresent an invalid
irpression of their attributes so as to get rewards or
approval, cr to avoid negative outccmes contingent on the
assessment. Various scales have been used to detect biases
and distorticn in self-reports, such as the lie scales
discussed kelow.

Although lie scales typically have low ccrrelations
with measures of content, Edwards® (1957) SD scale
correlates with a wide range of perscnality scales. If the
SD scale is interpreted as a measure of deception, an
implication that may be drawn is that a wide range of
measures of content are affected by biases in self-regort or
self-evaluation. Thus, there is a need to control
desirability for the optimal measurement of ccntent, and to
understand the psychological processes involved in

desirability.

Desirability

Twe factors involving consistent resronses to
connotations of desirability have teen found in factcr

analyses of self-report personality and psychopathology
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guestionnaires. One of these Edwards (1970) called social
desirability and the other, lying ¢r impressicn management.

Edwards (1970) described a psycholcgical scaling method
for obtaining social desirability scale values (SDSVs) for
each of a set of personality statements:

To obtain the SDSVs, personality statements

are presented, one at a time, to a group of judges

whc are asked to rate each statement on & 9-point

rating scale ranging from extremely desirable,-

through neutral, to extremely undesirable . « o+ &

For each statement a distribution of ratings is

obtained and it is then possible tc find the mean

rating assigned to a statement. This mean rating

is called the SDSV of the statement. If a large

and representative set of perscnality statements

is rated for social desirability, it will be found

that on the average, some statements are judged &s

being extremely desirable, others as extremely

undesirable, and still others as falling somewhere

between these two extremes. (pr. 88)

Edwards noted that the same set of items for which
SDSVs are known may be aiven to an independent group of
individuals who are asked to describe themselves by
responding true or false to each statement. It is then
pcssible tc find for each individual the numbter of socially
desirable responses, a socially desirable response being a
response of true to an item with SDSV above 5.5, or false to
an item with SDSV below 4.5. Edwards® (1957) 39-item Social
DPesirability (SD) scale consists of items from the MMPI that
were scaled for social desirability and were found to have
SDSVs above 5.5 or below #4.5. There are nrine items with
SDSVs above 5.5 keyed for true resgonses and 30 with SDSVs

below 4.5 keyed for false responses. Edwards (1970) called
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the scale Ya very early attempt to measure individual
differences in the tendency to give socially desirable
responses in self-description (p. 111).

The procedure of selecting items in terms of their
desirability scale values has been applied to other item
pools in constructing other desirabkility3 scales. Jackson
and Messick (1962a) devised five desirability scales which
differed in mean judged desirability of the items. Items on
all five scales were all keyed true so that the influence of
acqguiescence on each could also be determined. Jackson's
(1974) PRF Desirability scales were constructed by a
procedure'which included selection c¢f items from each
extreme of a distribution of desirability scale values. The
scale ccmposed of items keyed agree has items with high
desirability scale values, and the scale compcsed of items
keyed disagree has itemrs with low desirability scale values.
Items of both scales were also selected so as to avoid
psychopathclcgical content and content consistencies.

-In factor analyses of response style and personality
scales (Edwards, 1963; Edwards, Diers, & Walker, 1962;
Edwards & Walsh, 1964; Jackson & Messick, 1962a) a factor

was found with high factor loadings on desirakility scales

and loadincs abcve 30 on a broad range of personality

3 The term desirability appears preferable. There arxe
vindividual viewpoints about the desirability of cerxrtain
personality characteristics" (Messick & Jackson, 1972).
The term social desirability appears to imply a uniformity
in judgments of desirability.
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scales. It accounted for a substantial fraction of the
total variance in several qﬁestionnaires, more than any
other response style and probably more than any factor of
item content (Damarin & Messick, 1965; Edwards, 1970). It
was marked by Edwards® (1657) SD scale and, in the negative
direction ty anxiety scales such as the Manifest Anxiety
scale. Edwards (1970) interpreted the Sccial Desirability
factor in terms of the influence of individuals® judgments
¢f the social desirability of attritutes c¢cn their

endorsements of the attributes as self-descriptive.

Psycholegical processes_involved in_desirability.

Camarin and Messick (1965) proposed that answers to
personality items reflect as many as four different sources
of variance, including:

l. Variance in assessed or "true" desiratility.

2., Variance in accuracy of self-rerort.,

3. Variance in response bias caused by the subject's
positive or negative self-referent attitudes.

4. Variance in response bias caused by attitudes toward
the guestioner.
Evidence was reviewed indicating that SD scores are
nonlinear functions of the basic trait variables. Damarin
and Messick analyzed propcsals that Edward®s SD scale
measures some sort of true desirability, i.e., subjects afe
accurately indicating their true desirability or adjustment,

an interpretation consistent with content oriented
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interpretations of the Desirability factor. Damarin and
Messick (1965) noted, %"Other reinterpretations . «
require us tc have faith in the accuracy of the subject's
responses . » o o Nevertheless, everythinc points to the
conclusion that subjects may differ considerably in their
ability to provide accurate reports on their own behaviors"®
(p. 17) .

Dararin and Messick noted that inaccurate subjects or
subjects who find items ambiguocus are expected to respond
desirably. Questionnaire items car be ambigucus in two
dif ferent ways. Bs in any test, the true answers to the
items may ke hard toc find. That is, some subjects may have
difficulty knowing whether they have the attribute described
by the item. Secondly, the socially desirable answers may
not be cbvious either. Thus, subjects may vary in their
ability to assess the social desirability connotations of
items. The abilities required to resolve the two kinds of
ambiquity may be different.

Damarin and Messick also observad that attitudes
towards self may play some part in determininc responses to
personality gquestionnaires, at least on those items where
the correct answer is maximally ambiguous. Such attitudes
also may be applied to the response style of social
desirability, considering that attitudes towards self and
biases in self-regard are determinants of desirable

responding. Secondly, answers to a perscnality
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guestionnaire may be considered as a self-presentaticn used
to facilitate the attainment of the subiject’s goals.
Particularly when benefits to the subject are contingent on
the subject®s answers, the answers may reflect attitudes to
the tester. By attitude is meant more than only a positive
or negative feeling tone--the subject protably wishes to
elicit a fairly definite response from the tester, a
response that may be favorable in some instances (faking
cood) and unfavorable iﬁ others (faking bad).

Need for social approval (Crowne § Marlowe, 1964) also
may cause self-report biases. The apprcval mctive
supposedly causes the subject to be sensitive to and conform
to the wishes of others. Evidence adduced by Crowne and
Marlowe surport this interpretation.

A recent study by Sackeim and Gur (1979) provided some
evidence which may be viewed as indicating that self-
deception is involved in desirable responding. Sackeim and
Gur administered inventories desiagned tec assess self -
deception, other-deception, and self-reported
psychopathclogy (N = 250). In a previcus study the self-
decepticn inventory had a significant correlation with
errors in identification of vcices c¢f self and others, which
was interpreted as a validation. Sackeim and Gur found
substantial negative correlations tetween the self-deception
inventory and psychopathology scores on three

guestionnaires. Correlations of other-deception with the
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psychopathology scales were also necative, but lower than
those involving self-deception. The investigators
interpreted the findings as showing that the more likely
individuals are to engage in self-decepticn, the less likely
they are tc report psychopathology. They alsc suggested
that self-deception is more of an invalidatinc influence on
measures of psychopathblogy than other-deception.

As noted above, diverse psychcpathclcgy scales are
highly correlated with Edwards® SD scale and load highly on
a Desirability factor (Jackson & Messick, 1962a). Thus,
Sackeim and CGur ‘s evidence that self-deception is involved
in psychopathology scales may be teken as showing that self-
deception is involved in desirable respending.

Jackson and Paunonen (1980) reviewed recent attempts to
explain self-referent responses involved in responses to
personality guestionnaires. Models of desiratle responding
and acquiescence based on latent trait theory, Thurstonian
attitude scaling, and the Rasch model have furnished well
fitting predictions for item reversal studies previously
thought to represent consistencies in responses to ccntent,
and structuring of MMPI scales very similar to that obtained
empirically for the first two MMPI factors. Enother
approach is the explication of the cognitive representation
of the concept of self and its implications fcr encoding and

responding to personal information.
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Defensiveness

In the factor analytic studies in which the
Desirability factor was found another response style factor
was obtained which was orthogonal to the Pesirabilty,
Acquiescence, and content factors (Edwards, 1963; Edwards,
Ciers, & Walker, 1962; Edwards & Walsh, 1964; Jackson &
Messick, 1962a). The scales which have defined this
Pefensiveness or Lying factor were the MMPI Lie scale,
Wiggins® (1959) Social Desirability (Sd), Cofer, Chance and
Judson's (1949) Positive Malingering (Mp), Hanley®’s (1957)
scale of test-taking defensiveness (Tt), and Crowne and
Marlowe s (1960) Social Desirability (CM-SD). The pattern
of loadings cf lie scales and Edwards® SD scale on the
Defensiveness and Desirability factors differs. In-all
these studies the MMPI Lie scale had hich loadings (ranging
from .54 to .99) on the Defensiveness factor, and a 1lcw
loading (ranging from .03 tc »,32) ¢n the Desirability
factor. Edwards® SD scale consistently had a loading close
to zero on the Defensiveness factor, and a hich loading on
the Desiratility factor. In two studies (Edwards, 195463;
Edwards et al., 1962) Sd and Mp had relatively high loadings
cn the Defensiveness factor (ranging from .78 to .97) and
relatively low loadings on the Desirability factor (ranging
from .15 tc .44), but in one study (Jackscn & Messick,
1962a) the locadings of Mp (split intc subscales keyed true

and false) on the two factors were fairly similar. 1In two
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studies (Edwerds et al., 1962; Edwards & Walsh, 1964) CM-SD
had relatively high loadings (-.61 and -.83, respectively)
on the LDefensiveness factor, and relatively lcw loadings
(28 and -.43, respectively) on the Desirability factor. 1In
one study (Jackson & Messick, 19622) a subscale of Tt
consisting of the items keyed false had loadings close to
zeroc on the Defensiveness factor and moderate loadings on
Cesirability; a subscale of Tt consisting of the itenrs
keyed true had loadings of about equal magnitude on the two
factors.

Jackson and Messick (1962a) interpreted & factor
defined by lie scales as reflectinc "a type ¢f naive test-
taking defensiveness" (p. 553). They noted that because
responses to lie scales may be interpretable in terms of
both a tendency to respond consistently to certain formal
properties of items and a mode of defense invclving biased
self-appraisal, these scales might be ccnsidered to reflect
stylistic aspects of responding.

Lie scales typically have items that describe various
characteristics that are worthy but few people actually
possess, or that are unworthy btut common. Examples of the
first kind of item are, YI°m always willing to admit it when
I make a mistake¥ (from CM-SD) and "I cgc to church almost
every week¥ (from Mp). Examples of the seconé kind are %I
get angry sometimes" (from MMPI Lie scale) andé YI do not

always tell the truth" (from Mp). Consistent responses of



u4
agree to the first kind of item ané disagree to the second
kind are taken as an indication that an individual may be
lying. It appears to be unlikely that anyone would actually
possess all the good qualities anéd not have any of the
faults. It is possible that some individuals may actually
have sone very good qualities described by some items, and
may be describing them accurately. However, it is
implausible that an individual wouléd have most of such
exceptionally good gqualities and hardly any of the common

faults. Impression management appears to be cccurringe.

Desirability and Intellective Self-evaluation

The proposal that affective attitudes toward self are
basic processes involved in desirable responding suggests
that responses to scales which invclve self-evaluations may
lcad on a Pesirability factor. Likewise, another basic
process involved in desirable respcnding, biases in self-
report due to attitudes toward the experimenter, may also be
involved in self-evaluation scales. Wylie (1974) summarized
evidence that there are significant relations between many
measures of self-esteem and social desirability. Wylie
interpreted such relationships as pctentially invalidating
the self-esteem measures as measures of subjects® phenomenal
self-regard.

Let us also consider the possible relation between

social desirability and self-evaluations referring to a
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specific life area, in particular, intellective self-
evaluation. If self-concept is hierarchically organized as
suggested by Shavelson, Hubner, and Startcn (1976), self-
evaluations referring to a particular area would be expected
to also reflect overall afffective self-referent attitudes
to some decree. On the other hand, to the extent that the
items have specific reference to particular gcals and
performances it is likely that resconses will tend tc refer
only to them, and not be colored by broader self-referent
attitudes.

finally, there is the problem of biases in self -report
due to attitudes toward the experimenter. Tc some degree
" such biases may be reflected in sccres on lie scales. These
scales have items with heterogeneous content, so they appear
to involve psychological processes that are operative across
a range of situations. Positive ccrrelations between these
scales and a self-evaluation referring to a particular life
area like intellective self-evaluation micht indicate that
lying is involved. However, cauticn is necessary befcre
drawing such a conclusion in view ¢f the complexity cf the

psychological processes which may be involved in lie scales.



ACHIEVEMENT-RELATED DISPOSITIONS AND
INTELLECTIVE SELF-EVALUATION

Achievement

Factor analytic studies which include achievement-
related variables are worth examining because they raise
guestions as to whether achievement is a unitary
disposition. Secondly, they help tc place achievement in a
context of other attitudes and disrositions.

Guilfcrd (1959) summarized evidence that there are at
least three factors in the area of achievement, YGeneral
ambiticn: Desire tc ®succeed,' to achieve fame and fortune

e « o « Persistent effort: Seli-imposed urge to keep

working at a taske - » « Endurance: Willingness to
withstand discomfort or pain in order tco achieve a gcal"
(pp. 438-439).

Jackson, Ahmed and Heapy (1976) hypothesized that there
are six facets to achievement: corpetitiveness,
acquisitiveness, status with peers, status with experts,
concern for excellence, and achievement via independence.
They employed five methods to appraise each of the six
facets, confirming the six-dimensicnal structure both at the
correlational and factor analytic level, Even at the

second-order level, there was evidence for more than one

factor of achievement.

- 46 -
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Messick (1962) administered ten content scales of the
Personality BResearch Inventory. Two of the content scales
were Achievement Striving-true and Bchievement Striving-
false. Twc scales of acquiescence and twc of desirability
were included as markers of these response styles. Each
content scale was split into a scale composed of items keyed
agree and disagree. The matrix of ccrrelations of the
ccntent sceles was factor analyzed, and the fcur response
style markers were projected into the factor space.
Rotation was to obligue simple structure, but the resulting
vectors were close to crthogonal. The Bchievement Striving-
true scale was found to have a positive lcocading (.43) on 2a
second-order factor interpreted as a content complex of
controlled conventionality versus impulsive
unconventionality. Other scales with pesitive loadings on
this factor were Conformity in Controllinc Agcression
(false) , Defensiveness (false), and Desirability. Scales
with negative loadings were both true-keyed and false-keyed
subscales cf Unconventionality, Affective-Effective,
Impulsiveness, Self-Sufficiency, and Tolerance of Ambiguity.

Factor analytic research summarized by Cattell and
Child (197S5) indicated the presence of a2 self-assertiveness
2rg or drive. Lvidence was summarized cshewing that it
invclves attitudes ¢f achievement, competititiveness, pride,

and independence.
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There appear tc be some concertual links between the
constellation of attitudes defined bty Cattell and Child and
the second-order factor obtained by Messick (1962). One may
also note here a similarity to a cluster of traits called
the entrepreneurial character (Brown, 196%) which involves
achievement motivation, a tendency to plan ahead, and a
liking for perscnal responsibilitye.

In surmary, factor analytic research has defined a set
cof distinct dimensicns of achievement. These are
interrelated, and higher-order analyses show that there are
one or more€ broad constellations of achievement-oriented

dispositions.

Analyses_of_Achievement_ Scales

Questionnaire Measures_of Achieving_Tendency. Mehrabian

(1968) developed male and female Tendency to Echieve scales
by writing items referring to behaviors which research had
shown to discriminate subjects hiagh in motive to achisve and
low in motive to avoid failure from subijects low in motive
to achieve and high in motive to avoid failure. Atkinson
and coworkers (e.ge., Atkinson & Birch, 1978) had found a
number of such behaviors involving risk-preference,
persistence, performance level, and other achievement-
related behaviors.

Each ¢f the items compares an achievement-oriented

behavior with a behavior that is failure-avoiding or
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involves motives other than achievement. For instance, an
item that compares an achievement-criented behavior with a
behavior that characterizes people high in motive to avoid
failure is "I more of ten attempt difficult tasks that I am
not sure I can do than easier tasks I believe I can do."
Mehrabian (1969) reported correlations of .24 and .34 for
revised Achieving Tendency scales with the Crcwne-Marlowe
(1960) Social Desirability scale. The Achieving Tendency
scales had low correlations with the standard thematic
apperceptive measure of achievement and the Test Anxiety
Questionnaire (Mehrabian, 1968; Mehrabian, 1969). The male
and female scales correlated .62 and .37 with Jackson’s
(1967) PRF Acpievement scale {(Mehrebian, 1969). Mehrabian
(1968) summarized a few studies relating the scale to
perforrance and persistence in achievement situations.

Mehrabian (1968) performed serarate principal ccmponent
factor analyses of the items of the male and female scales.
Eleven and 13 factors with eigenvalues c¢reater than unity
were extracted. For both scales the first factor accounted
for no more than 15% of the tctal variance. Mehrabian
interpreted these findings as consistent with the nature of
the items which refer to a number of different kinds of
achievement-related behaviors.

However, these factor analyses show that multiple
processes are involved in responses, which seems

inconsistent with the claim that the scales reasure a single
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disposition, tendency to achieve. FE prcblem in defining the
content measured is that the items are not measures of only
the achievement motive. The items were written and selected
to represent behavicrs which differentiate subjects high and
low in both motive to achieve and mctive to avoid failure.
These are distinct, independent motives (Smith, 1964).
Combining items representing toth in the same scale would be
expected to increase its factorial complexity.

McClelland (1980) argued that structured personality
gquestionnaire scales of achievement--includinc the Jackson
(1974) Personality Research Form Achievement scale and the
Mehrabian (1969) measure of achieving tendency--~have
insignificant correrations with the theratic apperceptive
measure of achievement motivation tecause the thematic
apperceptive measure and the structured scales get at
different aspects of personality. The thematic apperceptive
measure indexes motives or operant trends, while the
guesticonnaires measure value for achievement

Let us reconsider the guestion of why Mehrabian‘'s
(1968, 1969) Tendency to Achieve scales had low correlations
with the thematic apperceptive measure ¢f achievement
motivation. I will take a factor analytic aprproach.
McClelland®s idea that achievement guestionnaires such as
the Tendency to Achieve scale measure a different kind of
variable from the thematic apperceptive measure is not
mutually exclusive with this analysis, which may be

considered supplementary.
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The correlation between two tests eguals the sum of the
cross-products of their factor loadings (Harman, 1976;
Thurstone, 1S47). The multidimensional structure of the
Tendency tc Achieve scales was noted abcve. If achievement
motivation is not the major or only factor on these scales,
it would contribute in a relatively minor way to the scales®
correlations with the thematic apperceptive measure of
achievement motivation. Further, the questionnaire measures
cf achievement and the thematic arperceptive rmeasure of
achievement motivation have different measurement methods,
so response styles can not contribute to their correlation.

Entwisle (1972) has taken a different position, that
the low correlations of the thematic apperceptive measure
with the Tendency to Achieve scales and other structured
achieverent scales are explained by the low reliability of
the thematic apperceptive measure. However, Erody and Smith
(1972) found that with a sufficient number of items and
proper experimental controls the measure attains a higher
reliability than was found in the studies summarized by
Entvisle.

Mehratian and Bank (1978) repcrted wcrk cn a new
measure of individual differences in achieving tendency
which is based on Mehrabian®s (1969) Tendency to Achieve
scales. Itens were selected from an item pool which had
high item-achievement scale correlations and low

correlations with Crowne and Marlowe's (1960) Social
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Desirability scale. Total scores c¢cn the new achievement
scale ccrrelated .03 with Crowne and Marlowe®s scale. A
factor analysis of the items showed that rultiple factors
are involved. Correlations of the achievement scale with
Jackson'®s Personality Research Forrm Achievement and
Mehrabian®s (1968) Tendency to Achieve scales were high.
The new measure is applicable to both sexes, and is more
reliable than the earlier Tendency to Achieve scales.

Since Mehrabian and Bank®s achievement scale correlates
close tc zero with Crowne and Marlcwe®s Social Desirability
scale, this might be regarded as an indication that
desirability response style is not a prcoblem on this scale.
However, the Crowne-Marlowe Social Cesirability scale is not
a univocal measure of the Desirability factor--it alsc loads
on a factor defined by lie scales. Thus, even though the
achievement scale correlates close to zerc with the Crowne-
Marlowe Social Desirability scale, it might lcad on the
Desirability factor.

In conclusion, research on Mehrabian's (1968, 1969)
Tendency Tc BAchieve scales and Mehrabian and Eank's (1978)
measure of individual differences in achievinc tendency was
reviewed. Item analyses indicate that these scales have a
multidinensional structure. It was noted that a dimension

of value for achievement might be involved.

The Personality Research Form Achievement Scale. The

development of Jackson®s (1974) Personality Research Form
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Achievement scale exemplified the psychcmetric approach to
scale ccnstruction. Theoretical, empirical, and statistical
approaches were employed. The trait was initially
conceptualized in terms of a description of the high scorer
as follows: Yaspires to accomplish difficult tasks:
maintains high standards and is willing to work toward
distant goals; responds positively to ccmpetition; willing
to put forth effort to attain excellenceY (Jackscn, 1974,
p. 6). Trait adjectives were also used toc define the person
high ir achievement.

Evidence of the convergent validity cf the achievement
scale has teen obtained by finding significant relations
between it and behavior ratings of achievement need.
Evidence fcr convergent and discriminant validity of the
achievement scale and other PRF scales was obtained in a
multimethod factor analysis of self-ratincs, peer-ratings
and PRF scales (Jackson, 1974) s A factor was found which
was defined by all three methods of measuring achievement
and no scales representing other ccntent.

In the construction of PRF scales a series of methods
was employed for reducing the role of response stylese.
Acquiescence was suppressed by employing equal numbers of
true-keyed and false-keyed items. Further, Jackson (1974)
noted that the procedures employed in PRf-scale develcpment
to maximize content saturation alsc minimized the role of

acguiescence. Desirability variance was suppressed at the
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item level by selecting from the tctal pocl of items only
those which had a high correlation with total scale score,
and a relatively low correlation with a desirability scale.

There is some evidence that despite the procedures
employed to reduce variance due tc desirability, respcnses
to the PRF Achievement scale still involve desirability to a
significant extent. Jackson'®s (19€67) PRF Bchievement scale
correlated .55 with the Crowne-~Marlcwe Social Desirability
scale in a sample of 98 female undergraduates and .44 in a
sample ¢of 114 male undergraduates (Mehrabian, 1969).,

Another measure of the likely presence of desirability
variance on a scale is the mean social desirability scale
value of its items (Edwards, 1570) . Jackson (1974) reported
that the majority of the PRF scales fall in a fairly neutral
range cf from four to six on a scale of desirability values
from one tc¢ nine., However, the achievement scale-false has
the hichest mean desirability scale value of all the 21
ccntent scales rated, and the achievement scale-true has the
fifth highést desirability scale value.

Are the Mehrabian Tendency to Rchieve Scale and the PRr
Achievement scale measures of the same construct? Mehrabian
and Bank (1978) reported a statistically significant and
high correlation between them. However, this does nct
necessarily mean that they have in commcn an achievement
factor. Other factors, such as Desirability, might also

underlie the high correlation. McClelland's (1980) proposal
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that structured self-report achievement scales measure value
for achievement was noted above. Cne aspect c¢f this idea is
that scales like the Mehrabian and PRF achievement scales do
have something in common. McClelland identifies it as value
for achievement, and distinguishes it from need for
achievement. In the present research only a specific
hypothesis will be tested, that these scales nmeasure a

common factor having to do with achieverent.

The_Achievement Motive, Self-evaluation, and_Expectancies

A larce body of research shows that individual
dif ferences in achievement motivation are related to
thecoretically relevant behaviors such as academic
performance, persistence, and level of aspiration (Atkinson
& Feather, 1966); and parental childrearing antecedents
(Smith, 1969). HRecent developments in motivation theory and
research explain temporal changes in achievement motivation
(Atkinscn & Birch, 1978) , implicaticns for behavior of
contingent versus noncontingent paths tcward coals, and
consequences for the individual such as long term career
accomplishrents (Atkinson & Raynor, 1978). 1In a recent
study Cooper (1963) related resultant achieverent
motivation, measured by thematic arperceptive achievement
motivation minus test anxiety scores and also scores c¢n the
Mehrabian (1969) Achieving Tendency Juestionnaire, to seven

variables including initial task chcice, perfcrmance,
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persistence, valence of success, valence of failure, task
difficulty estimates, and the Zeigarnick effect. Both
measures of resultant achievement motivation were related as
predicted to five of the seven behaviors, but results for
initial task choice were contrary tc predicticns and the
Zeigarnick effect was not found. The results were discussed
in terms of theory of achieverent ncotivation as a
nomological network.

Evidence suggesting a link between achievement-related
motives and subjective probability of success was obtained
in early studies testing Atkinson's (19%57) risk-taking
model. These studies tested the hypothesis that subjects
with high motive to achieve and low motive to avoid failure
wculd mcst freguently choose tasks with a subjective
probability of .50, and that subjects with low motive to
achieve and high motive to avoid failure would more
frequently select tasks with extrere subjective
probabilities. Results from early studies supported the
hypothesis (Atkinson, Bastian, Earl, &§ Litwin, 1960) .
However, the prcbabilities most often chosen by achievement-
oriented subjects were appreciably lower than .50, a finding
not predicted by the mcdel.

This led Atkinson (1957) to propose that the perceived
probability of success of achievement-oriented individuals
is higher than the cbjective probkatility, and that the

perceived rprobability of failure avoiding individuals is
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lower than the cbjective probability. PResearch directly
relating achievement motivation to expectancies indicated
that there is a significant but weak relationship at the
start ¢f a task when subjects have little infcrmation about
their perfcrmance; during the task, as subjects acquire more
information, differences in motive—linkéd expectancy biases
decrease (Feather, 1966).

Several explanations have beer advanced for the 1l1link
between achievement-related motives and expectancies. In
certain evaluative situations motive to achieve and motive
to avoid failure influence level of performance (Smith,
1964) . Thus, achievement-oriented individuals have personal
histories c¢f success in achievement situations. Atkinson
and Feather (1966) noted:

It is entirely consistent with all that has been

said about the influence of the tendency to

achieve success ana the tendency tc avoid failure

on the level of performance to expect that Ss in

whom Ms > Maf bring a areater history of success

to most tasks. When there is suifficient ambiguity

about the situational cues defining the

individual’®’s chances of success, the generalized

effect of past history is to te expected. (ppe

359-360)

There may be developmental bases for a connection
between achievement-related motives and self-evaluation.
Veroff (1969) observed that in the course cf trying out
skills, the young child experiences positive affect
associated with competent performances. Vercff sugcested
that the child®s evaluation of his cr her competence makes

an experience an achievement. Such evaluations supposedly

occur inderendently of social reinforcements.
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Weiner (1672) suhmarized evidence that individuals who
are high and low in achievement orientaticn have dif ferent
perceptions of causality for success and failure. Persons
high in achievement orientation ascribe success to high
ability and high effort, and failure to a lack of effort.
Persons low in achievement orientation display no clear
attributional preferences for success and ascribe failure to
low ability. Failure ascribed to low atility tends to
result in hopelessness and anticipetion of the negative
consequences of failure. Also, subjects high in achievement
crientation perceive that the degree of effort expenditure
influences achievement outcomes. P2An effort-outcome
covariation principle is not expressed by individuals low in
achievement orientation. These attributional patterns
presumably underlie differences in the motive groups?®
perception of their ability and affects, and are the source
of individual differences in achievement motivation (Weiner,
1980) . ¢

Shrable and Moulton (1968) investicated relationships
between the nature of achievement fantasy and self-rated
competencies with respect to the type of tasks portrayed in

the picture cues used to elicit the fantasies. Subjects

¢ Weiner and colleagues have used the Mehraban (19v8)
tendency to achieve scale to indicate achievement
orientation. McClelland (1980) has called this scale a
measure cf value for achievement, which is different from
the achievement motive that is measured by the thematic
apperceptive measure. Value for achievement pertains to
cognitive elements in achievement schemata.
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were high school senior men. Achievement fantasy concerned
with long-term career achievement and unigue accomplishments
cccurred mecre often in stories written in fesponse tc
pictures of tasks in which the individual perceives himself
as highly competent. The achievement fantasies appearing in
response tc pictures accompanied by ratings of low
competence tended to focus on concern about gcod performance
with respect to the immediate routine aspects of the task
portrayed. Shrakle and Moulton sucgested that a low need
for achievement score could be interpreted to reflect either
a low level of motive strength (Ms) cr the failure of the
picture stimuli to arouse subjective probabilities within an
crtimal range.

Atkinson and Birch'®s (1978) theory of the dyhamics of
action explains high achievement and low test anxiety
subjects® preference for objective probabilities less than
«50 as a result of changes in competina tendencies over tiame
(pp. UU-4T7), 1.€., the effects of success and failure on
practice trials on inertial tendencies to succeed and to
avoid failure. Kuhl (1978) has recently prorcsed revisions
of the Atkinson risk~taking model which also explain the
discrepancies from .50. Kuhl®s model includes personal
standards for self-evaluation as determinants of risk
preferences.

Summarizing, research testing 2tkinson's risk-taking

nodel indicated that there 1s a weak relationship between
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the achievement motive and performance expectancies at the
start of a task when subjects have little infcrmation about
their performance. Possible reasons for this were
discussed, fccusing on individuals® history of performances
and self-evaluations in achievement sitvations, and
attributions for success or failure. The measurement of
achievement motivation with the thematic apperceptive
measure and recent developments in mctivation theory were

also discussed,

Analyses_of_Measures

Ihe Test_ Anxiety Questionnaire. The Test-Anxiety
Questicnnaire (TAQ) of Sarason and Mandler (1952) is a
measure of a disposition to be anxicus in situations in
which cne®s performance is evaluated. The scale has been
used as a reasure of motive to avoid failure in research
relating achievement~related motives to risk rreference,
level of performance, and persistence in achievement-
oriented activity (Atkinson & Feather, 19266).

The intercorrelations among the TRQ items have a
generally positive manifold. However, factor analysis of
the TAC's items discloses that there are complex
determinants of responses., Sassénrath {(1964) performed a

principal component analysis with a varimax rctation on 34

of the 36 items of the complete TAC (N = 202). Seven
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factors were retained and rotated. Three of the factcrs
each corresponded to one c¢f the sukgroupings cf items
pertaining to type of test, individual intelligence test,
group intelligence test, and course examination. TIwo
factors involved physiclogical reactions, heartbeat and
perspiring. Factors involving expressicns of worry or
confidence did not emerge. Thus, the hypothesis that
cognitivé expectations and physiolcgical symptoms differ
received only weak and guestionable suppcrt. A factor
emerged with loadings on four items pertaininc to anxiety
responses Ltefore course examinations. However, on other
factors items pertaining to anxiety responses before and
during a test lcaded tcgether.

Gorsuch (1966) reanalyzed Sassenrath's data, extracting
seven oklique first-order factors which were similar to
Sassenrath®s factors. When the correlation between two
second-crder factors were factor analyzed a single factor
appeared at the third order.. Thus, there is no clear
indication from these studies whether or not a notion of a

unitary test anxiious disposition is justified.

Sarason®s_Test_Anxiety_ Scale. I. G. Sarascn (1978)

.

conceptualized test anxiety as a response to a cognitive
appraisel of a stressful evaluative academic situaticn. A
student whc is not test anxious adcpts a problem-solving
approache. In contrast, the test anxious individual engages

in self-derogation, focuses on the undesirable conseguences
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of perscnal inadegquacy, and expects failure and loss of
regard by cthers.

Sarason distinguished twc aspects cf test anxiety.
Worry is a cognitive activity marked by self-preoccupation,
self-depreciaticn, and concern over the consequences of poor
performance. Such personalized feedback interferes with the
individual ’s processing of task-relevant information. It is
expected tc interfere with performarce con complex tasks when
evaluation is emphasized. Under neutral conditions, this
interference shculd be either less potent or absent.
Secondly, the test anxious person shcws physiclogical
reaction patterns that go along with worry.

Sarason (1980) found that the performance on comgplex
tasks of high scorers on the Test Anxiety Scale is
deleteriously affected by achievement-orienting
instructions. When persons are assured that a negative
evaluation of their performance will not be made there are
no adverse effects of test anxiety on performance. Also,
the less complex, less demanding the task, the weaker the

effect.

Scales_that_distinguish_cognitive_and affective

— s e e s e e s — ——

components. Liebert and Morris (1967) suggested that two

components of test anxiety, one cognitive and the other
emotional, are represented on Sarascn and Mandler®s (1952)
Test Anxiety Questionnaire. Worry involves expressions of

cognitive concern about one's perfcrmance (e.c., thinking
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about the conseguences of failure, expressing doubts about
one's ability to perform adéquately). Emctionality refers
to physiological and affective reactions to the stress of
the test situation. The distincticn was initially based on
Liebert and Morris® finding that wecrry is negetively related
to perfcrmance expectancy, whereas emotionality is unfelated
tc expectancy.

Liebert and Morris developed 2 10-item Worry-
Emotionality Inventory. The items were derived from itenms
on the Test BAnxiety Questionnaire (Sarason & Mandler, 1952).
They were selected from an item pocl on the basis of 100%
interjudge agreement regarding the dimension involved.

Items are rated on a scale ranging from one tc five
indicating how much the thought or feeling is experienced.
Csterhouse (1976) added three worry items and three
emotionality items to the Liebert-Morris YWorry-Emotionality
Inventory. The additional items were selected from an item
pool by the interjudge-agreement method. Osterhouse called
the resultant l1lé6-item scale the Inventory of Test Anxiety.

Deffenbacher (1980) summarized evidence that “worry and
emotionality are positively ccrrelated and that the
correlations range from .55 to .76 when the situation
invclves evaluative stress" (p. 113). Pecause of the
relatively high correlation between worry and emotionality,

this distinction will not be pursued in the main study.
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Korry consistently correlates negatively with
performance expectations and test rerformance; the relations
of emotionality to performance expectations and test
performance are inconsistent (Defferbacher, 1980, pp.
113-118). A recent factor analytic study of test anxiety
items obtained support for the worry-emctionality
distinction in elementary school children (Hactvet, 1576).
Thus, despite their significant correlaticn, worry and
emotionality do not appear to involve identical processes.

The studies reviewed have investigated the properties
cf a single test anxiety scale at a time, either by internal
item analyses or by relating a scale tc theoretically
relevant behaviors. None of the studies included twoc or
rcre different measures of test anxiety in the same
analysis. Thus, it is difficult tc determine to what extent
findings ottained using one measure of test anxiety can be
generalized to other such measures. To help determine this
it would appear to be useful to do & factecr analytic study
which includes multiple measures of test anxiety.

Two major concepts of test anxiety, cognitive anc
emotional/physiological, have been used tc describe items on
test anxiety scales. Researchers studyina each of the
scales considered here have analyzed them in terms of these
processes. If all of these scales are included in a factor
analysis, they might all load on a factcr that involves some

combination of worry and emotionality about evaluvatione.
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Heowever, if other features of test anxiety scale items, such
as type of test situation, are differently rerresented on
these scales such features might weaken their loadings on a
common test anxiety factor factor, or the scales might load

cn different factorse.

Response_Styles _and Test_Anxiety Scales

Acquiescence., The Test Anxiety CQuesticnnaire employs a
rating-scale response format with cpposite self-descriptive
phrases at the ends of the scale. Nine of the twelve items
include the word not in the phrase indicating low test
anxiety. Thus, acceptance acquiescence might contribute to
a high test anxiety score.

In research to be reported in Chapter 3, the Test
Anxiety Questionnaire had a lcadinc of zero on an
Acquiescence factor that did not differentiate acreement
from acceptance. This might indicate that the response
format was effective in contrecllinc acguiescence. Hcwever,
an alternative interpretation is sucgested by findings that
general anxiety scales have high negative loadinas on the
Desirability factor (Jackson & Messick, 1962a). &
reciprocal relationship between Desirability and
Acquiescence has been noted by Edwards (1970, p. 148) and
Jackson and Messick (1962a). That is, scales that have high
pcsitive or negative loadings on Desiratility tend to have

loadings close to zero on Acguiescence, and scales that have
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high positive or negative loadings on Acguiescence tend to
have loadings close to zero on Desirability. Thus, if the
Test Anxiety Questicnnaire has a substantial loading on
Pesirability, it would have a predicted loading close to
zero on Acguiescence.

Thirty-cne of the 37 items of Sarason®s (1978) Test
Anxiety Scale are keyed true and six are keyeé false. This
imbalance in item keying suaggests that acquiescence might be
involved (Messick & Jackson, 1961) , although the item
analytic procedures employed in developing the Test Anxiety
Scale should increase content saturation and reduce the

influence of acgqguiescence (cf., Jackson, 19784, p. 15).

Desirable_responding_and_test_anxiety scales. Desirable

responding is a response style which has effects on many
personality scales, so its possible influence on test
anxiety scales will be considered. There are weak
relationships between test anxiety scales and scales
supposedly indicative of general anxiety (Alpert & Haber,
1960; Spielberger & Sarason, 1978) . For examrle, in & study
cf Alpert and Haber (1960) correlaticns among Juesticnnaires
rertaining to test anxiety, including their Debilitating
Anxiety and Facilitating Anxiety sceles, were higher than
correlations between them and general anxiety scales.

Alpert and Haber interpreted this as indicating that ;est

anxiety is distinct from general anxiety.



However, an alternative interrretaticn makes use of
findings that the Manifest Anxiety Scale has a high factor
loading on Desirability {(Jackson & Messick, 1962a). Cne of
the patterns of desirable responding associates this
response style with low anxiety (Damarin & Messick, 1665).
Thus, Alpert and Habter®s finding may be regarded as
indicating that test anxiety is segarable from desirability.

Levy (1980) found that the Test Anxiety Cuestionnaire
had a lcading close to zero on a factor marked by Cofer,
Chance, and Judsonf®s (1948) Positive Malingering scale.
Positive Malingering has loaded on a Defensiveness factor in
previous research (Edwards, 1963; Edwards et &al., 1962;
Jackson & Messick, 1962a) - Thus, levy®s finding appears to
indicate that Defensiveness is not an important influence on

responses to the Test Bnxiety Questionnaire.

Relations_cf_Test_Anxiety HWith_Other_Personality Constructs

Achievement_motivation. Research has shown that the

achievement motive and test anxiety are independent. The
correlation between scores on the thematic aprerceptive
nmeasure of Need for Achievement obtained under neutral
conditions and test anxiety scores ranges from low positive

to low negative (Smith, 1964).

Intellective_self-evaluation_and_performance. There is

aeneral agreement that test anxiety is associated with low
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self-evaluations and expectancies. Atkinson (1957) noted
that subjective probability of success for avcidance-
oriented individuals tends to be an underestimate of
cbjective probability of success., Feather (1963) obtained
experimental evidence supporting this. Smith (1969) foungd
that children scoring high on the Test BAnxiety Scale For
Children rated themselves as more nervous and lazy, and less
intelligent and competent than low scorers. Sarason (1980)
suggested that high test anxiety is associated with loQ
self-efficacy, i.e., test anxious subjects see themselves as
ineffective and incapablee.

Atkinson and Litwin (1560) concéived test anxiety as a
motive to avoid failure, and found that high test anxiety
was associated with low achievement-oriented test
performance on a final examination in a collece course.
Evidence relating achievement-related mctives to ability and
achievenrent test performance is given by Smith (1964). A
history of poor performance in achievement-oriented
scholastic situations may be a source of low performance
expectancies and intellective self-evaluations in test
anxious individuals.

Sarason, Davidson, Lighthall, Waite and Fuebush (1960)
proposed that test anxiety is associated with low self-
esteem, necative view of one's competence, and anticipations
¢f failure in test situations due to psychological conflicts

associated with parental criticism cf the child‘'s mastery
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attempts. This points to the child's relationships with the
parents as important determinants. Smith (19€9) found that
mothers of boys with high test anxiety reported a iow
opinion of their sons® competence. They also reported more
attempts tc motivate the child to achieve,

In surmary, there are differing views as to the causal
rrocesses involved in the relationships of test énxiety with
expectancies and self-evaluation. These views do not appear
to be inconsistent necessarily; they focus on different

aspects of a complex problem.

Subgroup_Differences

There are sex differences in the relationships of
scores on the thematic apperceptive measure of achievement
motivation to experimental situations which arouse
achievement motivation (Atkinson & Rirch, 1978). Certain
motivational prccesses involving fear of success may cccur
more freguently in women than men (Horner, 1974) . Hcwever,
this result has not been consistently replicated (Smith,
1976) .

Meece, Parsons, Kaczala, Goff, 2and Futterman (1982)
summarized evidence that women score hicher than men on
measures of mathematics anxiety, and lower in self-concept
of mathematics ability. Fewer women than men elect to take

advanced level mathematics courses and to enter
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mathematically oriented carecers. Sfex differences are also
found in expectancies for performance on various academic-
intellectual tasks, with women saving they expect to do less
well. The magnitude of differences varies derending on the
age of subjects and various task characteristics. 1In
explaining the sex differences Meece et al. suggested that
they are nct entirely explained by differences in the
underlying abilities., Several bases for the differences in
mathematics anxiety were examined, such as the possibility
that men might be less willing to admit to anxiety about
mathematics than women, differences in socializers® beliefs
about the competencies of boys and cirls, attributions for
failures, and modeling effects.

In a recent study, Plake and Farker (1982) reported
item analyses and factor analyses c¢f a reviseé Mathematics
Anxiety Rating Scale. The scale is answered on a one to
five ratinc scale, where one means low anxiety and five
correspcnds to high anxiety. Since this does not invclve a
response of agree versus disagree (or true versus false),
acquiescence is apparently controlled. 1In a rrincipal axis
factor analysis of the items two factors were interpreted as
Learning Mathematics Anxiety, pertainine to “the process of
studying statistics or mathematicsY (Plake & Ferker, 1982,
pe 556), and Mathematics Evaluation Anxiety.

An important gquestion is whether the sex differences

are specific to mathematical content, or whether there are
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sex differences in relationships involving other abilities.
For instance, are there sex differences in relationships
involving verbal ability, self-evaluaticn of verbal ability,
expectancies for verbal performances, and evaluation
anxiety? If the sex differences are specific to the
mathematical area, this would appear to implicate sex
differences in the level of this atility. In a recent study
by Payne, Smith, and Payne (1983) the ccrrelation between
scores on a test anxiety measure (the Survey cof Feelings
BAbout Tests) and performance in science examinations was
about the same for male and female fcurth-grade and eighth-
grade students.

Jensen (1980) summarized'evidence on sex differences in
intelligence and abilities. Significant sex differences are
not consistently found in different studies, and when they
are found the differences are small. There is no evidence
cf a mean sex difference in the general intelligence factor.
There is a consistent significant sex difference in favor of
males in spatial analytical ability and mathematical
reasoning ability, with the differences appearing after
puberty. In verbal ability females tend to score higher
than males from age 10 or 11 years through adulthood.

Spatial analytical ability has alsc been considered a
feature of the cognitive style field independence-field
dependence (Witkin, Goodenough, & Cltman, 1979). This seems

to suggest that possible effects of field independence-
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dependence on the structure of self-evaluations (discussed
below) may be seen in correspondinc male-female differences
in the structure of self-evaluations.

Jensen also reviewed studies ccmparing the predictive
validity of Scholastic Rptitude Test scores for college
grades in men and women. Two studies reported significantly
higher validity coefficients in females, tut a third study
reported no significant difference. Jensen ncted that the
two studies which reported a significant difference might
have involved a confound with sex differences in course
selection. In a recent study, Ignatz (1982) correlated
measures of Guilford®s (1967) structure-cf-intellect factors
with a high school physics achievement examination.
Achieverent examination scores were most strongly correlated
with divercent production measures in boys, and with
convercent production measures in cirls.

In conclusion, the studies discussed indicate that
there are complex sex differences involving certain
intellectual abilities, expectancies, and self-evaluation of
abilities. Although they provide no definite guidelines
concerning sex differences in the structure cof
interrelationships among these processes, they suggest that

such differences exist.
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Field Independence-Field Dependence

Several measures of field inderendence-field dependence
have been employed in research on this cognitive style.
Several versions of embedded figures tests have been
employed. Messick and French (1975) found that a concealed
figures test loaded on a first-order factor combining
spatial and disembedding skills called Spatial Flexibility,
a broad second-order factcr interpreted as general
analytical functioning or general reasoring, and a second-
order factcr combining spatial tests of flexikility and
speed of closure. In the present research, the Hidden
Figures Test (Ekstrom, French, Harman, & Dermen, 1975) was
used. This test is a measure of the factor Flexibility of
Closure, and related to the cognitive style field
independence-field dependence.

A guestion that may be asked is whether the
associations of intellective self-evaluation with anxiety
about evaluation and self-referent attitudes are affected by
the cognitive organization of the individual. This section
will consider the cognitive style field independence-
dependence as a possible moderator cf scme of the
interrelations delineated in preceeding secticns. ©sefore
continuing I will briefly discuss the ccgnitive style con-
ception which underlies this treatment of field
independence-dependence, focusing cn research linking

cognitive variables to self-evaluation.
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Klein (1948) hypothesized that accuracy of self-
appraisal reflects an aspect of egc functioning and
defenses. Accuracy of self-evaluation was measured by the
level of aspiration method developed by Kurt lewin. Self
estimates cf performance were obtained before, during, and
after each of six psychomotor tests, and discrepancy scores
were computed between the estimates and actual performance.
It was found that the difference scores significantly
predicted cadets® success in primary-school flying training;
cadets who overestimated their perfcrmance were more 1likely
to fail than those who underestimated.

The study of Klein suggests a consideration of self-
evaluation in the context of a cognitive style conceptibn,
in that self-evaluation was regarded as an aspect of ego
functioninc and organization. However, the methods employed
were thcse of an ability model. Klein studied accuracy of
self-evaluation, implicitly considering self-evaluation in
terms of the level of skill displayed in the cognitive
performance, and employed self-evaluations to predict a
criterion c¢f successful performance.

Guilfcrd®s (1967) structure-cf-intellect includes a
facet of behavioral information. OCne kind of behaviocral
information is information of self, "information concerned
with the awareness and management cf ourselves" (Guilford,
1967, p. 238). The placement of self-knowledce in an

ability framework suggests that there are individual
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differences in the abilitiesvinvolved in accurate self-
awareness and self-evaluation. Their structure and
correlates could be investigated by the same methods used in
investigating other abilities.,

Wylie (1968) noted that inaccuracies of self-concept
may have a cognitive basis. UDevelcpment of a realistic
self-concept is a complex cognitive representztion that may
be beycnd the cognitive capacities of some individuals.

The research reviewed thus far has regarded accuracy of
self-evaluation in terms of cognitive functioning in an
ability framework. The present studyv, Lty contrast, will
consider self-evaluation within the context ¢of a cognitive
styles conceptualization, focusina cn field independence-
dependence. An explanation of differences between abilities
and cognitive styles is given by Messick (1976). Abilities
pertain to the level of performance, while cocnitive styles
refer tc the manner or form of cognition. Cognitive styles
implicate broader areas of personality than abilities.

Witkin, Dyk, Faterson, Goodencugh, and Karp (1974)
considered field independence-dependence within a theory of
psychological differentiation, hypcthesizing that field
independence is associated with a nore differentiated and
developmentally advanceada mode of ccgnitive organizaticn than
field dependence. Evidence for this view came partly from
develormental research showing a progressive rmean increase
in field independence until about the mid-teen years, with

little further change during the years c¢f maturity.
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Witkin, Goodenough and Oltman (1979) summarized studies
in which the defenses ©f subjects are assessed by clinical
observations, ratings, or clinical tests. These studies
generally tend to show that field independents are more
likely to use isolation, intellectualization and projection;
field dependents use more primitive defenses cf repression
and denial.

To the extent that such differences in characteristic
defense mechanisms exist, there would be expected to be a
less clear separation between motivational variables and
self-evaluations in field dependents. This razises a
gquestion of whether test anxiety is less distinct from
intellective self-evaluation and broader self-referential
attitudes in field dependents than in field independents.
This hypothesis was supported by findings from previous
research (Levy, 1980) .

Secondly, field dependents mayv have more global self-
concepts than field independents. Wkitkin et a2l. (1974) used
the term Ysense of separate identity¥ ir describing "the
outcome of a person's development cf awareness of his own
needs, feelings, and attributes . « o . t implies as well
a self that is structured; internal frames of reference have
been formed and are available as guides for definition of
the selfY (p. 134). They proposed that field independents
have more cf a sense of separate identity than field

dependents.
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Theories of cognitive developmental chances in self-
concept have parallels with the theory cf psychological
differentiation. Shavelson et al. (1976) and Wylie, Miller,
Cowles, and Hilson (197S) proposed that with increasing age
and experience self-concept becomes increasinaly
differentiated. As the child matures and learns, a
rultifaceted, structured self-concept emerges.
Differentiation of the self-concept presumably occurs with
respect to the concept of self as contrasted with the social
and physical environment, and amonc subareas ¢f the self-
concept.

If self-concept is mcre global or undifferentiated in
field dependents, it is tc be expected that self-evaluations
referring to a particular life arez or performance will tend
to be less distinguishable from other self-referent
attitudes and self-evaluations. This sugaests that
intellective self-evaluation will be more closely connected
to broader self-referential attitudes in field dependents
than field independentse.

One of the basic processes hypcthesized to be involved
in desirability response style is affective attitudes toward
self (Damarin & Messick, 1955). This suggests that
intellective self-evaluztion will be less distinguishable
from desirable responding in field dependents than field
independents. This hypothesis was cnly weakly sustained in

previous research (Levy, 1980) , however.,
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A self-evaluation refers to a broader class of

situations than an expectancy, the latter referring to a
specific performance or goal. Intellective self-evaluation
may be hierarchically related to expectancies for
performance on a particular ability test (cf., Shavelson et
ale., 1976) . This suggests that intellective self-evaluation
will be less distinguishable from performance expectancies

in field dependents than field independents.



PRELIMINARY RESEARCH

This chapter describes the development of measures of
intellective sélf-evaluation, Separate agree-keyed and
disagree-keyed subscales are formed, and the iniluence of
acquiescence in the subscales is empirically evaluated.,
Exploratory and confiirmatory factor analyses cf the
intellective self-evaluation subscales and measures of test
anxiety, acquiescence, self-esteem, and defensiveness are
reported, Differences between field independents and field
dependents in correlations and factor structure are tested.
The chaptér concludes with item analyses of the intellective
self-evaluation items, the development cf subscales which
permit differentiation of both accertance acqguiescence and

agreement acquiescence, and the developrent of separate

mathematical and verbal self-evaluztion subscales.

Scale_Development Procedures

Conceptual_Background

Wylie (1974) ccncluded a review of measures of overall
self-esteer cr self-regard by sayirg that the construct is
poorly defined conceptually, and that there is 1little
evidence for the validity of scales purporting to measure

it. One of the suggestions Wylie made was that if research

- 79 -
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would focus on specific areas of self-concept the yield in
meaningful findings would be greater. This was part cf the
background for my decision to develcp a scale of
intellective self-evaluatione.

The scales which are being developed will be referred

to as pctential measures of intellective_self-evaluation.

The term "intellective self-rating" was used ty Sciortino
(1969, p. 261) who obtained factors interpreted as
ingenuity, meditativity, curiosity, alertness, and
flexibility in a factor analysis of self-ratings.

Shavelson et al. (1976) formulated a hierarchical model
of self-concept. General self-concept was presumed to have
wide application. BEelow general self-ccncept in the
hierarchy self-concepts referring to life areas varying in
breadth were defined. Academic self-concept was
distinguished from self-concepts referrinc tc other areas,
and within the academic area, verbal and mathematical self-
concepts were differentiated. It may be noted that a notion
of a hierarchical structure of academic self-concept is
broadly consistent with factor analytic research (Messick &
French, 1975) defining a hierarchical structure in the
ability domain.

Shavelson et al. (1976) summarized factcr analytic and
correlatioral studies attempting tc establish construct
validity for subscales on four measures of self-concept

which contain subscales referring to school or acadenmic
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ability or achievement. Some evidence suggested that self-
concept referring tc the scholastic area might be
discriminalkle froh other self-concept areas. BSrookover,
LePere, Hamachek, Thomas, and Erickson (1965) developed the
Michigan State Self-Concept of Ability-CGencral Scale, a
measure of self-concept of academic ability. The scale has
been related to high school students® intelligence, school
achieverent, and perceptions of the evaluations of
significant others. Shavelson et 2l. (1976) review research
on the scale®s psychometric properties. Some of the items
from this scale were rewritten and used in the present
study.

Ncne cf these measures is apprepriate for college
students. The scales which I am developing are intended for

college studentse.

Initial Item_Poocl

The theoretical conception guiding the writing of items
was Diggory®s (1966) view of self-evaluation as the
individual®s evaluation of his or her pcwers to accomplish
goalse. JItems were written to indicate college students’
evaluations of their cognitive and intellective powers to do
well in various aspects of scholastic work. They covered
some of the facets c¢f intellectual ability defined by
Guilford (1967), including memory, cognition, divergent

production, and cognition of transformations. Two item
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pairs were intended to describe analytic processes involved
in field independence-dependence. Four items descrited
expectancies about future performances.

Fifteen positively worded items were written on which a
response of ggree was keyed as an expression cf a favcrable
intellective self-evaluation. A second set of 15 were
written which were reversals of the 15 items keyed agree.
They were reversed in meaning, i.e., polar oprosite
reversals. Cn these positively worded items a response of
intellective self-evaluation.

Thus, there were 30 items, all positively worded. On
15 items a response of agree was keyed as an indicant of a
favorable intellective seli-evaluation. Paired with each
indicant of a favorable intellective self-evaluation. The
items were answered by 156 female Brooklyn Ccllege students
who participated in the study to sztisfy a ccurse

requirerent.

—— T e i A s S . s e

Six response categories were crcvided for all items:
strongly acree, agree, slightly aagree, slightly disagree,
disaqree, and strongly disagree. Fcr the analyses of iten
means responses were dichotomized. A resronse of either

strongly acree, agree, or slightly agree was considered a
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response of agree, and was scored cne fcr items keyed agree

—— i e Pt i v

Nine cf the items keyed agree and 12 of the items keyed
disagree had proportions greater than 0.5. Thus, on the
majority of the items the majcrity cf subjects responded in
ways indicating favorable intellective self-evaluaticn.

The fcllowing psychological processes were considered
3s explanations: (2) bias in self-assessment due to
affective attitudes toward self, basic prccesses in
desirable responding (Damarin & Messick, 1965);

(b) impressicn management or lying; and (c) veridical self-
evaluation of truly desirable attributes.

Items keyed agree with proportions less than 0.5
described highly valuable but infrequently occurring
attributes. In this recard the items are similar to some of
the lie scale items on the Positive Malingering scale which
was alsc included in the study. It seems that in
disagreeing with these items most subjects are admitting
that they do not have such intellectual attritutes.

Items keyed disagree with progorticns less than 0.5
invclved attitudes of hopelessness or extreme pessimisnm
regarding one’s intellectual abilities. Cn such items most

subjects may be veridically reporting that their
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intellectual abilities are not so poor, and that they do not

have such attitudes.

The 15 items keyed agree will be referred to as

Intellective Self-evaluation_ (A) or SEAIP-agree, ana the 15

P — = Py
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reliabilities of the SERIP-agree and the SEAIF-disagree are
«68 ané .71, respectively. The correlaticn between the
SEAIF-acree and the SEAIP-disagree is .48. The KR-20

reliability of the scale composed c¢f all 30 items is .75.

Factor_ Analyses_of_Scales

Research Design

A factor analysis was performed on measures referring
to the contents intellective self-evaluation, self-esteem,
and test anxiety. Markers for the respcnse styles
acquiescence and lying were included. The following 12
scales were included:

1. Positive malingerincg (A), the items of Cofer et
al.'s (1949) Positive Malingering scale keyed zgree.

2. Pusitive Malingering (D), the iters of Positive
Malingerinc keyed disagree.

3. Acquiescence 1, Messick's (1962) Rcquiescence

Scale 1.

4. Acguiescence 2, Messick's (1962) Bcquiescence
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Scale 2.

5. Intellective Self-evaluaticn (&).

6. Intellective Self-Evaluation (D).

7. Rosenberg Self-esteem (A), a five item subset of
Rosenberg'’s (1965) Self-Esteem Questionnaire composed of the
items keyed Like Me, and which I keyed agree.

€. RKosenberg Self-esteem (D), a five iterm subset of
fosenberg®s Self-Esteem Questionnaire composed of the items

9. Facilitating Anxiety Scale (ilpert & FHaber, 1960).

10. Debilitating Anxiety Scale (Alpert & Haber, 1960).

11. Test Anxiety Questionnaire, the first secticn of
the Test Bnxiety Questionnaire (Mandler & Sarason, 1952)
which concerns reactions to group intellicence tests.

12. Diggory®s (1966) Self-Evaluaticn Questionnaire.

The content factors hypothesized were intellective
self-evaluation, test anxiety, and self-esteem; the
stylistic factors considered were 1lying and acguiescence.

A focus of the study was to examine interrelationships
among variables connected with self-evaluaticn and self-
esteem. To¢ the extent that lying cr defensiveness is a
determinant of responses to a scale, the scale score does
not directly correspond to a subject's phenomenal self-
concept or self-evaluation (Wylie, 1974). Tuwc Oor more
scales might elicit common processes of defensiveness, which

would spuriously contribute to their correlation. If a
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aistinct Defensiveness factor could be extracted, orthogonal
to other factors, this would be an apprcach tc partial out
variance due to it. Positive Malingering subscales keyed
agree and disagree were used to indicate defensiveness. It
was noted that Positive Malingerinc might have factor
loadings on two factors, the Defensiveness factor and the
Desiratility factor.

Ten of the 12 scales employed an agree-disagree
response fcermat. Messick'®s (1962) Acquiescence 1 and
Acquiescence 2 were used as markers for acguiescence. Aall
scales with an agree-disagree respcnse format were split
into separate scales composed of all items keyed agree and
all items keyed disagree, following a procedure Jackson andg
Messick (1962a) employed in analyses of MMPI scaless

An Acquiescence factor was predicted with positive
loadings on subscales keyed agree zand negative loadings on
subscales keyed disagree. The Test Anxiety Cuestionnaire
and Diggory®s Self-Evaluation Questionnaire were expected to
have loadings close to zero pbecause they emplcy a rating-
scale response format which does nct involve a response of
aaree versus disagree (or true versus false). On Diggory's
Self-Evaluation Guestionnaire a pcint is marked on a scale
ranging from zero to 100, indicating the percentage of the
time that the subject behaves in the way that is described
by the item. On the Test Anxiety Questionnaire the subject
circles a number from one to five indicating the maanitude

of the subject's feelings or reacticns.
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Initial Findings

The 12 by 12 matrix cf interccrrelations was factor
analyzed by the method of principal factor analysis, with
communalities iterated to stability. Five factors were
extracted. The factors were rotated analytically to a
varimax criterion of orthogonal simple structure. Minor
graphic rotations were performed tc balance the loadings of
Acquiescence 1 and Acguiescence 2 scales. The graphic
rotations maintained an orthogonal factor structure. The
rotated factor loadings are displayed in Table 3.1,

Factor I and factcr II are nct readily interpreted.
Factor I has loadings above .30 on the Intellective Self-
evaluation subscales, Positive Malingering (A), and Diggory
Self-evaluation. Factor II has loadings above .30 on the
Intellective Self-evaluation subscales and Positive
Malingering (D) . Neither factor can be interrpreted as
measuring the content intellective self-evalueation, because
of the loadings of the Positive Malingering subscales. The
loadings above .30 c¢f one of the Pcsitive Malingering
subscales con each factor might suggest interpretations in
terms of desirability response stvle. However, neither
factor is trocad enough for this to be tenable. A
desirabkility response style factor presumably would have
involved lcadings above .30 on a wider range cf scales than

had loadings abcve .30 on either factor. Neither factor can



Table 3.1

Rotated Factcr Lcadings
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Factor

Scale I IT III Iv v g2
Acquiescence 1 01 =21 02 -1t 50 31
Acquiescence 2 g4 17 =06 05 38 1¢
Intellective Self-evaluation (&) 61 =38 24 -14 00 59
Intellective Self-evaluation (D) 41 =35 30 -02 =57 71
Positive Malingering (A4) 67 05 02 -13 32 57
Positive Malingering (D) 18 54 o4 -11 -30 y2
Rcsenberc Self—ﬁsteem (B) -23 =13 =02 51 33 44
Rosenberc Self-Esteem (D) -23 03 =02 81 -17 76
Facilitating Anxiety 33 -10 74 00 08 68
Debilitating Anxiety -06 02 =63 06 53 69
Test Anxiety Questionnaire -01 14 -39 28 23 36
Diggory Self-Evaluation 56 =07 11 -32 -16 4e
% Total Variance 12.9‘ 5¢7 10.5 9.7 11.8 50.7
% Common Variance 25.5 11.2 20.7 19.1 23.2
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be interpreted as a Defensiveness factor, because such a
factor would have involved both Positive Malingering
subscalese.

The Facilitating Anxiety and Cebilitating Anxiety
scales have high loadinas on factor III. Cther scales with
loadings akove .30 are the Test Anxiety Questionnaire and
Intellective Self-evaluation (D). Thus, all three scales
having to do with anxiety about evaluation and one of the
two intellective self-evaluation subscales loaded on this
factor. A high scorer on this factor reports that her
performance is hindered by anxiety about evaluation, and
reports hich test anxiety and that she does nct have a good
intellective self-concept. This factor might represent
desirability response style, the ccntent test anxiety, or a
response style-content blend. A distinct Desirability
factor was not extracted in this factor analysis. It would
be important to control desirability by extracting a
Desirability factor to determine whether the test anxiety
scales were measuring a ccntent distinct from desirability.

Rcsenkerg®s self~-esteem subs;ales have pcsitive
loadings on factor IV and Diggory'®s Self-evaluation
guestionnaire has a negative loadinge. PRosenbera'®s self-
esteem subscales werz keyed so that high scores indicate low
self-esteemr, and Diggory*s Self-evaluation guestionnaire is
scored so that high scores indicate high self-evaluation.

This factor might be interpreted as a Self-esteem factor.
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However, previous research has shown that self-esteem scales
are highly correlated with social desirability scales.
Thus, a content interpretation in terms of self-esteem is
problematic because a Desirability factecr was not separately
extracted.

Factor V is interpretable as Bcguiescence. Consistent
with expectations, all of the scales keyed disagree have
negative lcadings, and all of the scales keyed agree have
positive lcadings except for Intellective Self-evaluation
(3) which has a loading close to zerc. The Test Anxiety
Questionnaire and Diggcry Self-<Evaluaticn both have loadings
belcw .30. The Acquiescence factor acccunts for 23.2% of

the common variance.

Hypotheses were formulated that field independence-
dependence is a moderator of interrelations among
intellective self-evaluation, test anxiety, and self -esteem.
The following hypotheses were tested:

l. Test anxiety is more stroncly associated with
intellective self-evaluation in field dependents than field
independents.

2. Test anxiety is more stroncly associated with self-
esteem in field dependents than in field independents.

3. Intellective self-evaluaticn is more strongly
associated with self-esteem in field derendents than field

independents.
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4., The foregoing hypotheses suggest that fewer factors
will account for intercorrelations amonc measures of these
constructs in field dependents than field independents.

The tctal sample was split at the median of scores on
the Hidden Figures Test (Ekstrom et al., 1976), a measure of
field inderendence-dependence. Intercorrelations among the
12 scales were computed separately fcr the twec groups.

The first hypothesis was consistently surported. There
were six ccrrelations cf infellective self-evaluation scales
with test anxiety scales. Three were significantly higher
in field dependents than field independents, and one was
marginally significantly higher. Eoth c¢f the remaining
correlations were higher in field dependents than field
independents, but the differences were not sicnificant.

The second hypothesis was partially suppcrted. Cf the
nine ccrrelations involving test anxiety and self-esteem
scales, one was significantly higher in field dependents
than field independents, and one was marginally
significantly higher. Six of the seven remaining
correlations were higher in field depenédents than field
independents, but the differences were not sicnificant.

The third hypothesis was weakly sustained. Of the six
relevant correlations, two were marginally sionificantly
higher in field dependents than field irdependents. The
differences between the other relevant correlations were not

consistently in the predicted direction.
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A hypcthesis pertinent to the fourth hypothesis was

tested in an analysis reported belcw.

In the initial factor analysis reported above an
interpretakle acquiescence dirension and a dinmension
involving scales having to do with anxiety abcut evaluation
and intellective self-evaluation were found. The other
three factcrs presented unresolved problems of
interpretaticn. It is possible that the rotations might
have been cff to some extent. The methods of rotation
employed--varimax and additional graphic rotations--were not
the best available., A second problem with the analysis,
which exacerbated the rotation protlem, was the presence in
the analysis of Diggory®s Self-evaluation scale and the two
subscales ¢f Rosenberg®s Self-Esteem scale. Cverall self-
esteem scales are poofly defined in terms of the meaning of
what they measure (Wylie, 1974). This indeterminacy made it
difficult to define where to aim the graphic rotations of

factors involving these scalese.

Procedure., The following analysis is based on the 9 X 9
submatrix of the 12 X 12 correlaticn matrix used in the
initial factor analysis obtained by dropping Kkosenberg Self-
esteem (A), Rosenberg Self-esteem (D), and Dicgory Self-

evaluation scales.
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Table 3.2 displays the plausible factors, defined in

advance of the data analysis. The prediction for
acguiescence corresponds to the finding of an Bcquiescence
factor in the initial analysis. Scales which have all items
keyed agree are predicted to have positive factor loadings,
and scales which have all items keyed disagree are predicted
to have necative loadinas. The Test Anxiety (uestionnaire

does not employ an agree-disagree response format, and no

prediction is made rsgarding its lcading cn acquiescence.



I ITa ITb IIT Iv
intellective Self-eval. (A) + + 0 - +4+
Intellective Self-~eval. (D) - + 0 - ++
Facilitatinag Anxiety + + C - +
Debilitating Anxiety + - 0 ++ -
Test Anxiety Cuestionnaire . 0 0 ++ -
Acauiescence 1 + 0 0 0 G
Accguiescence 2 + 0 0 0 0
Pesitive Malingering (2) + + + 0 ¢

- + + 0 0

Pcsitive Malingering (D)

Factors: I
Ila

IIb

III

IV

Lcadings: +

++

Acguiescence

Desirability

Defensiveness

Test Anxiety

Intellective self-evaluation
Positive

High positive

Negative

High necative

Zero

No predicticn

94
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The factors labeled IIa and IIb are desirability and
defensiveness. They represent a gquestion of whether the
Positive Malingering scales load on a single LCesirability
factor, a single Defensiveness factor, or on both factors.
Thus, three different models are shown in Table 3.2: (a) a
four factor model including desirability, (b) a four factor
model including defensiveness, and (c) a five factor model
including koth desirability and defensiveness.

The predicted factor loadings for the test anxiety
factor are intended to describe a factor primarily defined
by test anxiety scales and secondarily by scales pertaining
to intellective self-evaluation. The predicted loadings for
the intellective self-evaluation factor describe a factor
defined primarily by intellective self-evaluation scales and
secondarily by test anxiety scales.

Tests for the number of factors were made using EFARP
(Joreskog & Sorbom, 19768a), and are presented in Table 3.3.
The columns headed Goodness of fit show that cne and two
factor solutions do not provide acceptable fits. Three,
four, and five factor solutions prcvide acceptable fits.

The probability is highest for the four factcr solution.
The columns headed Improvement in fit show that a three
factor solution is a significant improvement over a two
factor solution, and a four factor solution is a marginally
significant improvement over a three factor sclution. The

five factor solution is not a significant improvement over
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the four factor solution. In summary, three cr four factors

appear to ke indicated.

Table 3.3

Tests for Number of Factors

Coodness of fit Improvement in fit
Factors Chi-square af P Chi-square af B
1 124 .45 27 000
2 43.16 19 001 ' 81.29 6 000
3 19.14 12 .085 24,02 7 .001
4 6.96 6 «32U 2.18 6 058
5 2.37 1 «123 4.59 5 467

Fcllowing the scheme for a general triangular solution
described by Jdreskcg (J8reskcg & S&rbom, 197%, pp. 31-38),
the parameters of an unrestricted sclution were estimated
using LISREL (Joreskog & Sdrbom, 1978b). This was a four
factor crthogonal solution with six factor loadings fixed at
zero. Using the unrestricted scluticn as a pcecint of
departure, additional restrictions were imposed on A (the
matrix of factor loadings), maintaining an orthogonal factor
structure. Loadings which were hypothesized to be zero were
fixed at zero when the resulting sclution was identified and
was not a Heywood case. Fixed loadings with large first

derivatives were freed individually when the difference in
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chi~-squares for one degree of freedom was significant. The

last solution is displayed in Table 3.4 (2). This solution
has an acceptable fit, QCZ(IQ) = 11.78, p = +62.
Table 3.4 (b) shows the standard errors of the factor

loadings.

Results_and_discussion. Where tossible, the results

presented in Table 3.4 will be interpreted in terms of the
hypothesis matrices in Table 3.2. Factor I 1s interpreted
as acguiescence. &1l signs of facter lcadings for factor I
agree with predictions concerning acguiescence. Moreover,
Acquiescence 1 has the highest loading. The Test Anxiety
Questionnaire has a fixed zerco loading.

Factor II seems more consistent with the prediction for
defensiveness than thé prediction fcr desirability, but an
interpretation in terms of desirability can not be excluded.
Both pecsitive malingering scales have lcadings above .30,
which is consistent with predicticns for either
defensiveness or desirability. The Test Bnxiety
Questionnaire and the acquiescence subscales have fixed zero
lcadings, which is consistent with either desirability or
defensiveness. The loadings of the Intellective Self-
evaluation subscales anag Debilitating Anxiety scales are all
either fixed at zero or less than twice their standard
errors, which is consistent with the predicticns for
defensiveness, and inconsistent with the prediction for

desirability. However, the loadinga of Facilitating Anxiety



Table 3.4

Restricted Orthogcnal Haximum Likelihood Solution
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(@) Factor loadings
Factors _
Variatle I II ITI Iv h
Intellective Self~eval. (&) 28 00%* =43 sy 96
Intellective Self-eval. (D) -25 -11 -60 35 56
Facilitating Anxiety 31 33 -75 00% 76
Debilitating Anxiety 38 00 73 00= 69
Test Anxiety Questicnnaire 00:* 00 46 00 21
Acgquiescence 1 56 - 00% 00 00= 31
Acquiescence 2 25 23 23 00 17
Positive Malingering (A) 30 38 00 38 39
Positive Malingering (D) -42 us 00 00= 38
# Total Variance 11.3 S«7 21.1 10.8 48.9
% Common Variance 23.1 11.7 42.9 21.9
2
X = 11.78 with 14 degrees of freedom
B = +62

(b)

Standard errors of the factcr loadings

I II III Iv
Intellective Self-eval. (R) 11 - oe 22
Intellective Self-eval. (D) 11 11 09 11
Facilitating Anxiety 12 14 09 -
Debilitating Anxiety 10 - 0g -
Test Anxiety Questionnaire - - 09 -
Acguiescence 1 10 - - -
Acquiescence 2 10 12 09 -
Fcsitive Malingering (A) 12 14 - 13
Positive Malingering (D) 12 21 - -
Note. An asterisk indicates that the parameter was

fixed at zero.

Decimal points are cmitted.
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is above .30, which is consistent with the prediction for
desirability and inconsistent with the prediction for
defensiveness. The uncertainty about the definition of this
factor puts into doubt interpretaticns c¢f factor III and
factor 1V (discussed next) in terms of content. S5Since a
DCesirability factor was nct unequivocally defined, variance
dué to desirability might be implicated in these factors.>5

Factor III might represent desirability response style,
a combination of the contents test anxiety ané intellective
self-evaluation, or a blend of desirability and these
contents. An individual scoring high on factcr III reports
high anxiety abcut evaluation, that evaluaticn anxiety
debilitates her performance, and lcw intellective self~
evaluation. There is also a suggestion that she tends to be
a yea-sayer, since Acgquiescence 2 has a lcw loading on the
factor.

Factor IV has a high factor lcading for Intellective
Self-evaluation (R). Intellective Self-evaluation (D) and
Positive Malingering (D) also load on the factor. The fact
that both intellective self-evaluation subscales load on
this factor suggests an interpretation ¢f it in terms of the
content intellective self-evaluaticn. However, the loading

of Positive Malingering (A) indicetes that desirability or

S The solution was a Heywood case when the loadings of
Intellective Self-evaluation (D) and 2cgquiescence 2 on
factor II were fixed at zero. Thus, althouch they were
less than twice their standard errors they could not be
fixed. '
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defensiveness is involved.

The prediction of a relation Ltetween test anxiety and
intellective self-evaluation in terms of a pattern of larger
and smaller loadings on two factors (see Table 3.2) was not
supported. However, this kind of relationship did emerge in
that scales having to do with anxiety about evaluation and
intellective self-evaluation loaded together cn factor III.

A comrarison of the results of this analysis witn those
cf the original analysis may be useful at this point.

Facter I in Tacle 3.4 and factor V in Table 3.1 were both
interpreted as acquiescence. Factor III in Table 3.4 and
factor III in Table 3.1 were both interpreted as invclving
desirability response style or the ccntents test anxiety and
intellective self-evaluation. Factor II in Table 3.4 was
interpreted as defensiveness, or alternatively desirability.
No single factor representing defensiveress or desirability
was obtained in the initial analysis. Factor IV in Table
3.4 and factcr I in Table 3.1 were similar in their loadings
above .30, and presented similar prcblems of interpretation.

In research building on the present analysis certain of
the difficulties of interpretation may te clarified ty
including rore subscales representing certain constructs.

In particular, if more scales representing desirability and
defensiveness are included an interpretation cf factcrs
involving them might be clarified, and they might be

distinguished as separate factors. A distinct factor
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representing test anxiety did not emerge in this analysis.
However, it might be that there was an insufficient number
or selection of scales regresentinc the construct to define
such a factor. Although the Test Bnxiety Questionnaire
might be regarded as a potential marker for such a factor,
the Debilitating Anxiety and Facilitating Anxiety scales
might have been poor measures of it. Althouch a factor
involving intellective self-evaluation subscales was found,
its interpretation was made difficult by the loading cf a
defensiveness (or desirability) scale. Presumably, the
interpretation of the intellective self-evaluation construct
would also be aided by inclusion of more scales representing
intellective self-evaluation, desirability, and

defensivenesse.

separately for the subgroup above the median cn the Hidden

7¢) and the group

Figures Test (field independents, D
below the median (field dependents, n = 74). The hypothesis
of equality of variance-covariance matrices was tested using
LISREL. The hypothesis of equal variance-covariance
matrices cculd not be rejected, ?C2(78) = 81,12, B = .38,

R hypcthesis that there is an invariant restricted four
factor pattern for field dependents and field independents
was tested with LISREL. This was a simultanecus factcr

analysis fcr two groups and the nine variables which were
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used in the factor analysis descritked immediately abocve.
The same restrictions which were placed on _/\. (the matrix of
factor loadings) shown in Table 3.4--i.e., the fixed zeros--
were placed cn it for this analysis. All free loadings were
constrained to be equal for the twe groups. The hypothesis
that there is the same restricted four factor structure for
the two grcups could not be fejected, 3(2(59) = 58.26, p =
«50. Thus, there is no evidence that there is a difference
in the numter of factors or factor loadings for field

dependents and field independents.

" —— i —— —n . o — > W

Point-biserial correlations were computed between each
SEAIP item and the total scale. Items with an item-scale
correlation below .25 were considered fcr being rewritten or
dropped. I decided that if both items cf an agree-disagree
item pair correlated with the total scale below .25 the pair
would be dropped. This decision resulted in dropping one
item pair, "I doubt that I have encugh mental ability to do
graduate werk in my major field®" and "I think that I have
enough mental ability to do graduate work in my major
field." It appears that the low item-scale ccrrelations of
this item rpair may reflect the fact that it describes an
expectancy of a future coal, which is different from the

self-evaluative tone of the other item pairs.
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When cne of an item pair correlated below .25 with the
scale and the other correlated above .25, the item
correlating below .25 was rewritten. Examination of the
items correlating below .25 with the total scale suggested
three possible reasons for the low item-scale correlations:

1. The item had a highly skewed distribution. 1In such
cases the item was rewritten so as to have a less extreme
apparent valuational connotation. Thus, item 12 YI can keep
at studying for hours on end" was rewritten as, "YI can keep
at studying for a long time without takinc a break."

2+ The item was unclear because of its woréding. Item
13D "In writing papers the ideas I think cf are pretty much
like everycne else'sY was changed tc "In writing papers the
ideas 1 come up with are commonplace and unoriginal." Itenm
148 "It is easy for me to change my way of thinking sc as to
adjust to new, unfamiliar ideas taught by a professor" was
changed to "When a professor presents new, unfamiliar ideas
it is easy for me to change my usuel way cf thinking about
things."

3, The item was more general in reference than the
academic-intellectual area. Thus, the item “Qverall, I an
a bright person" was rewritten as "Overall, I am above

average in intelligence."
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Desirability

In the initial factor analysis reported ghove the
Intellective Self-evaluation subscalzas loaded on two factors
on which the Positive Malingering subscales also loaded.
This indicates that desirable respcnding might be involved
in the Intellective Self-evaluation subscales. The possible
involvement c¢f desirable respcndinc indicated a need to
devise and select items which minirize the variance due to
this response style in order to more satisfactorily measure
the content intellective self-evaluaticr.

I @rote a set of 34 additional items with similar
content as those used in the earlier study (Levy, 1980), but
the new items were written so as tc have more gualified or
moderated evaluative connotations. The intention is to
develop a set of items with relatively roderate social
desirability scale values. There is a strong relationship
between the SDSV of an item (or scale) and its loading on
the Desirability factor. Items with relatively neutral
SDSVs are not as sensitive to individual differences in SD
tendencies as items outside tne neutral area (Edwards,
1970) . Thus, if items with moderate SDSVs can be written
and selected, the contribution of desirebility to variance
is expected to be reduced.

The 30 criginal items and 34 additional items were
rated for Social Desirability Scale Values by the method

described ty Edwards (197C). The raters were 25 female
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students (12 Brooklyn College undergraduvates, and 13 other
women with graduate or undergraduate education). SDSVs for
all the items were computed. Items with SDSVs between 3.5
and 6.5 (on a scale from one to nine) were selected for
further use. There were 10 such items. Since the Balanced
Incomplete Block Design (described below) reguires 12 itewms,
two additional items were selected which were slightly'

cutside this range.

e ol e o P S e, . v, S e

In the initial factor analysis reported ezbove a factor
was found which was consistent with predicticns for an
Acguiescence factor, except for the loading of zero of
Intellective Self-evaluation (A). The design of the study
did not permit a determination of whether this factor
invclved agreement acguiescence, acceptance acgquiescence, or
some corbination of them. In order to further study
acceptance and agreement acquiescence, a Balanced Inccmplete
Block Desicn (see Jordan, 1977) was used to guide the
writing and selecticn of items representing item Keying
(agree versus disagree) and wordinc (positive versus
negative) for each of two scales, Intellective Self-
evaluation and Achievement. FEach cf the cells of this
factorial design is a six item scale. The item stems for
the intellective self-evaluation area were the 12 items

selected by the procedure described above. Item stems for



the achievement scale were derived from the Personality
Research Form (Jackson, 1978) Achievement scale. The
Balanced Incomplete Block Design reguires six stems, and it
pairs items of every type (Positive, Agree; Pcsitive,
Disagree; Negative, Rgree; Negative, Disagree) with every
cther type. The basic desiaon was repeated twice to yield 24
items bkased on 12 stems for each cf the intellective self-
evaluation and achievement categories. The items are shown
in Appendix BA. A Balanced Incomplete Block Desian was also
used to guide the writing of items for Verbal Self-
evaluation and Mathematical Self-evaluation subscales (shown
in Appendix A).

Summarizing, analyses of the item means cf intellective
self-evaluation items suggested that psychological processes
involved in desirable responding or defensiveness are
implicated. Althouch the reliabilities of the agree-keyed
and disagree-keyed subscales are acceptable, they micht have
been spuriously increased by variance due to response
styles. An exploratory factor analysis produced evidence of
acguiescence in the domain of self-report measures of
intellective self-evaluation, test anxiety, and self-esteemn.
The content test anxiety was defined as a factor. A
confirmatory factor analysis also resulted in an
Acquiescence factor, and a factor representing desirability
cr defensiveness. Two other factors were considered to

involve combinations of content and response styles.
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Problems in factor analytically defininc some of the
hypcthesized factors were attributed to an insufficient
number of measures and the presence in the exploratory
analysis of overall self-esteem measures.

Item analyses led to the dropping cr rewriting of some
intellective self-evaluation items, and the retention of 12
items. These 12 items were the stems of items in four
subscales defined by a factorial design with facets of
keying (agree and disagree) and wcrding (positive and
negative) . This design would permit an =2valuation of the
influences of both agreement acquiescence and acceptance
acquiescence. Separate agree-keyed and disagree-keyed
verbal self-evaluation and mathematical self-evaluation
scales were also written.

The feollowing chapter déscribes the desian and data
collection for another factor analysis which builds on what
was learned in the analyses described in this chapter. The
design includes more variables for each of the hypothesized
factors of test anxiety, intellective self-evaluation,
desirability, and defensiveness so as tc attain better
factor analytic definition of them. It includes a set of
scales with faceted designs for wordinc and keying that may
permit definition of agreement acguiescence and acceptance
acguiescence factors. It also has self-report measures of
achievement corientation, verbal self-evaluaticn,

rathematical self-evaluation, and performance expectancies.
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Inclusion cf these sets of measures will allow factor
analytic determination of their structure and
interrelationships, and their relationships with both test
anxiety and achievement orientation. The separate
extraction of response style factors will insure that the
definition of these factors and their interrelationships is

not obscured by stylistic variance.



PROCEDURE AND HYPOTHESES

Procedure

Data were collectecé during Fall Sermester, 1982 from a
total of 386 undergraduate students. One hundred and
seventy-one students from Brooklyn Cbllege participated in
the study to satisfy a course recguirement for Psychology 1.
They completed all personality and cognitive measures in a
classroom at the college in a session lasting approximately
1 hr 30 min. Two hundred and fif teen students from other
colleges in the New York City area participated in the study
voluntarily or for extra courcse credit given by their
teachers. They completed cognitive measures and expectancy
guestions in class in a session lasting 30 min, and did the
personality questionnaires at home.

A total of 45 individuals were deleted from the sample.
Thirty-eight students from colleges other than Erooklyn
College did not turn in the second part of the research
instrument, which contains all the self-report variables, or
turned it in mostly incomplete. Six additional research
protoccls were found which were less than half completed.

In screening the data for multivariate outliers, one

individual was found whose scale scores were distant from

- 169 -
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the vector of scale means, and who had improperly followed
directions on parts of the research instrument.

After eliminating tﬁe individvals descrited above, the
sample consisted of 341 individuals, 231 females, 106 males,
and four individuals who did not report their sex. A&t the
time of testing, the females had a mean age of 21.3 years

and the males a mean age of 20.1 years (L = 1.63, NeSe)e

Measures

— s Yo st et v

The measures are listed in Tatle 4.,1. The following
response style scales were split into subscales of items
keyed agree and disagree: £cdwards® (1957) Social
Pesirability Scale, Personality Research Form Desirability
(Jackscn, 1974) , Crowne-Marlowe (1960) Social Desirability,
and Fositive Malingering (Cofer et al., 1949) . The Test
Anxiety Questionnaire is the first part of S. 8. Sarason and
Mandler®s (1952) Test Anxiety Questionnzire, and the Test
Anxiety Scele is by I. G. Sarason (1978). The Achieving
Tendency scale is by Mehrabian and Bank (1978). The
Inventory cf Test Anxiety is an adaptation of Osterhouse's
(1976) Inventory of Test Anxiety. Means, standard
deviaticns, number of items, and ccefficient zlpha
reliabilities of the personality measures are listed in

Table 4.2.
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Table 4.1

List of Measures

Label Variable

Response style measures
ACQ1A Acquiescence 1
ACQ2A Acquiescence 2
SDA Edwards®' Sccial Desirability - Acree
SbD Edwards® Social Desirability - Disacree
PREDYA PRF Desirability - Agree
PRFDYD PRF Desirability - Disagree
CMSDA Crowne-Marlowe Social Desirability - Agree
CMSDD Crowne-Marlowe Social Desirability - Disagree
MPA Positive Malingering - Bgree
MPD Positive Malingering - Disagree
LIED MMPI Lie scale

Content measures

Subscales based on PRF Achievement:

ACHPR Positive, Agree
ACHED Positive, Disagree
ACHNA Negative, kgree
ACHND Negative, Disagree
ACHIEVE Achieving Tendency
TARQ Test Anxiety Questionnairex
TAS Test Anxiety Scale
ITANX Inventory of Test Anxiety=
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Table #.1--Continued

DEBANXA Debilitating Anxiety
FACANXA Facilitating Anxiety

Intellective Self-evaluation subscales®:

INTELPA Positive, Aaree
INTELPD Positive, Lisagree
INTELNA Negative, Agree
INTELND Negative, Disagree

SELFRBIL Self-Concept of Rbility*

VERBALA Verbal Self-evaluaticn - Agreex

VEREALD Verbal Self-evaluaticn - Cisaareex

EXPVOCABR Performance Expéctancies, Vocakbulary#*

MATHA Mathematical Self-evaluation - Agreex

MATHD Mathematical Self-evaluaticn - Disagreex
EXPMATH Performance Expectancies, Mathematics*

EXPHFT Performance Expectancies, Hidden Fiqures Test:

Cognitive measures

VOCAE Items from Advanced Vocabulary Test V-4
MATH Itenms from Mathematics Aptitude Test RG-2
HET Items from Hidden Figures Test CF-1

Other variables

SEX Sex

BGE Ege

ote. Starred measures are given in Appendix A.
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Table 4.2

Means, Standard Deviaticns, Number c¢f Items, and

Reliabilities of Personality Variatles

(N = 341)
Variable Mean SD JTtems Alpha
BRCQ1A 6.17 1.93 12 <29
ACQ2A 6.83 1.97 12 «31
SDA 6.37 1.62 9 <40
SCD 19.41 5,41 30 .82
PREDYA 7.37 1.78 10 +U3
PRFCYD 7.13 1.90 10 «58
CMSDA 10.53 3.37 18 .70
CMSDD 5.65 3.17 15 73
MPA 6.39 2.29 16 .us
MPD S.34 2.53 17 .56
LIED .24 2.07 15 - 49
ACHPA 4,26 1.45 6 .52
ACHPD 3.96 1.52 6 .5
ACHNA 3.49 1.19 6 .14
ACHND 3.22 1.34 6 « 34
ACHIEVE 25,05 6482 - 28 .86
TAQ 32.71 8.51 12 .84
TAS 19.76 7.59 37 .88

ITANX 25. 64 6. 69 8 <84



DEBANXA
FACANXA
INTELPA
INTELPL
INTELNA
INTELND
SELFRBIL
VEREALA
VERBALD
EXPVOCAE
MATHA
MATHD
EXPMATH
EXPHET

34,08

3.57
« 04

« 00

2.89
1.¢€6

1.09

.81
« €0
.14
LUl
.18
« 50
- 86
« 55

«59

« €5

79

The timed cognitive measures consist of items from
tests in the Kit of Factor-Referenced Cognitive Tests
(Ekstrom et al., 1976):

Mathematics Aptitude Test (RG~-2),

(CF-1) .

and Hidden Figures Test

Advanced Vccabulary Test I is a measure of the

factor cf verbal comprehension (Ekstrom et al.,

114

Advanced Vecabulary Test I (V-4),

In

each item the subject must select the correct synonym for a

given word from a list of five alternative chcices.

Mathematics Aptitude Test (KG-~-2)

is a measure of
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quantifative and general reasonina. Messick and French
(1975) found that a mathematics aptitude test loaded cn a
first-order gquantitative reascnina factecr and a second-order
factor cf ceneral analytical functioning or general
reasoning. In each word problem on Mathematics Aptitude
Test (RG-2) the subject must select the ccrrect answer from
among five choices. The Hidden Ficures Test, a measure of
flexibility of closure, was discussed above in Chapter 3.

In each item the subject must select which one of five
simple gecmetrical forms is embedded in a given complex
pattern.

The reliabilities of the cognitive measures were not

computed because only one l16-item form was administered and
the likelihocd of moderate speededress wculd have spuriously
increased split-half estimates of reliability. An
indication of the reliability level of these tests is
available from other studies. Ekstrom et al. (1976) report
reliabilities of the 1963 version cf Hidden Figures Test of
.83 in a sample of college males, and .82 and .80 in samples
of 11th and 12th grade males and females, respectively.
They report a reliability of Advanced Vocabulary I of .79 in
a sample of college students, and & reliatility of the 1963
version of Mathematics Aptitude (RG-2) of .81 in a sample of
Army enlistees.

A performance expectancy score for vocabulary, a

performance expectancy score for mathematics, and a



116
gerformance expectancy score for hidden figures were each
computed as the sum of the standardized scores on three
expectancy questions preceeding each cognitive measure (see
Appendix A). Intercorrelations of each set of expectancy
guestions are listed in Table 4.3. These correlations are
all significant at the .001 level, and are considered
sufficiently high to justify computing total scores in this
zanner.

The research instrument consisted of the following in
this order: (a) Performance Expectancies, Vocabulary, (b)
Vocabulary Test, (c) Perfcrmance Expectancies, Mathematics,
(d) Mathematics Test, (e) Performance Expectancies, Hidden
Figures Test, (f) Hidden Figures Test, (g) a 322 item
guestionnaire with an agree-disagree response format, (h)
Test Anxiety Questicnnaire, (i) Inventory of 7Test Anxiety,
and (j) Self-Concept of Ability. The items in the 322-iten
guestionnaire were crdered with items from response style
and content scales alternating. Within the alternating
pattern items from the content scales were sequentially
selected one at a time in a rotating scheme, and items from
response style scales were likewise sequentially selected.
This ordering was employed to intersperse items from
response style and content scales, and to avoid having sets

cf items from the same hypothesized factor grcuped together.



Table 4.3

Correlations of Performance Expectancy CQuestions

1.

1.

3.

i.

3.

Vocabulary
1.
How many problems -
will ycu know
Expected standing in 52
the grcup
Rate ycurself on «61
the ability
Mathematics
1.
How many problems -
will you know
Expected standing in 75
the grcup
Rate ycurself on 78

the ability

Hidden Figures

i.
How many prcblems --
will ycu know
Expected standing in «68
the grcup
Rate ycurself on «71

the ability

71

«69

3.

3.

117
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The thirty-three measures to be included in the factor
analysis are all the response style and content variables
listed in Table #4.1. Kesponse style measures were selected
because they have appeared in previous factor analytic
studies, and are associated with the response styles
agreement acquiescence, acceptance acguiescence,
desirability, and defensiveness. Certain resronse style and
ccntent scales have been split into subscales keyed agree
and disadree, so as to determine their loadings on a
hypcthesized agreement acguiescence factor. Four subscales
each of achievement and intellective self-evaluation
contents were constructed by a faceted design, with
subscales having positive versus negative wordéing and keyed

gree versus disagree, and have a rredicted pattern of signs

(4}

of factor loadings (described below)  on accepténce
acquiescence and agreement acquiescence.

The fcllowing measures were selected because they are
representative cf frequently used reasures pertinent to test
anxiety, and are expected to load c¢n a common factor:
Facilitating Anxiety and Debilitating Arxiety scales
(Alpert & Haber, 1960) , Test Anxiety Questionnaire (Sarason
& Mandler, 1952), Test Anxiety Scale (Sarason, 1978) , and an
adaptation of Osterhouse'®s (1976) Inventory of Test Anxiety
by Charles P. Smith. Mehrabian and Bank®s (1978) Achieving

Tendency Scale and subscales based cn the PRF Achievement
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scale (Jackson, 1974) are expected to lcad on a common
factor invclving achievement. Measures of intellective
self-evaluation anéd performance exrectancies include coverall
intellective self-evaluation subsczles, separate subscales
for verbal and mathematical self-evaluation, and performance
expectancies preceeding vocabulary, mathematics, and hidden
figures cocnitive measures.

The hypothesized orthogonal factor structure is
displayed in Table 4.4, The predicted loadincs for the
agreement accGuiescence factor are tased on the proportions
of items in each scale keyed agree. Subscales labeled with
a last letter of A have all items keyed agree, and are
expected tc have positive factor lcadincs on agreement
acquiescence. Subscales labeled with a last letter of D
have all items keyed disagree, and are expected to have
negative lcadings. TIwec scales consist cf both items keyed
agree and disagree, Achieving Tendency and Test &nxiety
Scale., Thirty-two cf the 37 items cr 8€% of the Test
Anxiety Scale items are keyed aaree, so a positive factor
loading on agreement acqguiescence is exrected for it. No
prediction is made for the factor loadirg of the Achieving
Tendency Scale, which has 18 of 37 items or 847% keyed agree,
and for measures which employ rating-scale formats that do

not involve a response of agree or disagree.
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Table 4.4

Hypothesized Orthogonal Factor Structure

10
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Table 4.4--continued
Response styles
Aareement Acquiescence
Acceptance Acaulescence
Desirability
Defensiveness
Content
Achievement
Test Pnxiety
Vertal Self-evaluation
Mathematical Self-evaluaticn
Test Anxiety and Intellective Self-evaluaticn
Intellective Self-evaluation and Expectancies
Factor lcadings
means hich positive loadinge.
means positive loadina.
means negative loadinge.
means zero loading.

means no predicticne.
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The predictions for the acceptance acguiescence factor
are based on the percentages of items in a scale which are
positively phrased shown in Appendix B and the keying of the
items. B scale which has 75% or mcre (an arbitrarily chosen
criterion) of the items positively phrased is predicted to
have a positive loading on acceptance acguiescence if all
the items are keyed agree, and a negative loading if all the
items are keyed disagree. Scales which have all of the
items negatively phrased are expected tc have a negative

loading on acceptance acguiescence if all the items are

— . —" - —

employ a response format that does not involve a response of
agree or disagree.

It may be noted that the only predicted loadings which
differ for agreement acceptance and acceptance acquiescence,
are those cf ACHNA, ACHND, INTELNR, and INTELND.

The subscales of Edwards® SD scale are predicted to
have high rositive loadings on a desirability factor, andé
several content scales are expected to load on this factor.
A factcr interpretable as defensiveness is expected with
positive lcadings on lie scales and the PRF Desirability
subscales, and zero loadings on acguiescence and content
scales.

Distinct factors of achievement and test anxiety are
predicted. Distinct factors ¢of verbal self-evaluation and

mathematical self-evaluation are alsoc predicted.
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The last two predicted factors represent combinations
cf contents. A factor with loadincs on test anxiety and
intellective self-evaluation scales is predicted. Finally,
a broad factor representing intellective self-evaluations
and expectancies across verbal, mathematical, and spatial-

analytic domains is hypothesized.



RESULTS: EXPLORATORY FACTOR ANALYSIS

The 33 x 33 matrix of correlaticns was factored Ly the
principal factor method, with communalities estimated by
eaéh variatle®’s squared multiple correlation with all other
variables. A parallel analysis was performeé by the method
described ty Montanelli and Humphreys (1976). The parallel
analysis technigue for deciding on the nurber of factcrs in
factor analysis involves the constructicn of a second
correlation matrix from normally distribtuted random numbers
(a Yrandom matrix"), using the same numbers of variables and
cbservations as there are in the ottained correlation
matrix. Squared multiple correlations are inserted in the
diagonals c¢f both the random matrix and the obtained
correlation matrix, and both matrices are factored using the
principal axes methcd. The number cf factors is determined
to be the crdinal number of the last latent rcot of the
obtained correlation matrix which exceeds the corresponding
latent root of the random matrix. Montanelli and Humphreys
present a method of predicting the size of the logarithms of
the latent roots of a random matrix, with squared multiple
correlations on the diagonal, based on the number of
variables and the number of observations. The parallel

analysis proceeds by comparing the logarithms of the latent

- 124 -
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roots cf the obtained correlation ratrix, with squared
multiple ccrrelations on the diagcreal, with the predicted
logarithms of the latent roots of the random matrix.

The results of the parallel analysis are shown in
columns 3 and 4 of Table 5.1. Column 1 contains the latent
rcots of the obtained 33 x 33 correlaticn matrix (N = 341),
with sguared multiple correlations on the diaconal. Column
3 ccentains the logarithms of the figures in cclumn 1.
Column 4 has estimates of the lcgarithms cf the latent roots
cf a randonm matrix, with scguared multiple correlations on
the diagonal, for a sample size of 341 and 33 variables.
The first nine rows of column 3 are larger than the
correspcnding rows in column 4, anéd all subsequent rows of
column 3 are smaller than the corresponding rows of column
4, Thus, the parallel analysis indicates nine factorse.
Examination of the differences in magnitudes cf the 1latent
roots (column 2) is also consistent with nine factors. The
dif ference between the ninth and tenth latent root (.09) is
appreciably larger than any subsequent difference. All the
factors of a nine factor structure (described below) are
interpretatle, thus indicating that no less than nine
factors shculd be retained. Examination of a ten factor
structure indicated that it did not have a good structure.

Thus, nine factors were retained.



126
Table 5.1
Latent Roots, Differences between lLatent Roots, Logarithms

of Latent BRoots, and Locarithms of Latent Rocts of Random
Lata

(N = 3u41)
Latent Differ- Log of Random

root ences root data

1 7.59 4.86 0.82 -0.09

2 272 0.68 C.43 -0.18

3 2.04 0.25 0.31 -0.23

q 1.78 0059 0-25 -0027

5 1.19 0.13 0.07 -0.32

6 1005 0008 0.02 -0036

7 0.96 0.36 ~-0.01 ~-0.40

8 0.59 0.24 -0.22 ~0.U45

9 0.35 0.09 -0 .46 -0.49

10 0.25 0.02 -0.55 ~0.53
11 0.22 0.02 -0.64 -0.57
12 0.20 0.03 -0.69 ~0.65
13 0.17 06.03 -0.76 -0.73
14 0.13 0.04 ~-0.87 -0.81
15 0008 0.02 -1006 -0091
16 0.06 0.05 -1.20 -1.07
17 0.00 0.02 -- --
18 -0.,01 0.01 - -
19 '0-03 0002 - -
20 -0.05 0.02 -- --
21 -0.08 0.00 - -
22 -0.09 0.00 -- --
23 =0.09 0.00 - --
24 -0.10 0.02 - -
25 -0.12 0.01 -- -
26 -0.13 0.02 -~ -
27 -0.15 0.01 - -
28 -0.17 0.00 - --
29 °0 n17 0002 - -
30 -0.19 0.00 - -
31 "0020 0.01 - -
32 -0.,22 0.04 hand . -
33 -0.26 - - -

Note. Locarithms of the obtazined latent roots and
logarithms of latent roots of randcm data are not computed
for roots 17-33 because Montanelli and Hurphrey®s (1976)
formula for logarithms of the latent roots of a randcm data
ccrrelation matrix determines only the first (8 - 1)/2,
where N is the numkbter c¢f variebtles.
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The nine factors were first rotated analytically to the
varimax criterion (see Appendix B, Table B). Graphic
rotations were then performed. The graphic rctations kept
response style factors orthogonal with other response style
factors, and response style factors orthogbnal to content
factors. The graphic rotations of respcnse style factors
were oriented bv the hypothesés concerning response styles
(see Table U4.4), Content factors were allowed to be
mutually correlated., No substantial changes were made in
the orientation of content factors from their locaticns in
the varimax solution. Obligue axes were placed through the
approximate centreid of each croup cf ccntent variables.
The gragphically rotated factors were then rescaled into
correspcnding reference vectors by the method given by
Harman (1576, pp. 270-274) . The okliquely-rotated first-
order reference-vectors factor structure appears in Table
5.2, along with the communalities tased on the first 9
orthogonal principal axis factors. The correlations among
the first-crder graphically rotated factors arpear in Table
5.3. A& factor analysis of the intercorrelaticns among the
first-order factors produced three second-order dimensions
which were rotated analytically to the eguamax criterion.
Loadings of the 9 first-order factcrs on the second-crder

equamax reference vectors appear in Table 5.4.



128

Table 5.2
Rctated Reference Vectors Factor Structure
(N = 341)

1 2 3 4 s 6 7 8 9 nj
aACQ1A ~-05 28 o4 =05 11 08 35 =04 =09 25
ACQ2A ~-18 39 11 -03 -10 12 31 06 ~-04 33
SDA 59 03 12 05 =16 15 07 20 11 43
SDD 73 =35 11 =01 08 =01 =25 14 -02 78
PREDYA 53 21 13 16 ~-05 12 17 23 08 47
PREDYD 63 =38 =01 03 13 01 -18 15 01 66
CMSDA 09 02 62 09 05 18 16 00 -0¢% 49
CMSDD 21 ~-54 52 ou 13 =03 =17 -09 =03 65
MEA 12 36 44 =01 15 02 20 =07 10 42
MPD 17 =42 54 =02 60 -15 =37 =05 04 65
LIEL -03 =46 586 =03 09 =13 =25 -06 =02 63
ACHPA 22 19 16 =02 54 02 29 =01 =C7 57
ACHED 28 -19 08 =03 63 =07 -16 01T -11 68
BCHNA 19 =~09 03 11 28 00 32 00 -03 26
ACHND 14 =13 12 =07 63 =01 o4 =11 -C3 51
ACHIEVE 47 06 11 03 59 =09 (1)1 01 -03 79
TAQ -41 =05 =02 03 07 40 27 =02 -12 52
TAS =44 22 ~04 00 00 64 03 03 00 83
ITANX ~35 11 -09 05 =10 u7 13 =06 02 54
DEBANXR =36 32 05 =03 =05 57 <01 -01 06 74
FACANX2 16 02 13 =07 08 -38 39 03 01 uy
INTELEPR 15 28 o4 14 ~05 12 15 37 05 33
INTELPC 19 =19 =01 01 14 -09 =12 34 12 48
INTELNRE 14 =08 07 13 =01 06 26 35 07 31
INTELNC 19 =21 05 ou 20 =00 =12 34 19 62
SELFABIL 21 03 -~02 14 13 =14 02 30 23 59
VERBRLA 32 66 -13 -10 -18 06 o4 57 08 S0
VERB&ALL 35 =15 =10 =18 02 09 =12 55 03 59
EXPVOCAB 16 o4 =-11 =02 -0°% 03 -04 28 57 Su
MATHA 17 o4 -01 50 =~08 10 10 07 08 74
MATHD 06 =10 =03 77 0¢€ 00 -06 ~-09 12 72
EXPMATF 05 -05 o4 52 =03 11 06 =05 62 72
EXPHFT 07 =02z 08 09 =05 13 01 07 64 u7

gb 1,60 1.00 1.00 .538 .845 ,827 1.00 .751 .914

a—ﬂz gives the communality of each test over the
first 9 orthogonal factors in either the unrotated principal
axis solution or the varimax rotation.
b-p is a multiplying factcr that sceles each graphically
rotated dimensicn into the corresponding reference vector.
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Table 5.3

Ccrrelations Among the Primary Factors

(i = 3u41)

Factors 1 2 3 q 5 6 7 8 ]
1 - 00 00 00 00 00 00 00 00
2 60 - 00 00 00 00 00 00 00
3 00 00 - 00 00 00 00 00 00
y co 00 00 -- 24 =29 00 26 06
5. 00 00 00 24 -- =16 00 46 29
6 00 00 00 -29 -19 -- 00 -47 =29
7 ¢o a0 00 00 oc 00 - 00 co
8 00 co €co 26 us -u7 00 -- 12
9 00 co co 06 29 =29 00 12 --

Table 5.4

Loadings of the 9 First-Order Factcrs cn the Orthogonal

Second -Order (Equamax) Reference Vectors

Factor I 11 ITI
1 co 00 00
2 060 co 00
3 00 00 00
u 28 -31 g
5 52 -11 32
6 -23 52 -29
7 00 00 00
8 52 -41 19
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& hierarchical transformation was performed as

described ty Schmid and Leiman (1957) tc obtain a single
orthogonal framework in which the contributions of both the
first- and second-order factors to the communalities would
be additive.® This transformation was accomplished using the
orthogonal equamax rotation of the second-order factors.
The loadings of the tests on the first- and second~ordef
factois are presented in Table 5.5. The coefficients for
the first-crder factors are primary factor loadings scaled
Ly the square root of the uniqueness of the factor at the
second order, as outlined in the Schmid-Leiman procedure.
Thus, the factor loadings of first-order content factors in
Table 5.5 are proportional to those of the content factors
in Table 5.2. The factor loadings of each response style
factor are identical to those of a response style factor in
Table 5.2, since each response style factcr is uncorrelated
with all other factors, and thus has a uniqueness of unity
at the second order. The test comnmunalities across both the
first- and the second~order hierarchically transformed
factors are eguivalent to the original communalities based
upon 9 crthogonal factors, as may be seen by comparing the

communalities in Table 5.5 with thcse in Table 5.2.

6 The computaticns were done ty prcoramming the MATRIX
procedure in SAS (1982).



Table 5.5

Loadings on First- and Second-Order Factors,

After Hierarchical Transformation
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(N = 341)
Second-0Order
First-Order Factors Factors
Variable 1 2 3 4 5 6 7 8 9 I II III h?
ACQ1A -05 28 35 24
ACQ2A -18 39 31 34
SDA 59 03 07 46
SDD 73 =35 -25 78
PRFDYA 53 21 17 21 50
PRFDYD 63 ~38 -18 66
CMSDA 09 02 62 16 48
CMSDD 21 =54 52 =17 66
MPA 12 36 44 20 Y2
MPD 17 =42 54 =37 66
LIED -03 =46 58 -25 o4
ACHPA 22 19 50 29 31 57
ACHPD 28 -10 59 -16 39 21 69
ACHNA 19 =09 23 32 26
ACHND U =13 58 ou 29 53
ACHIEVE 47 06 55 ou 40 25 719
TAQ =41 ~05 37 27 26 50
TAS =44 22 59 03 39 =22 83
ITANX =35 1" 43 13 =21 32 =20 55
DEBANXA =-36 32 53 =01 ~20 38 -20 T4
FACANXA 16 02 -36 39 -25 u5
INTELPA 15 28 15 34 23 35
INTELPD 19 =19 -12 31 35 =27 23 47
INTELNA 14 -08 26 32 25 33
INTELND 19 =21 -12 32 41 -29 28 60
SELFABIL, 21 03 02 28 22 39 =34 30 58
VERBALA 32 06 o4 52 23 =21 54
VERBALD 35 =15 -12 50 30 59
EXPVOCAB 16 04 -04 26 54 21 32 58
MATHA 17 04 TT 10 22 =24 76
MATHD 06 =10 75 -06 22 =23 72
EXPMATH 05 =05 50 06 60 29 76
EXPHFT o7 =02 01 61 28 51
ifa?' 3.17 1.79 1.68 1.57 1.53 1.29 1.26 1.24 1.24 1.63 1.20 .95




II.

I1I.

Table 5.5-~Continued
Factor Labels
First-Order Factors
Desirability
Acquiescence/Defensiveness
Defensiveness
Mathematical Self-evaluation
Achievement )
Test Anxiety
Acquiescence
Verbal/Intellective Self-evaluation
Performance Expectancies
Second-Order Factors
Achievement/Intellective Self-evaluation

Test Anxiety/Intellective Self-evaluation

Residual associations among contents

Note.

Loadings below .20 are omitted for all factors

except for factors 1, 2, and 7.
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Factor 1 at the first order is interrreted as
Desirability response style. Both ajgree- and disagree-keyed
subscales c¢f Edwards® Social Desirability scale and the PRF
Desirability scale have high loadings. Mehrabian®s Tendency
to Achieve scale and both Verbal Self-evaluation subscales
have moderate rpositive loadings, ard all test anxiety scales
have moderate negative loadings. The signs of all the
remaining scales are positive (except for Acgquiescence 1 and
Rcquiescence 2), which is consistent with predictions.

Factor 2 is interpreted as an Acgquiescence factcr. It
has positive signed loadings above .30 for an acquiescence
measure (ACQ2R) and an agree-keyed test anxiety measure
(CEBANXA) . Five disagree-keyed measures of desirability or
defensiveness have negative signed 1oadings exceeding -.30.
With regard to the factor loadings ¢of all measures, the
signs of the factor loadings are.ccnsistent with predictions
for acceptence acquiescence or agreement acguiescence. The
signs c¢f lcadings of ACHNE and INTELNB are consistent with
predictions for acceptance acquiescence, and inconsistent
with predictions for agreement acquiescence. The signs for
ACHND, TAQ, and INTELND are consistent with predicticns for
agreement acquiescence, and are inconsistent with
predictions for acceptance acquiescence.

Factor 3 is interpreted as Defensiveness response
style. The factor is defined by the MMPI Lie scale and both
agree- and disagree-keyed subscales of Positive Malingering

and Crowne~Marlowe Social Desirability scales.
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Factor 4 is defined by both agree- and disagree-keyed
rathematical self-evaluation subscales and performance
expectancies for mathematics. It is consistent with a
prediction of a Mathematics Self-evaluaticn factore.

Factor 5 is defined by the four achievement measures
constructed from items of the PRF BAchievement scale and
Mehrabian®s Achieving Tendency scale. It conforms tc the
hypothesis of an Achievement factor.

Factor 6 is consistent with the hyrothesis of a Test
Anxiety factocr.s Bll four test anxiety scales have pcsitive
loadings, and the Facilitating Anxiety scale has a negative
loadinge.

Factor 7 is interpreted as an Bcquiescence factor. It
has positive signed loadings above ;30 for the two
“acquiescence measures (ACQ1lA, ACQ2A) and two agree-keyed
measures of different contents (ACFNA, FACAMNXR). It has
negative signed loadings exceeding -.30 for a disagree-keyed
measure of defensiveness (MPD). With regard to the factor
lcadings of all measures, the signs of the factor loadinas
are consistent with predictions for acceptance acguiescence
or agreement acguiescence. The sicgn of BCHND is consistent
with the predicted sign fcr acceptance acquiescence, and
inconsistent with the prediction for agreement acquiescence.
The signs for ACHNA, INTELNA, and INTELND are consistent
with predictions for agreement acquiescence, and

inconsistent with predictions for acceptance acquiescence.
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Factor 8 is a content factor of verbal self-evaluation,
intellective self-evaluation, and expectancy for vocabulary
test performance. Thus, self-evaluaticns and expectancies
regarding verbal ability were combined with intellective
self-evaluation.

Factor 9 is defined by expectancies for vocabulary,
mathematics, and hidden figures performances. This factor
appears to reflect consistencies in expectancies acress
these cognitive domains, although it also might involve
method variance shared ky the performance expectancy scores.

At the second-order level, the first factor comtines
achievement and intellective self-evaluation. An individual
scoring high on this factor is high in self-reported value
for achievement, and high in intellective self-evaluation
including self-evaluations pertaining tc both verbal and
mathematical skillse.

The seccnd seccnd-order factor reflects negative
relationships of test anxiety with intellective self-
evaluation and self-evaluations pertaining to mathematics.
Bn individual scering high on this facter is high in test
anxiety, and low in intellective self-evaluation and
mathematical self-evaluation.

The third second-order factor is an uninterpreted

combination of low loadings on diverse content variables.
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The ccrrelations of vocabulary, mathematics, and hidden
figures cognitive measures and sex of subject (scored
l=male, O=female) with the 33 perscnality measures were
rlaced in an extension matrix (Mosier, 1939). The factor
loadings of vocabulary, mathematics, hidden figures, and sex
in the principal factor structure were solved for, and then
were brcught into the space defined by the grephic rctation
of Table 5.2 by postmultiplying their principal factor
loadings by the transformation matrices that carried the
principal factor structure intoc the graphically rotated
factor structure.? The procjections of the cognitive measures
and sex in the space defined in Tatle 5.2 are displayed in
Table 5.6 along with the labels of the factors. The matrix
displayed in Table 5.6 is the transpose of a 4 x 9 matrix
that cculd be appended to the bottcm of the matrix of
loadings shown in Table S5.2.

The coefficients displayed in Table 5.6 are
interpretable.as correlations of the cognitive measures with
the factors and the point-biserial correlation of sex with
the factors. A point-biserial correlation with a positive
sign means that the mean factor sccre of males is higher
than the mean factor score of females. For a sample size of
341, a correlation of .11 is significant at the .05 level

and a correlation of .14 is significant at the .01 level.

? See footnote 6, p. 127.
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Correlations of Cognitive Measures and Sex with the Rotated

Reference Vectors Fac

tors

Factor Vocabulary Mathematics Hidden Figures Sex
12 03 09 17

=07 13 03 16

-43 =16 =12 02

-01 37 19 29

-01 -14 1€ -14

-13 -190 -02 -11

09 -08 -06 -08

26 07 12 =04

05 15 16 19

Factcr Labels
Cesirability
Acquiescence/Defensiveness
Defensiveness
Mathematical Self-evaluation
Achieverment
Test Anxiety
Acquiescence
Verbal/Intellective Self-evaluation

Performance Expectancies
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The ccrrelation of -.43 of vccabulary with factcr 3,
which was interpreted as Defensiveness, indicates that low
scores on vocabulary are associated with high scores on
self-report measures of Defensiveness. The ccrrelation of
«26 of vocabulary with factor 8, iﬁterpreted as
Verbal/intellective self-evaluation, shows that individuals
scoring hich on vocabulary have hich self-reported verbal
and intellective self-evaluation. Vocabulary also tends to
be associated pcsitively with Decsirability ané negatively
with Test BAnxiety. The correlaticn of .37 of mathematics
with factor 4, interpreted as Mathematical Self-evaluation,
indicates that individuals scoring high on the mathematics
test tend to have high Mathematical Self-evaluation.
Mathematics also has low positive associations with
Acquiescence/Defensiveness and Performance Exrectancies, and
low negative associations with Defensiveness and
Achievement.

Hidden Figures Test perfcrmance has low positive
relationships with Mathematical Self-evaluaticn,
Verbal/intellective Self-evaluation, and Perfcrmance
Expectancies. It has low negative relationships with
Defensiveness and Achievemente.

The pcint-biserial correlation of .37 of sex with
factor 4, interpreted as Mathematical Self-evaluation,
indicates that males have higher self-reported Mathematical

self-~evaluation than females. Males alsc have higher
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Performance Expectancies than females, but lcwer Achievement

and Test Anxiety. With regard to response styles, males

resgond more desirably and are more acquiescent.



RESULTS: SEX DIFFERENCES

Scale means on cognitive measures for females and males
are compared in Table 6.1 below. The difference in
Mathematics and Hidden Figures Test scores are both
significant at the .01 level, with males scoring higher on

both.

Table 6.1
Means and Standard Deviations of Cognitive Measures for
Females and Males, along with t-values from Significance

Tests of Mean Differences

Females Males

(n = 231) (n = 106)
Variable Mean SD Mean SD t
Vocabulary 6.1é 2.77 6.67 2.61 1.55
Mathematics 3.84 2,12 .51 3.1¢6 4 . GU%
Hidden Figures 4.07 2.57 5.50 3.61 3.67%%

2% p < .01

- 140 -
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Table 6.2 displays separately fcr females and males the
coefficient alpha reliabilities of the personality measures
and tests for significance of the differences in means. For
the response style scales, there are siagnificant mean
dif ferences cn Edwards' Social Desirability-agree (SDR),
Crowne-Marlowe Social Desirability-agree (CMSCA), and
Fositive Malingering-agree (MPA), with males obtaining
higher scores (i.e., more desirable) on Eédwards® Social
Desirability-agree and Positive Malingering-acree, and
females having higher scores on Crowne-Marlowe Social
Pesiratility-agree. With respect to content scales, there
are significant differences on three of the five measures of
test anxiety (TAQ, TAS, and DEBANXB), females scoring higher
on all three. There are significant differences on three of
the five measures of intellective self-evaluation (INTELPD,
INTELND, and SELFABiIL) . On all these measures males score
higher, indicating higher intellective self-evaluaticn in
males. There are significant differences on all three
performance expectancies (EXPVOCAB, EXPMATH, and EXPHET)
with males stating higher exprectancies than females for them

all.
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Table 6.2
Means, Standard Deviations, and Coefficient Alpha Reliabil-
ities of Personality Measures for Females and Males, along
with t-values from Significance Tests cf Mean Differences

Females Males
(n = 231) (n = 106)

Relia- Mean SD Relia- Mean SD t

bility bility
ACQ1a 32 6425 1.98 16 6.06 1.78 ~«86
ACQZA 037 6.85 2.004 «18 6.81 1.86 -.16
SDA 38 6.12 l.64 o35 6.91 1.48 o245
SDD «83 19.09 5.46 «80 20.10 S.20 1.60
PRFDYA o7 7625 1.78 50 7,63 1.81. 1.795
PRFDYD 059 7002 1091 055 7-38 1.88 1.57
CMSDA 67 10.,83 3.17 «78 9.99 3.77 =1,99%
CMSDD 73 5.83 3.19 072 5.28 3.16 -1l.48
MPA 45 6.15 225 «53 6.94 2.63 2485
MED «58 5.20 2.56 - 148 5.56 2.42 1.21
LIED 055 u026 2917 o3u U-Zl 1.87 “018
ACHPA «53 4030 1.45 o3 4,23 1.40 ~. 45
ACHPD «58 3.90 1.59 4l 4,08 1.35 1.01
ACHNA 18 3.48 1.24 .05 3.56 1.12 «5U
ACHND «31 3.31 1.33 e3¢ 3,01 1.38 -1l.85
ACHIEVE «85 24.73 6,69 .86 25.87 7.04 l.42
TAQ .8“ 33.97 8050 682 30000 7«:8“ -U.03**
TAS +89 20.93 7.52 <886 17.29 7.15 ~U4.19=%
ITANX .8“ 26.13 6076 083 2“070 6.35 ‘1082
DEBANXA 082 5.52 299“ 076 Q.SO 2070 -3005**
FACANXA «60 3.18 1.83 «59 3,59 1.94 1.866
INTELPA «07 4,09 1.07 022 8,33 1.11 1.88
INTELPD 37 3.67 1.36 47 4.08 1.39 2057
INTELNA 24 3.91 1.23 - 0U u4.07 1.03 1.18
INTELND eS51 3.10 1.50 U7 3.49 1.41 26243
SELFRBIL .86 33.u6 4,55 .83 35.44 4.19 3e73%%
VERBALA 55 4.30 1.u49 « 54 q.47 l.44 295
VERBALD 055 3076 1-58 066 3061 1069 -081
EXPVOCAEP --2 -p.,18  2.52 --% 0.16  2.62 2.05%
MATHA «65 3.62 1.63 «55 4,55 1.38 1.39
MATHD 79 319 2.04 - 74U 4.02 1.71 5672%%
EXPMATH® --2 -0.53  2.56 --8 1.23 2.61 54655
EXPHFTY --8 -0.23 2.66 --2 0,51  2.54 2.30%

aNot estirated.

bDue to incomplete data on this scale, the sample

size for these values was 218 for females and 98 for rales.
€Due to incomplete data on this scale, the sample

size for these values was 209 for females and 100 for malese.
d Due to incomplete data on this scale, the sample

size for these values was 213 for females and 94 for males.
= 2 < 005. et e Q < «01.
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Ccrrelations between the follcwing sets cf perscnalify
measures were computed separately fcr females and males:

1. Test anxiety with intellective self-evaluation.

2. Test anxiety with verbal self-evaluation.

3. Test anxiety with mathematical self-evaluaticn.

4. Test anxiety with performance expectancies.

5. Verbal self-evaluation with mathematical self-
evaluation.

6. Verbal self-evaluation with intellective self-
evaluation.

7. Mathematical seli-evaluaticn with intellective self-
evaluation.

8. Rcquiescence with all contents.
Correlations of the following perscnality and cognitive
measures were computed separately for females and males:

1. Measures of test anxiety with vocabulary,
rathematics and hidden figures test scores.

2. Verbal self-evaluation with vocabulary test score.

3. Expectancies for vocabulary test perfcrmance with
vocabulary test score.

4. Mathematical self-evaluation with mathematics test
score.

S. Expectancies for mathematics test performance with
rathematics test sccre.

6. Intellective self-evaluaticn with vocabulary,

mathematics and hidden figures test scores.
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The differences between ccefficients of correlation
that are uncorrelated were tested by transformation to
Fisher®s z (Guilford & Fruchter, 1973, pp. 166-167) Pairs
cf correlations for which Fisher®s z exceeded'fl.96 are
listed in Table 6.3. The correlation pairs numbered 1-5 in
Table 6.3 are correlations between personality measures, and
the correlations numbered 6-13 are ccrrelaticns of
personality measures with cognitive measures. The
correlations numbered 1-3 are correlations of test anxiety
measures with intellective self-evzluation measures. There
is a higher negative correlation between two measures of
test anxiety and intellective self-evaluation measures with
negative wording in females than males, and a higher
positive relationship between a facilitating anxiety measure
and an intellective self-evaluation measure with negative
wording keyed disagree. & disagree-keyed verkal self-
evaluation measure and a negatively worded, disagree-keyed
measure of intellective self-evaluation are mcre hiaghly
correlafed in males than in females. An acquiescence
measure (ARCQ1lR) is more highly relazted to the negatively

worded, agree-keyed intellective self-evaluation measure in

males than in females.
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Significant Differences between Prcduct-moment Cofrelations

for Females and Males

1.
2.
3.

Se
6.
7.

8.

i0.
11.
12.
13.

TAS-INTELND
ITANX-INTELNA
FACANXA-INTELND
VERBALLC-INTELND
ACQ1A-INTELNA
TAQ-HFT

TAS-HFT
DEBANXA-HFT
INTELPA-VCCAB
INTELPC-MATH
INTELPC-HFT
INTELNA-HFT
INTELND-HF T

Correlaticn

Males Females
(p = 106) (n = 231) z

- 27 -+ 51 2.41
.03 -.23 2.16
« 06 «33 ~2. U4
«62 «43 2.18

-.20 .07 2422

-.31 -.03 -2.46

-e29 .01 -2.61

-+ 34 =+ 04 -2.68
29 « 06 1.99
«30 - 0u 2.27
.31 -.03 3.01
25 -.05 2.53
.37 -.0U 3.55

Ncte. Fcr a z of

E:

.01,
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The'ccrrelations numtered 6-8 are correlations between
test anxiety measures and the Hidden Figures Test. There is
a higher negative correlation between the three test anxiety
measures and Hidden Figures Test in males than females. The
correlations numbered 9-13 are correlations of intelective
self-evaluation measures with vocatulary, mathematics, and
hidden figures cognitive measures. These correlations of
intellective self-evaluation measures with coganitive
measures are all higher in males than females.

The ccrrelations for field independents and field
dependents were also examined. There were fewer significant
differences in correlations between field independents and
field dependents than there were between males and females,
and measures of factors showing a significant difference
between field independents and field dependents tended to be
measures of factors showing a significant sex difference.
Thus, the sex differences in correlations were more
pervasive than the field independence-field dependence
differences in correlations. It was thus decided to
concentrate on the sex differences in the following factor

analytic wcrk.
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In view of the differences in means and correlations,
separate factor analyses were perfcrmed for females and
males. The 33 x 33 matrices of correlations were computed
separately for females and males, and were each factored by
the princiral factor method, with communalities estimated by
each variatle®s squared multiple ccrrelation with all other
variables. A parallel analysis (Montanelli & Humphreys,
1976) was rerformed for each subsarple. The rparallel
analysis for females, displayed in columns 3 and 4 of Table
6.4, indicates that there are nine factors. Examination of
the differences in magnitudes of the latent rcots (cclumn 2)
appears to also indicate nine facters. The difference
between the ninth and tenth latent root (.15) is appreciably
larger than any subsequent difference. However, it may also
be noted that the difference between the seventh and eighth
latent roots (.36) is appreciably larger than any subsequent
difference. Thus, examination of the differences might
indicate seven factors.

The parallel analysis for males, displayed in coclumns 3
and 4 of Table 6.5, indicates that there are ceven factors.
Examination cf the differences in magnitudes of the latent
roots, shown in column 2, also appears consistent with the

parallel analysis finding of seven factcrse.
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Table 6.4
Latent Roots, Differences between Latent Roots,

Logarithms of the Latent Roots, and logarithms of the
Latent Roots of Random Data fcr Females

(n = 231)
Latent Differ- Loc of Random
root ences root data
1 7.68 4,69 0.88 0.00
2 2.99 0.76 0.47 -0.08
3 230 0.43 0.36 ~0.12
4 1.79 0.“6 0025 -0'17
5 1.33 0.23 0.12 -0.21
6 i.09 0.09 0.03 -0.25
7 1000 0036 0.00 -0-29
8 0.64 0.16 -0.19 -0.34
9 00“7 0.15 -Ou32 ’0.38
10 .31 0.03 -0.,50 ~-0.42
11 0.28 0.06 -0.55 -0.46
12 0.21 0.03 -0.67 -0.54
13 6.18 0.05 -0.74 -0.62
14 .13 0.03 -0.88 -0.69
15 0009 0001 "1.0“ -0.79
16 6.08 0.05 -1.09 -0.96
17 0.02 0.03 -- -
18 -0.00 0.02 -- --
19 -0.0%2 0.00 - -
20 =-0.03 0.01 -- --
21 -0.04 0.01 - -
22 -0.06 0.03 - -
23 -0.09 0.01 -- --
24 -0.11 0.00 - --
25 =0.11 0.01 -- --
26 -0.13 0.02 -- --
27 =G.16 0.00 -- --
28 -0.16 0.01 -- --
29 -0017 0.01 - -
30 -0.19 0.01 - --
31 -0.20 0.00 -- --
32 -0.21 0.05 -- -
33 -0.26 - -- -




Latent Roots, Differences between Latent Roots,
Logarithms of the Latent Roots, and logarithms of the

Table 6.5

Latent Roots of Random Data for Males

(n = 106)
Latent Differ- Loc of Random

root ences roct data

1 7.30 3.96 0.86 0.21

2 3,33 1.13 G.52 0.12

3 2020 .02 0.34 0.08

4 1.77 0.u7 0.2u 0.0U

5 1.29 0.28 0.11 0.00

6 1.01 0.07 0.00 -0.04

7 G.93 0.186 -0.03 -0.08

8 0.74 0.04 ~-0.13 -0.12

9 0.70 0.16 -0.15 -0.16

10 0.53 0.04 -0.27 -0.20
11 0O.u8 0.07 -0.31 -0.23
12 0.40 0.06 -0.39 -0.32
13 0. 34 0.06 -0.46 -0.39
14 0.27 0.06 -0.56 -0.47
15 0.21 0.06 -0.67 -0.57
16 0015 0003 ’0082 '0073
17 0.11 0.03 -- -
18 0008 000“ - - -
19 0.04 0.01 - -
20 0002 0‘03 - - -
21 0.00 0.02 - -
22 -0.03 0.01 - -
23 -0.05 0.01 - -
2“ "0.06 0.01 - -
25 -0.08 0.02 - -—
26 =-0.11 0.02 - -
27 -0.13 0.02 - -
28 -0.15 0.01 - -
29 -0.17 0.03 - -
30 -0.18 0.01 - -
31 -0.20 0.01 - -
32 =0.22 0.03 -- -
33 -0.26 - - -
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Chi-square tests for the number of factors were
performed with EFAP separately for females and males, and
are displayed in Table 6.6. Fror females fourteen factors is
the best sclution. Thirteen, fourteen, and fifteen factors
have reasonable fits. The fourteen factor solution has an
"acceptatle fit,:K2(157) = 146.60, p = .713, and is a
significant improvement in fit over a thirteen factor
solution,i&zdmp = 180.78 - 146.60 = 34.18, af = 177 - 157 =
20, p = 024, A fifteen factor solution is nct a
significant improvement in fit over a fourteen factor
solution, 7€ﬁ;;¢ = 146.60 - 118.78 = 27.82, df = 157 - 138 =
19, p = .0€6,

For males twelve or thirteen factors provide good fits,
and eleven factors is also reasonable. A twelve factor

185.35, p = .731,

1}

solution has an acceptable fit, X2(198)
and is a significant improvement in fit over eleven
factors, 9C€ﬁ£ﬁ = 219.48 - 185.35 = 32,13, 4f = 220 - 198 =
22, p = 047. A thirteen factor scluticn has an acceptable
fit, X2(177) = 1553.35, p = .900, and is a marcinally
significant improvement in fit over twelve factors,fX%ﬁ#P =
185.35 - 153.35 = 32.00, df = 198 - 177 = 21, p = .056.
Summarizing, both parallel analyses and chi-sguare
tests for the numbex of factors indicate a larger number of
factors in females than in males. The parallelvanalyses
indicate nine factors in females and seven factors in malese.
The chi-square tests indicate fourteen factors in females

and twelve or thirteen factors in males.



Chi-square Tests for the Nurber cf Factors for

Table 6.6

Females and Males
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Females (n = 231)
GCoodness of fit Improvement in fit

Factors Chi-sguare af Jo] Chi-square af o]

8 us0 .79 292 .000

9 374.01 267 «000 76.78 25 «000
10 318.13 243 .001 55.88 24 2000
11 262 .05 220 «027 56,08 23 000
12 220 .24 198 133 41.81 22 .006
13 180.78 177 2407 39.U46 21 .008
14 146 .60 157 «713 34.18 20 024
15 118 .78 138 .880 27.82 19 .086

Males (n = 106)

8 347 .87 292 .014

9 291.27 267 <147 56.60 25 .000
10 255.88 2u3 «273 35.39 24 .062
11 219.48 220 «4597 36.40 23 «037
12 185.35 198 «731 34,13 22 «0u7
13 153.35 177 « 500 32.00 21 .058
14 129 .97 157 «943 23.386 20 «270
15 109.19 138 «9366 20.78 19 «3U49
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Fcr females, nine factors were retained and rotated to
the promax criterion.® In another analysis seven factors
were retained and rotated to the promax criterion.
Examination cf the latter solution indicated that it did not
have a gqood structure, and it will not be discussed further.
The promax rotated reference vectors for females are shown
in Table 6.7 and the promax rotated factor pattern 1is shown
in Table 6.8. Intercorrelaticns of the promax rotated
factors are given in Table 6.9,

A second-order factor analysis was performed on the
intercorrelations of the promax rotated first-order factors.
In order tc determine the number cf factors to extract at
the second order, parallel analysis and chi-scuare tests
were first performed on the intercorrelations of the first-
order factcrs. The results of the parallel analysis are
shown in cclumns 3 and 4 of Table €.10. The first three
rows of column 3 are larger than the corresponding rows in
column 4, and the fourth row of column 3 is smaller than the
corresponding row of column 4. Thus, the parallel analysis
indicates three factors. Chi-square tests for the number of
factors are shown in Table 6.11. The three factor sclution
has an acceptable fit, 9(2(12) = 13.82, £ = .312, and is a
significant improvement over two factors, ?C%ﬁep= 34,13 -
13.82 = 20.31, df =19 - 12 = 7, p = 008, A four factor

solution also has an acceptable fit,;xae) = 5.33, p = 503,

8 The PROMAX rotation cption cof the FACTOR prccedure in SAS
(1982) was used.
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but is not a significant improvement over three
factors, Xfipp = 13.82 - 5.33 = 8.49, df = 12 - 6 = 6, p =
«20U.,

Three second-order factors were extracted and rotated
to the equamax criterion. A hierarchical transformation
(Schmid & leiman, 1957) was then performed, using the
orthogonal equamax rotation of the second-order factorse.

The loadings of the tests on the first- and second-order

factors are presented in Table 6.12.
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Table 6.7
Prcmax Rotated Reference Vectors for Females
(n = 231)
Factcrs
Variable 1 2 3 4 ) 6 7 8 ]
ACQ1A 14 10 -17 00 -07 -03 00 15 33
ACC2A 16 -17 -17 -02 =02 -08 12 28 20
SDa -01 =06 02 €3 08  -04 00 14 c8
SDD ~14 13 29 54 -01 -03 ¢ =09 =09

PREFDYA -03 01 -12 50 03 15 09 26 05
PREFDYD -08 22 19 45 03 03 63 =21 -06

cMsDAa 18 06 30 12 =09 14 01 53 01
CMSDD 00 12 65 06 00 o4 -01 09 -06
MPA -05 14 03 00 12 -04 =07 62 06
MPD -13 -11 73 oa 03 -03 00 03 -03
LIED -01 =01 76 -12 -01 -09 ou 07 05
ACHPA o4 56 -11 o4 o4 -02 -01 22 29
ACHPD =07 69 . 03 =-07 -10 01 09 03 -10
ACHNA 00 33 =03 11 00 12 -11 -02 37
ACHND 06 61 08 -ou 07 -02 03 +02 11
ACHIEVE =15 66 -0§ 09 01 co0 06 19 06
TAQ 62 06 01 -09 -0u 0S5 01 -11 20
TAS 71 -02 -0€ -0u 03 -o0u 00 06 =09
ITANX 56 =03 -10 01 60 -01 -13 -01 01

DEBANXA 58 -C5 =07 =04 07 -11 -02 21 =21
FACANXR -33 o6 =04 =01 05 =~12 14 12 43
INTELPA =02 =-06 -17 18 =05 13 35 27 03
INTELPC =14 18 i6 -03 00 01 44 -04 -06
INTELNA 00 06 08 19 co 14 29 09 31
INTELND -17 23 21 -~01 13 06 36 =06 05
SELFABIL -23 i7 -05 =-02 - 23 12 37 02 03
VERBALA -07 =05 ~-15 44 -01 -03 41 -08 oy
VEKBALD =01 20 01 35 co -~-12 37 -17 00
EXPVOCAB -17 08 -09 08 56 =08 14 -03 =07
MATHA 00 -05 -08 13 01 78 o8 07 01
MATHD -05 07 00 -12 ou 78 00 -04 =05
EXPMATH 06 00 06 -05 66 . -03 00 06
EXPHFT 01 -01 05 05 68 00 00 05 -01
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Table 6.8
Nine Factor Promax Rotated Factcr Pattern for Females
(n = 231)

1 2 3 4 5 6 7 8 9 h3
ACQ1A 17 12 -19 00 -0u4 00 16 =07 35 30
ACQ2A 20 =19 -19 13 -09 =03 31 -03 22 41
SDA ~02 =07 03 =-01 =05 68 i5 05 09 U4eé
SDD 17 16 32 00 =03 58 =10 -~-02 =10 76
PRELYA -04 01 -13 11 16 sS4 28 ou 06 U6
PREDYD -11 25 21 ou o4 a9 =23 oy =07 67
CMSDa 21 07 33 02 1t 14 57 =10 02 S0
CMSDD 01 15 72 =01 05 07 10 00 =07 62
MPA -07 16 o4 -~08 =05 00 67 13 07 53
MPD -16 =13 80 -01 ~-03 05 ou o4 -03 68
LIED -02 =-01 8u 05 -10 -i4 08 =01 06 66
ACHPA 06 64 -13 =01 =03 05 25 oy 31 59
ACHPED -09 79 ou i1 01 -09 o4 -11 =11 70
ACHNA -01 37 =04 =13 13 13 =03 00 40 34
ACHND 07 69 09 o4 =02 =-04 =03 08 12 52
ACHIEVE -18 75 =06 07 <01 10 2C 01 07 78
TAQ 74 08 02 02 06 -10 =-12 -05 22 57
TAS 85 -~03 =07 00 =05 =04 07 o4 -10 82
ITANX 66 ~-04 =11 =15 -02 02 =02 00 02 58
DEBANXA 69 -06 -08 -02 -12 =05 23 08 =23 75
FACANXA =40 08 =04 16 -13 =02 14 06 g6 50
INTELPA -03 =~07 =19 39 14 20 30 =05 o4 35
INTELPC =17 21 18 ug 01 -04 =05 01 -07 51
INTELNA =01 07 06 32 15 21 i1¢ =01 33 37
INTELNE =20 27 24 41 07 -01 =07 15 06 63
SELFABIL =27 20 -06 41 14 =03 03 25 04 50
VERBALR -09 -06 =17 Bs =03 47 =09 =02 05 57
VERBALL =02 23 01 41 -13 38 -19 -01 01 59
EXpvoCeB -21 09 -10 16 -0¢9 09 -04 60 -08 56
MATHA -01 -06 =09 i0 81 14 0e 01 02 172
MATHD -06 08 01 00 82 =13 =08 05 =06 72
EXPMATH 07 -01 08 =04 36 =05 =01 71 06 74
EXPHFT 02 =02 06 =01 0o 06 06 72 =02 53

a-gz gives the communality over the first 9

orthogeonal factcrs in the principal axis solution.
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Table 6.9
(n 231)
Intercorrelations of Prcmax KRotated Factors for Females

1 2 3 y 5 6 7 8 9
1 -- =31 -24 ~33 -10 -29 21 -18 0¢
2 -31 -- 26 26 16 25 00 18 -01
3 =24 26 -- =02 09 09 =12 07 -19
4 -33 26 =02 - 06 19 =08 14 06
5 =10 16 09 05 -- 0S 06 23 08
6 ~29 25 09 19 05 -~ =06 02 -06
7 21 00 -12 -08 06 =06 - 09 24
8 =18 18 07 14 23 02 09 -- 0¢
9 00 -01 -19 06 08 -06 24 C5S --




Table 6.10

Females: Latent Roots of Intercorrelations of Promax
Kotated First-order Factors, Differences between Latent
Roots, Lcgarithms of Latent Roots, and lLogarithms of the

Latent Roots of a Random Data Ccrrelation Matrix

(@ = 231)

Latent Differ- Log of Random
roct ences roct data
1.28 0.73 0.10 -0.41
0.54 0.27 -0.26 -0.60
0.26 0.20 -0.58 -0.74
0.C6 C.12 -1.22 -0.90
~0.06 0.01 -- --
-0.07 0.05 -- -
-0.13 0.09 - -
-0.23 0.06 - -

~0.29 - -- -
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Table 6.11

Chi-square Tests for the Number of Second-order

Factors for Ferales
(n = 231)
Coodness of fit Improvement in fit

Factors Chi-square af B Chi-sgquare af o}

2 34.13 19 .016

3 13.82 12 .312 20.31 7 .004

4 5.33 6 «503 ! 8.49 6 «204

5 0.61 1 U436 4.72 5 o450




Table 6.12

Loadings on First- and Second-Order Factors, After Hierarchical

Transformation, for Females

(N = 231)
Second-Order
First-order Factors Factors

Variable 1 2 3 4 5 6 7 8 9 I II III h°
ACQ1A 32 30 28
ACQ2A 28 20 =21 - 36 40
SDA 62 23 00 47
SDD 28 53 43 =34 73
PRFDYA 49 25 24 12 U6
PRFDYD 21 45 =21 Ly -31 66
CMSDA 29 51 20 10 48
CMSDD 63 27T =32 61
MPA 60 24 22 51
MPD 70 20 =35 69
LIED 73 ~-28 68
ACHPA 53 22 28 28 19 58
ACHPD 66 35 28 -17 T1
ACHNA 31 36 21 10 35
ACHND 58 26 29 =07 52
ACHIEVE 63 42 36 -02 77
TAQ 58 20 =38 19 60
TAS 67 =51 17 79
ITANX 52 =45 =20 17 57
DEBANXA 54 21 -21 =48 17 70
FACANXA  -31 41 30 18 48
INTELPA 34 27 21 36
INTELPD 41 42 -15 49
INTELNA 28 30 28 20 13 37
INTELND 23 21 35 48 32 -14 62
SELFABIL <21 35 23 45 31 03 57
VERBALA 39 43 43 02 56
VERBALD 35 35 48 -13 57
EXPVOCAB 54 34 26 -02 56
MATHA 75 311172
MATHD 76 B -1 73
EXPMATH 33 oU 41 08 T2
EXPHFT 65 30 04 54
Za? 1.71 1.87 1.86 1.00 1.43 1.60 1.15 1.28 0.78 3.23 1.74 1.18
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Table 6.12--Continued
Factor Labels
First-Order Factors
1. Test anxiety
2. Achievement
. Defensiveness
. Intellective/verbal self-evaluation

. Mathematical self-evaluation

3
Y
5
6. Desirability
T. Acquiescence/Defensiveness
8. Expectancies
9. Acquiescence
Second-Order Factors
I. Desirability
II. Achievement/Intellective and Mathematical Self-evaluation/

Mathematics and Hidden Figures Performance Expectancies

IIT. Agreement Acquiescence

Note. Loadings below .20 are omitted except for second-

order factor III.
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At the first order, factor 1 is interpreted as Zest
Anxiety. It is consistent with the hypcthesis for this
factor defined in Table 4.4. Loadings above .30 occur for
the measures hypothesized to define this factcr, and the
measures which have loadings below .30 were all predicted to
have loadings of zero.

Factor 2 is interpreted as Achievement. It is
consistent with the hypothesis for this factor defined in
Table 4.4. Loadings above .30 occur fcr the appropriate
measures, and for none of the measures predicted to have
loadings of zero.

Factor 3 is interpreted as a Cefensiveness factor. It
has high loadings for three lie scales (CMSDD, MPD, and
LIED), and loadings abcve .20 for CMSDA and SDD. PRFDYD was
predicted to have a positive locading on a Defensiveness
factor, but its loading is only .18. PRFDYA was also
predicted to have a positive loading, but its loading is
negative (-.11) . A single content measure (INTELND) loads
above .20.

Factor 4 is defined by intellective self-evaluation and
verbal self-evaluation scales. An individual scoring high
ocn this factcr evaluates herself highly in intellective and
verbal arease.

Factor 5 is interpreted as Mathematical Self-
evaluation. It is consistent with the hypothesis for this

factor defined in Table 4.4.
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Factor 6 has high loadings for Edwards® Social
Desirability and PRF Desirability scales keyed agree and

disaqree. Verbal Self-evaluation-agree and Verbal Self-
evaluation-disagree scales load abcve .30. The loadings of
the Social Desirability scales mark this as a Desirability

factor. It may be noted, however, that it is restricted to
desirability scales and only two ccntent measures.

Factor 7 has high loadings for two positively worded,

gree-keyed measures of defensiveness or desirability (MPA,

1

CMSDR)Y» It has loadings above .20 for an acquiescence
measure (ACQ22) and four agree-keyed measures (PRFDYA,
ACHPA, DEBANXA, and INTELPA), and 2 negative loading for a
disagree-keyed measure (PRFDYD). Cn the basis of these
loadings, the factor is interpreted as Acquiescence, mixed
with defensive or desirable responding to agree-kevyed
measures. With regard to all the measures, the signs of
factor loadings are consistent with predictions for
agreement acguiescence or acceptance acguiescence, except
that the signs of CMSDD, MPD, and BCHPD are discrepant with
predictions for both agreement and acceptance acguiescence.
Cf those measures which could discriminate agreement and
acceptance acguiescence, the signs of LIED and ACHNA are
consistent with predictions for acceptance acguiescence, and
are inconsistent with predicticns fcr agreement
acquiescence. The signs of ACHND and TAQ are consistent
with predictions for agreement acquiescence and are

inconsistent with predictions for acceptance acguiescence.



163

Factor 8 is defined by expectancies for vocabulary,
mathematics, and hidden figures performances. An individual
scoring higch on this factor reports expecting to do well on
these ccgnitive measures.

Factor 9 has loadings above .20 for both acquiescence
measures and four agree-keyed measures cf three different
ccntents (BCHPA, ACHNA, FACANXA, and INTZINA). On the basis
of these lcadings the factor is interpreted as Acquiescence
to agree-keyed measures. With regard to the factor loadings
c¢f all measures, the signs are consistent with prediCtions
for agreement acguiescence or accertance acquiescence,
except that the signs of TAS and DEBANXR are discrepant with
predictions for both agreement and acceptance acquiescence.
For measures that could discriminate aagreement and
acceptance acquiescence, the signs of ACHNA and INTELNA are
consistent with predictions for agreement acguiescence, and
inconsistent with predicticns for acceptance acquiescence.
The signs cf loadings of ACHND and INTELND are consistent
with predictions for acceptance acguiescence, and
inconsistent with predictions for agreement acguiescence.

At the second-order 1level, the first factor is
interpreted as Desirability response style. It has lcadings
above .40 for two desirability measures (SCD, PRFDYD). Many
cf the content measures which were predicted to load on
desiratbility have substantial loadings, and the signs of the

loadings are all as predicted.
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The second second-order factor has loadings of at least
.30 for a measure of achievement (ACHIEVE), two measures of
intellective self-evaluation (INTIFELIND, SELFAEIL), both
mathematical seif—evaluation measures (MATHA, MATHD) , and
performance expectancies for mathematics (EXPMATH) and
hidden figures (EXPHFT). Thus, the factor associates
achievement tendency with intellective and mathematical
self-evaluation and performénce expectancies for mathematics
and hidden figures. Four measures of defensiveness load
above .20, indicating a minor involvement of impression
management. An individual scoring high on this factoer
repcrts thet she is oriented to achievement, has good
intellective and mathematical self-evaluations, and high
expectancies for mathematics and hidden figures test
performances.

The third second-order factor is interpreted as
Bareement ARcgquiescence. Both acguiescence measures load
above .30, As hypothesized, all agree-keyed measure : have
positive signed factor loadings, and all disacree-keyed
measures have negative signed loadings.

For males, seven factors were retained and were rotated
analytically to the promax critericn. The prcmax rotated
reference vectors for males are shown in Table 6.13 and the
promax rotated factor pattern is displayed in Table 6.14.
Intercorrelations of the promax rotated factcrs are given in

Table 6.15.
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A second-order factor analysis was performed on the
intercorrelations of the promax rotated first-order factors.
In order tc determine the number cf factors tc extract at
the second order, parallel analysis and chi-square tests
were first performed on the interccrrelations of the first-
order factors. The results of the parallel analysis are
shown in columns 3 and U4 of Table 6.16. The first two rows
c¢f column 3 are larger than the correspondinc rows in column
4, and subseqguent rows of column 3 are csmaller than the
corresponding rows of column 4. Thus, the parallel anralysis
indicates two factors. Chi-square tests for the number of
factors are shown in Table 6.17. & one factor solution has
an acceptatle fit, X2 (14) = 14.78, p = .393. A two factor
solution is not a significant imprcvement in fit over one
factor, X%jpp = 14.78 - 4.67 = 10.11, df = 14 - 8 = 6, p =
«120.

In view of the tests for the number cf factors, both
one factor and two factor second-order analyses were
performed. A two factor second-order structure did not have
a good structure, and will not be discussed further. A
hierarchical transformation (Schmid &§ Leiman, 1957)
employing one second-order factor was then performed. The
lcadings of the tests con the first-order factors and one

second-crder factor are presented in Taltle 6.18.



Table 6.13
Promax Rotated Reference Vectors for Males
(n = 106)

1 2 3 4 5 6 7
ACQ1Aa -21 07 01 -14 5 =06 43
ACQ2A -07 01 i3 -09 =01 -07 38
SDAR 08 =07 11 22 51 08 27
SDD -05 i4 -08 22 60 02 -0=8
PRFDYA 07 06 =20 =04 46 13 47
ERFDYD -01 08 -05 17 g6 08 -1¢
CMSDA 05 00 00 67 05 00 41
CMSDD -06 -01 =09 73 1& 09 -11
MPA -02 22 =03 07 o4 -21 5¢
MED -01 08 =01 6u 15 =12 =09
LIED -05 05 =11 63 02 -13 =13
ACHEAR 09 67 =08 =~-02 =03 =05 25
ACHPD 14 60 o€ 10 19 03 =02
ACHNA 08 17 01 03 10 12 5
ACHND -10 75 08 11 -12 07 03
ACHIEVE 07 56 =11 =02 23 16 11
TAQ -16 05 29 ~-03 =13 =06 00
TAS 00 10 77 -~09 -08 =03 07
ITANX 06 -14 51 o4 =21 io0 =03
DEBANXA2 =02 =05 64 -05 00 00 29
FACANXA 06 01 =57 160 =24 09 15
INTELPRA 34 20 00 -10 06 01 12
INTELPL 38 22 =07 =04 io 10 -15
INTELNA 42 =01 ou 03 00 11 -13
INTELND 43 31 -04 =06 is -0y =21
SELFABIL 39 26 -23 =19 07 QS 00
VEREBALA 52 =03 -11 =07 14 -19 03
VEREALL 43 o4 <03 =05 38 -18 =17
EXPVOCAB 59 =04 =01 =12 01 11 00
MATHA -0u 06 -08 -10 08 75 =0¢€
MATHD -07 11 <02 =08 09 74 =20
EXPMATHE 29 02 00 05 =-02 67 =05
EXPHFT 58 o4 01 20 -15 10 -1¢
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Table 6.14
Seven Factor Promax Rotated Factcr Patterr for Males
. (n = 106)
Factors
Variable 1 2 3 u S5 6 7 h§
ACQ1A -23 08 ¢2 <15 07 -06 4s 25
ACG2A -08 02 is5 -11 -01 -08 40 24
SDA 09 =08 12 23 60 09 26 37
SDD -06 16 =10 24 71 03 =08 81
PRF DYA 08 07 =23 -05 54 iu 69 61
PREFDYD -02 09 -0¢ 19 66 09 -11 6u
CMSDA 06 01 00 71 06 =01 43 64
CMSDD -07 -02 -11 78 18 10 =12 76
MPA -03 25 -~04 08 0 =22 g8 43
MPD -02 10 =02 68 is -13 -1¢ 59
LIED -06 06 -12 67 03 -14 =14 57
ACHPA 10 4 =09 -~03 =04 =06 27 63
ACHED 16 66 07 11 23 oy =023 66
BCHNA 09 20 02 03 12 13 06 i1
ACHND -11 83 09 i2 -15 8 04 64
ACHIEVE 08 62 -13 =02 28 16 12 75
TAQ -18 06 33 =~04 =15 =06 00 23
TAS 00 11 86 -11 -09 -0u4 o0& 83
ITANX 08 -16 58 05 =25 10 <03 S5
DEBANXR -03 =06 72 =06 =01 -01 30 73
FACANXA 07 01 =64 11 =29 10 16 43
INTELPA& 33 23 00 -11 Q¢ 02 12 29
INTELPT 41 24 -08 =05 23 11 -16 53
INTELNA 4s =02 05 oy -01 12 -14 23
INTELND 47 B -0S5 =06 ie -04 =22 61
SELFERBIL 43 29 =26 =20 08 06 01 58
VEREALA 56 =03 =13 =08 17 =20 04 46
VERBALD u7 05 -03 =06 4s =19 -18 64
EXpvoCaB 65 -0u4 =02 =13 01 12 -01 51
MATHA -0S 07 -09 -11 10 77 =07 68
MATHD -08 12 -03 -09 11 76 =21 73
EXPMATH 32 02 01 06 =03 69 =06 61
EXPHFT 63 05 02 22 -18 10 -11 38

a-gz gives the communality of each test over the
first 9 orthogonal factors in the unrotated principal
axis solution.
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Table 6.15
(n = 231)

Intercorrelations of Promax Rotated Factors for Males

1 - 16 =-19 =25 20 08 -01
2 16 -= =25 06 37 14 -0S
3 =19 =25 -- =12 =37 -14 14
4 =25 06 -12 - 06 -04- =05
5 20 37 =37 06 - 0s =25
5 09 14 -14 -0u 06 -=- =05




Table 6.16
Males: Latent Koots of Interccrrelations of Promax
Rotated First-order Factors, Differences between Latent
Roots, Lcgarithms of Latent Roots, and Logarithms of the

Latent Roots of a Randcm Data Ccrrelation Matrix

(n = 106)

Latent Differ- Loa of Random
root ences roct data
1.10 0.73 0.04 -0.29
0.37 0.30 -0.U3 -0.51
0.06 0.05 -1.15 -0.71
0.01 0.07 -2.00 -
-0.06 0,17 - -

-0023 : 0002 - -

-0.26 - -- -
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Table 6.17
Chi-square Tests for the Number of Second-order

Factors for Males

(n = 106)
Coocdness of fit Improvement in fit
Factors Chi-sguare af )] Chi-sqguare df o
1 14.78 14 «393
2 4.67 8 0792 10.11 6 «120

3 l1.14 3 0767 . 3.53 5 «619




Loadings on First-Order Factors and Second-Order Factor, After

Table 6.18

Hierarchical Transformation, for Males

(N = 106)

Second~Order

First-order Factors Factor

Variable 1 2 3 4 5 6 7 I n?
ACQ1A 22 43 29
ACQ2A 39 -23 24
SDA 23 47 C 27 26 uy
SDD 24 56 59 75
PRFDYA -20 u2 y7 41 6l
PRFDYD 52 53 62
CMSDA 71 42 68
CMSDD 78 23 72
MPA 22 -22 56 4o
MPD 68 21 56
LIED 67 52
ACHPA 65 26 33 62
ACHPD 58 50 66
ACHNA 20 11
ACHND 73 24 64
ACHIEVE 54 22 57 72
TAQ 28 =31 22
TAS 73 =49 81
ITANX ug -20 -48 55
DEBANXA 61 29 =51 72
FACANXA -54 -23 43
INTELPA 36 20 25 26
INTELPD 39 21 49 51
INTELNA 4y 25
INTELND 45 30 =21 50 61
SELFABIL 41 25 22 -20 46 54
VERBALA 53 -20 28 uy
VERBALD 45 35 h7 62
EXPVOCAB 62 22 46
MATHA 75 30 69
MATHD T4 =20 32 73
EXPMATH 30 68 25 62
EXPHFT 60 22 47
Sa® 2.33 1.99 1.73 2.43 1.49 1.92 1.58  4.11
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Table 6.18--Continued
Factor Labels
First-Order Factors
1. Expectancies/Verbal and intellective self-evaluation
2. Achievement
. Test anxiety
. Defensiveness

3
M
5. Desirability
6. Mathematical self-evaluation
7

. Acquiescence/Defensiveness

Second-Order Factor

I. Desirability

Note. Loadings below .20 are omitted.



173

At the first order, factor 1 is defined Ly expectancies
for performances on cognitive measures, intellective self-
evaluation scales, and verbal self-evaluation scales. An
individual scoring high on factor 1 has high expectations
for his performance on cognitive measures, and high verbal
and intellective self-~evaluation.

Factor 2 is consistent with the hypothesis of an
Achievement factor defined in Table 4.4, except that an
intellective self-evaluation subscale (INTELNLC) also loads
the factor.

Factor 3 is interpreted as Test Anxiety, and is
consistent with the hypothesis for this factor defined in
Table 4.4,

Factor 4 has high loadings for agree-keyed and
disagree-keyed subscales c¢f Crowne-Marlewe Social
Desirability (CMSDA, CMSDD), Positive Mzlingering-disaqgree
(MPD), and the MMPI Lie Scale (LIEL). Thus, four of the
scales hypothesized to load on Defensiveness define this
factor.

Factor 5 has high loadings for Edwards® Social

— e - v —

disagree, and a loading abtove .30 fcr Verbal Self-
evaluation-disagree (VERBALD). The loadings c¢f the social
desiratbility scales mark this as a Desirability factcr,
However, it is restricted to the desirability measures and a

single content measure.
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Factor 6 is interpreted as Mathematical Self-
evaluation, and is consistent with fhe hypothisis for this
factor defined in Table 4.4,

Factor 7 has loadings of .30 cr higher for the two
measures of acguiescence (ACQ1lA, ACQ2A) and three positively
worded, agree~keyed measures of defensiveness or
desirability (PRFDYA, CMSDA, MPA). An agree-keyed measure
of test anxiety (DEBANXA) has a loading above'e20° Cn the
basis of these loadings, the factor is interpreted as
Acquiescence to positively worded, agree-keyed response
style measures, although the loading of DEBANYA indicates
that acquiescence to content is alsc involved. With regard
to all measures, signs of factor loadings are consistent
with predictions for agreement acqguiescence cr acceptance
acquiescence, except that the sign of MBTHA is inconsistent
with predictions for both agreement and acceptance
acquiescence. For measures that cculd discriminate
agreement and acceptance acguiescence, the sicns of the
loadings of ACHNA and INTELND are consistent with
predictions for agreement acquiescence and inconsistent with
predictions for acceptance acquiescence. The signs of the
loadings of ACHND and INTELNA are ccnsistent with
predictions for acceptance acquiescence and inconsistent
with predictions for agreement accuiescence.

At the second-order level, the single second-order

factor is interpreted as Desirability response style. It
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has loadings above .40 for three desirability measures (SDD,
PRFDYA, PRFDYD) . Many of the content measures which were
predicted to load on desirability have substantial loadings,
and the signs o9f the loadings are 2ll as predicted.

For purposes of comparison with the facter structure of
the female subsample, the nine retsined factcrs for the
total sample (N = 341) were rotated to the prcmax criterion
(see Appendix B, Table C). The factcrs for females
displayed in Table 6.8 were compared with tﬁe factors for
the total sample by computing Tucker's coefficient of
congruence (Harman, 1976, pp. 343-345), a measure of the
degree of factorial similarity, for each pair of factors
(see Table 6.19). The coefficients on the principal
diagonal are high, the lowest being .89. However, scme of
the off-diagonal coefficients are appreciable, two exceeding
<40, one of .30, and eiaght egual to or qreater than .2z0.
Thus, there is a correspondence between the nine factors in
the female subsample and the nine factors in the total
sample, although there is some unclarity in the

corresgpcndence.



Coefficients

Table 6.19
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of Congruence between Promax Rotated Factors

for Females and the Tctal Sample

Females

Total Samrple

1 2 3 4 5 6 7 8 9
98 ~14 -14 -27 -04 -14 08 -06 =20
-13 99 07 23 o4 08 16 07 27
-11 07 99 02 00 05 14 01 -13
-24 24  -01 96 08 49 00 14 21
-06 o4 ~02 12 99 02 07 21 02
~-18 14 11 14 06 95 13 06 01
15 08 =-11 oy <02 07 95 02 us
-11 07 05 16 11 06 03 99 <01
03 30 -05 15 13 1a 08 01 89
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The nine factors for females shown in Table 6.8 were
compared with the seven factors for males shown in Takble
6.14 by computing Tucker®s coefficient cf congruence for
each pair cf factors (see Table 6.20)s Fcr the columns of
Table 6.20, there is a coefficient of .20 or higher in
columns 1, 2, 3, 5, 6, and 7. Thus, for six of the factors
there is a factor with relatively high congruence in females
and males. The factors for which such a correspondence
occurred were labeled for both females and males as Test
BEnxiety, Achievement, Defensiveness, Mathematical Self-

evaluation, Desirability, and Acquiescence/Defensiveness.

Table 6.20
Coefficients of Congruence between Promax Rotated Factors

for Females and Males

Females

1 2 3 4 5 6 7 & 9

1 -24 22 =03 74 06 35 €2 60 09
2 -12 91 09 32 12 06 25 10 27
3 s0 -12 -14 =25 -10 -13 02 =02 =29
Males 4 -05 09 89 -12 -06 18 27 02 -02

S =27 30 28 34 13 81 ¢z =04 -11

7 23 07 -29 -10 ~-15 21 g2 -06 35
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Factor 4 in females and factor 1 in males have a
ccefficient of congruence of .74. Both factors are defined
by intellective and verbal self-evaluation measures, but
factor 1 in males also includes expectancies for perfcrmance
on cognitive measures.

Factor 8 in females, defined by expectancies for
rerformances on cognitive measures, has no corresponding
factor in rmales. The coefficient cf congruence of .60
between factor 8 in females and factor 1 in males is due to
the involvement of performance expectancies in a factor
which also included verbal and intelletive self-evaluation
measures in males. The ccefficient of congruence of .39
between factor 8 in females and factor € in males is due to
the loading of expectancy for mathematics on the
Mathematicel Self-evaluation factor in males.

Factor 9 in females which was interpreted as an
Acquiescence factor does not correspond with any factor in
males. The coefficient of congruence of .35 between factor
9 in females and factor 7 in males indicates a2 minor degree
of congruence between the Acquiescence factor for females

and the Acquiescence/Defensiveness factor for males.
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Cognitive measures

The fcllowing analyses were performed separately for
females and males. The correlaticrs of vocabulary,
mathematics, and hidden figures cognitive measures with the
33 perscnality measures were placed in extension matrices
(Mosier, 1939). The factor loadinas of vocabulary,
mathematics, and hidden figures in the principal factor
structures were solved for, and then were brought into the
promax rotated factor patterns of Tables 6.8 and 6.14 by
postmultiplying their principal factor loadings by the
transformation matrices that carried the principal factor
structures into the promax rotated factcr patternse.

The pattern coefficients of the cognitive measures in
the promax rotated factor patterns are displayed in Tables
6.21 and 6.22 along with the labels of the factors. The
matrices displayed in Tables 6.21 and 6.22 are transposed
3 x 9 matrices that could be appenéed to the tottom of the
matrices of coefficients shown in Tables 6.8 and 6.14. The
coefficients displayed in Tables 6.21 and 6.22 are

interpreta’ =2 as standardized regressicn coefficients.



Pattern Coefficients of Cognitive Measures in the

Promax Rotated Factor Pattern for Fenmales

Table 6.21

Factor Vocabulary Mathematics Hidden Fiqgures
| 1 =19 =22 00

2 10 =15 -13

3 -23 -11 -0u

4 23 05 03

5 -01 29 la

6 06 00 09

7 -33 =06 -03

8 -03 00 cu

9 20 02 -15

Factcr labels
Test anxiety
Achievemrent

Defensiveness

Intellective self-evaluaticn

Mathematical self-evaluation

Desirability

Acguiescence/Defensiveness

Expectancies

Acquiescence
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Pattern Coefficients of Cognitive Measures in the

Table 6.22

Promax Rotated Factor Pattern for Males

Factor Vocabulary Mathematics Hidden Figures
1 32 24 27
2 -05 -07 00
3 -12 -06 -30
U4 -39 -23 -1¢
5 02 o4 -08
6 1u 37 10
7 -31 -06 -16

Factor Labels

Expectancies/Verbal-intellective self-evaluation

Achieverent
Test anxiety
Defensiveness

Desirability

Mathematical self-evaluation

Acquiescence

131
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With regard to response style factcrs for females,
vocabulary is negatively related tc Defensiveness (-.23) and
Acguiescence/Defensiveness (~.33), and positively associated
(«20) with Acguiescence. With regard to content factors,
vocabulary is positively associated (.23) with Intellective
Self-evaluation. Mathematics is negatively related (-.22)
to Test Anxiety and positively related (.29) to Mathematical
self-evaluation.

With regard to resronse style factors for males,
vocabulary and mathematics are negatively related (-.39 and
~+23, respectively) to Defensiveness, and vocabulary is
negatively related (-.31) to Acquiescence. With regard to
content factors, vocabulary, mathematics, and hidden figures
are positively associated (.32, .24, and .27, respectively)
with Expectancies/verbal-intellective Self-evaluation.
Hidden figures is negatively associated (-.30) with Test
Anxiety. MFMathematics is positively related (.37) to

Mathematical Self-evaluation.



RESULTS: CONFIRMATORY FACTOR ANALYSIS

A selected subset of the measures employed in the
exploratory factor analysis was used to clarify issues df
structure. A confirmatory factor analysis was performed on
selected measures 0f the response styles acceptance
acquiescence, agreement acquiescence, and desirability, and
measures of the contents achievement and test anxiety. For
practical reasons, it was not possible to include all of the
variables that had keen used in the exploratory factor
analysis. Two measures of acguiescence (Rcguiescence 1 and
Acguiescence 2) which loaded on Acquiescence factors in the
exploratory factor analysis were included as measures of
hypothesized factors of acceptance acquiescence and
agreement acguiescence. Edwards® Social Desirability-agree
and Social Desirability-disagree, which had high loadings on
a Desirability factor in the exploratory factor analysis,
were included as markers for desirability. The sets of five
measures of the Achievement and Test Anxiety factors in the
exploratory factor analysis were erployed as measures of
these hypothesized factors.‘ The set of measures and their
hypothesized loadings on factors are shown in Table 7.1.

The factors are assumed to be uncorrelated.
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Table 7.1
Hypothesized Response Style and Centent Factors

I II IiI Iv v
ACC1A 0 + + 0 0
ACQzhA 0 + + 0 0
SDA + . + 0 0
SDD + - - 0 0
ACHPA + + + + 0
ACHPD + - - + 0
ACHNA + - + + 0
ACHND + + - + 0
ACHIEVE + . . + 0
TAQ ‘ - + . ¢ +
TAS - . + 0 +
ITANX - . . ¢ +
CEBANXA - + + C +
FACANXA + + + ) -

Factors: I Desirability
II Acceptance Acguiescence

III Aqgreement Acguiescence
IV Achievement
V Test Anxiety
Lcadings: + Positive
0 Zero

No prediction
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In view of findings from the exploratory factor
analysis indicating a difference in the number of factors in
females and males; the sample was split into subsamples of
females (n = 231) and males (n = 106). A LISREL model for
two groups from a population with the same variance-
covariance strucure was tested. The chi-square with 105
degrees of freedom was 119.68, p = .155. Thus, the
hypothesis of equal variance-covariance matrices in femalés
and males can not be rejected. It may be noted that this
result is not inccngrucus with the findings reported in
Chapter 6 cf @ sex difference in the number of factors.
Those findings were based on the entire set of 33 variables,
while the present analysis was based on a subset of 14
variables. The sex difference in the number cf factors thus
involved variables that were omitted frcm the present
analysise.

The subsamples of females, males, and four individuals

with unknown sex were combined intc a single sample (N
341) for the following analyses. Tests for the number of
factors were made with EFRP, and are presenteé in Table 7.2,
A five factor solution has an acceptable fit,‘xg(31) =
26,56, p = 694, and is a significant improvement in fit
cver a four factor solution,)(%ﬁp; = 48,66 - 26.56 = 22.10,
df = 41 - 31 = 10, p = ,014. A six factor solution is not a
significant improvement over five factors,jX2d;pp = 26.56 -
15.14 = 11,42, df = 31 - 22 = 9, p = 248, Thus, five

factors are indicated.
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Chi-sguare Tests for the Number c¢f Factors

(N = 341)
Goodness cof fit Imprcvement in fit
Factors Chi-sguare af jo} Chi-square df' B
3 150.86 52 .000
u Ug .66 41 «192 102.20 11 .000
5 26 .56 31 « 694 22.10 10 .04
6 15.14 22 «856 11.42 9 «2U38
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Following the scheme for a general triancular solution

(Joreskcg & Sorbom, 1979, pp. 31-38), a five factor
unrestricted, orthogonal solution was estimated with LISREL.
Additional restrictions were imposed on the matrix of factor

S

5]

loadings by fixing at zero factor loadings which were lc
than twice their standard errors. The soluticn is displayed
in Table 7.3. It has an acceptable fit, j(a (49) = u8.32,

B = «50.

Factor 1 is interpreted as a Test Anxiety factor. The
five measures hypothesized to define the factcr all have
statistically significant loadings. All other measures
which were predicted to have zero lcadings have fixed zero
loadings except for an achievement measure (ACHND) which has
a significant loading of .13.

Factor 2 is interpreted as a Desirability factor. All
measures which were hypothesized to have positive factor
loadings on desirability have significant positively signed
factor loadings. Three of the measures predicted to have
negatively signed loadings have significant lcadings with
negative signs, but one measure predicted to have a negative
loading (TBQ) is fixed at zero. The twc acquiescence
measures were predicted to have loadinas of zero. ACQ1A
does have a fixed zero loading, but ACA2A has a significant

loading of -.19.
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Table 7.3

Restricted Orthogcnal Maximum Likelihood Solution

(N = 341)

1 2 3 4 5 h?
ACQ1A 00% 00% 00 48 00% 23
ACQ2A 00% -19 00 50 00= 30
SDA 00% 21 70 00% 00% 55
SDD 00 52 49 -u8 00% 77
ACHPA 00 54 00 34 41 59
ECHPD 00x% 62 00%x -18 46 65
ACHNA 00% o 00 19 00 24
ACHND 13 54 -12 00% 36 52
ACHIEVE 00% 74 14 00 47 82
TAQ 53 00% ~-36 37 -39 72
TAS 72 -42 -12 37 00 89
ITANY 46 -38 -11 32 -11 51
CEBANXA 59 -4 6 00 38 00 74
FACANXA -51 35 003 22 00 45

X* = 48.32 with 49 degrees of freedom
p = 50

Ncte. An asterisk indicates that the parameter was

fixed at zero. Decimal points are omitted.
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Edwards® Social Desirability-aaqree and Social
Deéirability-disagree load .70 and .49 cn factor 3. Three
test anxiety measures (TAQ, TAS, and ITANX) have significant
loadings with negative signs, anéd an achievement measure
(ACHIEVE) has a significant lcadinae with a positive sign.
The loadings of the social desirability, test anxiety, and
achieverent neasures suggest that this factor might be
interpreted as a second Desirability factcr. The fixed zero
loadings of the acgquiescence measures (ACQlA, ACQ2A) are
alsc ccensistent with this interpretation. However, a
problem for this interpretation is the significant loading
of ACHNLC (-.12) which has a sign which is not positive as
would be expected.

Factor 4 is interpreted as an BRcquiescence factcr. The
two acquiescence measures (ACQ1A, BACQ28) load .48 and .50,
respectively. The signs of estimated factor loadings of
those measures which hadé the same predicted signs of factor
locadings fcr acceptance acguiescence and agreement
acquiescence are all consistent with predicticns. There are
different predictions for the signs of factor lcadings on
acceptance acquiescence and agreement acquiescence for two
measures, ACHNA and ACHND. ACHNA has a significant
positively signed factor loading, which is consistent with
the‘prediction for agreement acquiescence and inconsistent
with the prediction for acceptance acquiescence. ACHND has
a fixed zero loading, so it can not be used tc help make

this distinction.
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Factor 5 is interpreted as a content factor of

Achievement combined subsidiarily with the content Test
Anxiety. BAll measures of achievement have significant
loadings except for ACHNA. Consistent with predictions for
an Achievement factor, all response style measures and three
of the test anxiety measures have fixed zero loadings.
However, two test anxiety measures (TAQ, ITANX) have
siagnificant loadings with negative signs. It may be noted
that Mehrakian and Bank®s (1978) Achieving Tendency scale
(ACHIEVE) has the highest loading (.47) of any scale c¢n
factor 5. As noted in Chapter 2, the achieving tendency
scales (Mehrabian, 1968, 1969; Mehrabian & Bank, 1978)
measure a combination of motive to approach success,
weighted positively, and motive to avoid failure, weighted
negatively. Thus, the apparent necative association of
achievement and test anxiety implied by the negative
loadings of test anxiety measures on factor $ may occur
because the Achieving Tendency scale is a weighted measure

cf both achievement and test anxiety.



SUMMARY AND CONCLUSIONS

Theoretical Contributions

This research shows that respcnse styles are factors in
the measurement of achievement-related dispositions and
intellective self-evaluation. In an exploratcry factor
analysis of a combined sample of 341 females and males,
first-order factors of Desirability, Defensiveness, an
Acgquiescence factor, and a factor blending Accuiescence and
Defensiveness were found. In a confirmatcry factor
analysis, two Desirability factors and an Acgquiescence
factor were found. In separate exploratory factor analyses
for female (n = 231) and male (n = 106) subsamples the
first-order Desirability, Defensiveness and
Rcguiescence/Defensiveness factors found in the exploratory
factor analysis of the total sample were found in both
sexes, and a second-order Desirability factor was alsc found
for both sexes. The first-order Acquiescence factor found
in the total sample, and a second-crder Agreement
Acquiescence factor were found for females, but were not

found fcr rmales.
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Achjevement-related Dispositions

In exrloratory factor analyses, distinct first-crder
factors of Achievement and Test Anxiety were found in the
total sample, as well as in female and rale subsamples. In
a confirmatory factor analysis, an Achievement factor and a
Test BAnxiety factor were also found. In the exploratory
factor analysis of the total sample, second-order factors
were found which showed an associaticn cf Achievement with
high Intellective Self-evaluation, and an association of
Test Anxiety with low Intellective Self-evaluation. In
females, a second-order factor asscciated Achievement
Tendency with high Intellective Self-evaluation,
Mathematical Self-evaluation, and performance expectancies

for mathematics and hidden figures tests.

A Mathematical Self-evaluation factor was foundé for the
total sample and for both sexes. A Performance Expectancies
factor and a factor blending Verbal and Intellective Self-
evaluations was found for the total sample and for fenales.
For males, a factor associating verbal and intellective
self-evaluations also involved performance expectancies.
Thus, self-reports concerning verbal and intellective
abilities were associated with expectations fcr perfocrmances

on ability tests only in males.



Sex_Differences in Factor Structure

A sex difference in the number of first-order factors
was found by both parallel analysis and chi-square methods
of testing the number of factors, with both methods
indicating more factors for females than males. A sex
difference in the number of second-order factors was also
found by bcth parallel analysis and chi-sqguare methods, with
both methods indicating more factors in females than males.
In females, there were three second-order factors which were
interpreted as Desirability; Agreement Bcquiescence; and a
content factor involving achievement, intellective and
mathematical self-evaluation, and performance expectancies
for mathematics and hidden figures. In males, one second-

order factor was interpreted as Desirability.

There were significant sex diff=srences in means on
mathematics and hidden figures cognitive measures, males.
obtaining the higher means. 0On self-report content measures
males had significantly lower means on three test anxiety
measures, and higher means on three intellective self-
evaluation measures and performance expectancies. There was
a significant difference on an agree-keyed desirability
measure (SDA). There were significant differences dn two

acgree-keyed defensiveness measures, males having a higher

mean on MPR and females having a higher mean cn CMSDA.
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The mean difference on a desirability measure suggests
that some cf the mean differences cn content variables
invclved a cenfound with a sex difference in desirable
responding. This possible confound can be separated factor
analytically. As shown in Table 5.6, males had higher
factor scores on a desirability factor and on one of two
acquiescence factors. Males had hicher matheratical self-
evaluation and performance expectancies, and lower
achievement tendency and test anxiety. These differences do
not involve a confound with desirability, since the
desirability factor was separately extracted. The sex
dif ference in self-report intellective self-evaluation
measures is not found when desirability is controlled factor
analytically. A sex difference in achievement is found
factor analytically, but was only reflected ir a marginally

significant mean difference on one measure.

Implications_for Eesearch

Response_Styles

To my knowledge, this is the first study in which
measures of desirability and acquiescence response styles
are factor analyzed along with measures of achievement-
related dispositions an¢ intellective self-evaluation.
Content measures selected for inclusion in the analysis were
chosen because they are theoretically based reasures with

some evidence of construct validity. Thus, the
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demonstration that response styles operate in this domain is
an important extension of previous research on responseb
styles.

Although Agreement Acquiescence was found as a second-
order factor in females, Acceptance Acguiescence was not
found as a clearly identifiable factor in either sex. 1In
females, the first-order RAcgquiescence factor and the first-
order factor blending Acguiescence and Defensiveness both
involved either acceptance acquliescence or agreement
acquiescence., In males, the first-crder factcr blending
Acquiescence and Defensiveness also involved either
acceptance acgquiescence or agreement acguiescence. This
problem of identification may have occurred partially
because there were only four measures feor which the
predicted signs of the factor loadings were édifferent for
acceptance acguiescence and agreement acquiescence.

Measures having high lcadings on the acguiescence factors
tended to be response style measures on which items® content
is heterogeneous. 7The intellective self-evaluvation and
achievenrment measures which were intended to identify the two
acquiescence factors had low loadings or the acquiescence
factors. 1In a confirmatory factor analysis one acguiescence
factor was found. However, the design only included two
measures that could differentiate two acquiescence factors,
so this can not be regarded as evidence against the

existence cf two acquiescence factcrs. In future research
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on response styles and the types cf contents studied here it
would be advisable to include numerous markers for
acceptance acguiescence and aqreement acquiescence all of
which are comnposed of items which are heterogeneous in

content.

Content

Measures of content will be ccnsidered in terms of the
degree to which they are univocal measures of the intended
content, and the degree to which they are affected by
response styles. Table 5.5 will be used as a summary of
findings for the total sample.

Reconmendations given here apply tc correlational
research. In such research correlations among content
measures might be affected by respcnse styles, and this can
cnly be detected factor analytically if measures of response
styles are included in a study. The recommendations also
arply to research in which measures of content serve as
independent variables in a regression analysis or analysis
of variance in nonexperimental studies, or covariates in
analysis of covariance. In such research omission of
response style variables which are correlated with the
dependent variable or the included content variables entails
possible specification errors (Pedhazur, 1982). Preferably,
multiple measures of contents and response styles would be
used as indicators of latent variatbles in a structural

equaticn mcdel.
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Subscales derived frcm the Personality Research Form
Achieverent scale and the Achieving Tendency measure of
Mehrabian and Bank (1978) loaded on the same factor, thus
providing evidence of their convergent validity as measures
of achieverment orientation. However, Achieving Tendency had
an almost equally high loading on a Desirability factor as
on the Achievement factor. Thus, it is suggested that in
future research with this measure it be employed in
conjunction with a desirability measure.

AB11 of the test anxiety measures analyzed loaded hichly
on a factor defined only by test anxiety scales, thus
providing evidence of their validity as measures of a common
content. The Test Anxiety Scale (Sarason, 1978) and
Debilitating Anxiety (Alpert & Haber, 1960) had the two
highest loadings on this factor. Bl1l of the test anxiety
measures had loadings between .35 and .45 on & Desirabilty
factor, except for Alpert and Haber®s (19€0) Facilitating
Anxiety scale which had a lower loadina. However,
Facilitating Bnxiety also had a lower loading than the other
measures on the Test Anxiety factor. All of them except for
Inventory cf Test Bnxiety loaded atove .30 on the
Acquiescence or Acquiescence/Defensiveness factors. Thus,
while there are minor differences among these scales in the
degree to which they are affected by response styles, the
more important difference among them is the degree toc which

they load on the Test Anxiety content factor (except for
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Facilitating Anxiety). As measures of the Test Anxieiy
factor either the Test Anxiety Scale or Debilitating Anxiety
are the best. It is advised that desirability and
acquiescence measures be emplcyed along with theme.

Three measures defining a Mathematical Self-evaluation
factor showed little influcence of response styles.
Performance expectancy scores were also unaffected.by
response styles. These performance expectancies involved
both factors pertaining to intellectual area--Mathematical
Self-evaluation and Verbal/intellective Self-evaluaticn--and
a factor of Performance Expectancies which cut across

cognitive performances.

. e s . S, s S a aptem. o

The finding of a sex differences in factor structure
indicates that it would be useful to separately analyze and
compare results for females and males in future research on
response styles and content. If this dissertation had not
gone on frcm an analysis of the total sample to an analysis
of females and males separately the factor analytic results
would have been equivocal with regard to the factor
structure c¢f the sexes. The finding that twc of the nine
first-order factors in females did not correspond with any
factors in males, taken together with the correspondence
between the factors in females and the factors in the total

sample, exrlains the fact that there were the same number of
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factors in females and in the total sample. TIwo of the nine

factors for the total sample involved variance due to

factors which emerged in the female subsample onlye.



Appendix A

The following guestionnaire contains the first part of
Sarason and Mandler'®s (1952) Test Anxiety Questionnaire
(guestions 1-13) and an adaptation of Osterhouse's (197¢)
Inventory cf Test Anxiety by Charles P. Smith (questions

14-21) .

QUESTICKNNAIRE ON ATTITUDES TOWARD TESTING SITUATIONS

The questions below deal with intelligence or aptitude tests
(such as the SAT) that are administered tc a group of
persons at the same time. The guestions ask how you feel
about taking such group intelligence or apptitude tests.

Please try to remember how you usually reacteé toward such
tests and how you felt while takina them. The value of this
questionnaire will in large part depend on how frank you are
in stating your attitudes and feelings.

For each guestion there is a five-point scale. At the ends
of each scale are statements of opposina feelings or
attitudes; in the middle is the word ¥mid-point" or a phrase
intended to reflect a feeling or attitude midway between the
two extremese.

Please circle whatever number along the scale best indicates
the strength of your feeling or attitude.

1. How valuable do you think group intelligence tests are
in determining a person®s ability?

1 2 3 4y 5
very valuable valuable in some respects valueless

- 200 -
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2. If you know that you are goinc to take a group
intelligence test, hcow do you feel beforehand?

1 2 3 n S
very unconfident (midpoint) very confident

3. After you have taken a group intelligence test, how
confident do you feel that you have done your best?

1 2 3 4 5
very unconfident (midpoint) very confident

4. When you are taking a group intelligence test, to what
extent do your emotional feelings interfere with or
lower your performance?

1 2 3 u S
do not interfere at all (midpoint}) interfere a great deal

S5e Before taking a group intelligence test, to what extent
are ycu aware of an “Yuneasy feeling"?

1 2 3 u S
am very much (midpoint) am not aware
aware of it of it at all

6. While taking a group intelligence test tc what extent
do you experience an accelerated heartbeat?

1 2 3 4 5
heartbeat does not (midpoint) heartbeat noticeably
accelerate at all accelerated

7. Before taking a group intellicence test to what extent
do you experience an accelerated heartbeat?

1 2 3 4 5
heartbeat does not (midpoint) heartbeat noticeably
accelerate at all accelerated

[ bhile taking a group intelligence test tc what extent

do you worry?

1 2 3 4 5
worry a lot (midpoint) worry not at all

S Before taking a group intellicence test to what extent

1 2 3 4 S
worry a lot (midpoint) worry not at all
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10. While taking a group intelligence test to what extent
do you perspire?

1 2 3 4 5
perspire not at all (midpocint) perspire a lot

11. Before taking a group intellicence test .to what extent

e e G e . e

do you perspire?

1 2 3 4 S
perspire not at all (midpoint) perspire a lot

12. In comparison with other students how often do you
think of ways of avoiding a group intelligence test?

1 2 3 q 5
less often than (midpoint) more often than
other students other students

13. To what extent do you feel that ycur performance on the
SAT (cr a similar test) was affected by your emoctional
feelings at the time?

1 2 3 U 5
affected a great deal (midpoint) not affected at all
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The next questions deal with course_exarinations. Please

try to remember how you usually react tc examinations and

how you feel while taking them.

14, I feel that I will not be able to finish on time.

1 2 3 4 5

not at alil {(midpoint) very strongly

15. I feel that I may not be as well prepared as I could
be.

1 P 3 i 5

not at all (midpoint) very strongly

16. I feel that I let myself and cther persons down by my
performance.

1 2 3 u S

not at all (midpoint) very strongly

17. 1 worry abcut getting a low grade.

1 2 3 u 5

not at all (midpoint) a great deal

18. I think abcut the consequences of failing.

1 2 3 L} 5

not at all (midpoint) a great deal

19. 1 feel that I could have done better than I actually
did.

1 2 3 4 5

not at all (midpoint) very strongly

20. I find myself thinking of how much brighter the other
students are than I am.

1 2 3 3 5

not at all (midpoint) a great deal

21. I do not feel very confident atout my performance.

1 2 3 Y 5

feel very {midpoint) feel very

confident unconf ident



Intellective Self-evaluation Itens

Fositive, Agree

I easily remember unimportant details.

I understand most of the ideas in the textbooks I read,
but there are some ideas I misunderstand.

Even when I am tired 1 think clearly.
I will probably always be adequate at intellectual wcorke.

Possibly someday I may reach the high intellectual level
my college professors have attained.

I am able to comprehend difficult ideas when I exert
alot of mental effort.

Positive, Disagree

I easily fcrget unimportant details.
Even in my best subject my schoolwecrk is eonly about avera

In writing papers the ideas I think of are pretty much
like everyone else’®s.

I have to drill myself on material I am learning in crder
to remember it later.

I often forget important concepts, but I usually remember
insignificant details.

I will never reach the hich intellectual level that my
college prcfessors have attained.

204
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Negative, Bgree

I do not have any intellectual shortcomings that
prevent me from becoming a doctor, scientist, or lawyer.

I don’t get confused by most of the ideas in the textbooks
I read, but there are some ideas I don't get.

In writing papers the ideas I think of are not Yrun of the
mill."

I don't have to take frequent breaks when I am studying
fer a lcng timeo

I usually don®’t forget important ccncepts, but I often
don't remerber insignificant details.

I am not incapable of comprehending difficult ideas when
I exert alct of mental effort.

Negative, Disagree

I probably do not have the intellectual potential to be
a doctor, scientist, or lawyer.

Even in my best subject my schoolwork is not outstanding.
When I am tired I dc not think clearly.

If I do not drill myself on material I am learning 1 do
not remember it later.

I will probably never do anything tetter than passable
intellectual work at best.,

I can*®t study for a long time withcut taking freguent
breaks.
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The Mathematical Self-evaluation and Vertal Self-
evaluation subscales keyed agree in Table 4.1 are formed by
combining the 3 items labeled "Positive, Rgree" and the 3
items labeled "Negative, Agree" in each of the Mathematical
and Verbal item sets below. The subscales keyed disagree
are formed by combining the 3 items labeled "YFositive,
Disagree" and the 3 items labeled YNegative, LCizagree."

Self-evaluation of Mathematical Bbility Items

Positive, BAgree

I am able to understand difficult numerical concepts when I
exert alot of mental effort.

I have & head for figures.

My quantitative aptitude is satisfactory.

Pesitive, Disagree

I get confused by formulas and equations.

I have difficulty understanding numerical concepts which are
abstract and complicated.

I am incapable of doing better than passatle work in courses
requiring rathematical ability.

Negative, Bgree

I do not have any intellectual shortcomings that prevent me
from becoming a physicist, enagineer, or accountant.

I don*t get confused by formulas and equations.

My guantitative aptitude is not inadegquate.

Negative, Cisagree

I probably do not have the intellectual potential to be a
physicist, engineer, or accountant.

I am not akle to do better than passable work in courses
requiring mathematical ability.

I don't have much of 2 head fecr fioures.
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Self-evaluation of Verbal Ability Items

Positive, Agree

I usually express myself clearly in writing.

I will prokably always be adequate at wcrk requiring verbal
ability.

My vocabulary is satisfactory.

Positive, Cisagree

I have difficulty expressing myself clearly in writing.

I can only read a bcok for a short time before I need to
take a break.

I have a vague understanding of many of the words in the
bcoks 1 read.

Negative, BAgree

I do not have any intellectual shortcomings that prevent me
from becoming a journalist, writer, or English teacher.

I don't misunderstand most of the words in the books I read.

My vocatulary is not inadeguate.

Negative, Disagree

I can't read a book for a long time without taking a break.

I dc not have the intellectual potential to become a
journalist, writer, or Enclish teacher.

I will protably never be good at work reguiring verbal
ability.



Bchievement Items Ltased on the FRF Achievement Scale

Positive, Rgree

I enjoy doing things which challence me. (a)

I will keep working on a problem after cthers have given
ur. (a)

It really wmatters to me whether 1 tecome cne cf the
best in my field.

I often set goals that are very difficult to reach. (a)
I an 2 hard vworker. (b)
I have often done extra studying in connacticn with my

work.

Fcsitive, Disagree

I would rather do an easy job than cne involving
obstacles which must be overcome. (a)

I really dislike hard work.

It is unrealistic for me to insist on becominc the best
in my field cf work all of the time. (a)

I seldom set goals that are very difficult to reach.
I have very little drive.

I try to work just hard enough to get by. (a)

Negative, &Bgree

I don®t mind working while others are havina fun. (a)

I will not quit working on a problem after others have
given up.

It is unreeglistic fcr me to insist on becominc the
best in my field of work all of the time.

I don't enjoy play more than work. (b)
I am not a lazy worker.

I don't work just hard encuah to aget by.
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Negative, Cisaqgree

I don't mind having fun while others are working.

I really don®t enjoy hard work. (a)

It doesn®t really matter to me whether I becore one of
the best in nmy field (a)

I don't enjoy work more than play.
I don*t have a greatr deal of drive. (b)

I have rarely done extra studying in connection with nmy
work. (a)

Note. (a) means the item is unchanged from a PRF
Achievement scale item. (b) means the item is modified from
a PRF Bchievement scale item by inserticn or deletion of a

not or don'te.
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The following scale'®s items are rewordings for
college students of the items of the Self-Concept of
Ability - General scale (Ercokover et a2l., 1965). The
first eight items correspond to items on that scale.
GCreater or lesser changes were made on all these items
except iter seven. Item nine does not directly correspond
to any c¢riginal item. Research on the Self-Ccncent of
Ability - General scale is summarized by Shavelson et al.
(1976) .

SELF-CONCEPT OF ABILITY - GENERAL FCR CCILILEGE STUDENTS

Circle the letter in front of the statement which best
answers each questicn.

1. How do you rate yourself in acaldemic ability compared
with your close friends?

a. I am the best

b. I am above average
c. I am average

de I am below average
e« I am the poorest

2. How do you rate yourself in academic ability compared
with those in ycur classes at collece?

@ 1 am the best

ke I am above average

C. 1 am average

d. I am below average

e, I am among the poorest

3. Where do you think you would rank comparedé to all those
at your level at college? (I1f you are a freshman
compare yourself to all freshmen. If you are a
sophomcre compare yourself to 211 scphomores . « « and
SO Ch.)

a. among the best

E. above average

C. average

d. below average

€. among the poorest
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Do you think you have the ability tc complete a master’®s
degree program?

ae.
b.
C.
d.
€,

Where do
students

a.
L.
C.
d.
€o

In order
doctor, 1

yes, definitely
yes, probably

not sure either way
probably not

no

you think you would rank ccmpared to other
in a master®s degree program?

among the best
above average
average

below average
among the pcorest

to enter some occupations (for example,
awyer, or university rrofessor) work which

is more advanced than the master®s degree is necessary.

How likel
such adva

ae
b.
Ceo
d.
€.

Forget fo

y do you think it is that you could complete
nced work?

very likely
somewhat l1likely

not sure either way
unlikely

most unlikely

rY a moment how others grade your work. In your

own opinion how good do you think ycur work is?

2.
k.
Ce
d.
€e

khat kindg
getting?

a.
bl
Ce.
d.
€.

my work is excellent

my work is good

my work is averace

my work is below average

my work is much below average

of grades do you think you are capable of

mostly A°'s
mostly B's
mostly C°'s
mcstly Dt's
mostly F's
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Do you think you have the ability to complete college?

ae
| o
C.
d.
€.

vyes, definitely
yes, probably

not sure either way
probably not

nc
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On the following pages will be a vccabulary test. Look
at the exarnmples below. In each exarple cne of the five
numbered wecrds has the same meaninc or nearly the sane
meaning as the word above the numbered words. The correct
answers are circled.

contamination duplicity
l-contradiction l-extent
2-contempt 2-double~dealing
3-warning 3-agreement
4-pollution 4-cleverness
5-continuation 5-overlapring

The problems on the test will be the same kind of
problems as the examples. They will be just as hard. There
will be 16 problems on the test.,

How many of the problems on the test do you think
you will know the answer to? (circle one number):

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

Suppose that the test you are about to take were given
to all students at your level (e.a., all freshmen, all
sophomcres, etc), Do you think you would score (circle
one number):

- better than 90% of the group
- better than 80X of the group
- better than 70% of the qroup
- better than 60% of the group
- better than 50% of the group
better than 40% of the group
- better than 30% of the group
- better than 20% of the group
- better than 10% of the group
- in the lowest tenth of the grcup

ORNWEUVONOW
]

How wculd you rate yocurself cor the ability tested by
the test ycu are about to take? (circle one number) :

1-poor 2-fair 3-good 4-very good S5-excellent
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On the following pages will be a mathematics test. Look
at the two examples below. The correct answers are circled.

If a nut on a bolt is advanced 3/8 inch when it is turned 6
times, how many inches will 28 turns advance it?

a - 2
E -3
c - 3-1/2
4 - 4-1/2
e - 4-2/3

A certain rpublic library has 2 children's bocks to every 8
bcoks fcr adults., If they want to keep the same ratio, how
many children®s books should be ordered when 1,000 books for
adults are ordered?

- 150
- 200
250
- 300
- 350

Panuo
!

The problems on the test will be the same kind cf
problems as the examples. They will be just as hard. There
will be 16 problems on the test.

How many of the problems on the test do you think
you will know the answer to? (circle one nunmber):

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Suppose that the test you are about to take were given
to all students at your level (e.g., 211 freshmen, all
sophomores, etc). Do you think you would score (circle
one number):

- better than 90% of the group

- better than 0% of the group

- better than 70% of the group

- better than 60% of the group

- better than 50% of the group
better than 40% of the group

- better than 30% of the group

- better than 20% of the group

- better than 10% of the group -

- in the lowest tenth of the grcup

ORRNMNWEUVOANO®O YO
[}

How wculd you rate yourself on the ability tested by
the test you are about to take? (circle one number) :

1-poor 2-fair 3-good -very good S-excellent



Next will be a hidden figures test. This is a test
of your ability to tell which one of five simple figures
can be found in a more complex pattern. At the top of
each page are five simple figures lettered A, B, C, D,
and E. 3Beneath each row of figures is a page of patterns.
Each pattern has a row of letters beneath it. Indicate
your answer by circling the letter of the figure which
you find in the pattern.

NOTE: There is only one of these figures in each
pattern, and this figure will always be right side up
and exactly the same size as one of the five lettered

figures.

Look at these 2 examples.
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A3 C D E A B C D E

The figures below show how the figures are included
in the problems. Figure C is in the first problem and
figure E in the second.

N

A B DE A B C D@



The problems on the test will be the same kind of
problems as the examples. They will be just as hard. There

will be 16 problems on the test.

How many of the problems on the test do you think
you will know the answer to? (circle one number):

0 1 2 3 4 5 6 7 8 9 10 11 12

Suppose that the test you are about
to all students at your level (e.g., all

13 14

15 16

to take were given

freshmen,

all

sophomores, ete). Do you think you would score (circle

one number):

better than 90% of the group
better than 80% of the group
better than 70% of the group
better than 60% of the group
better than 50% of the group
better than 40% of the group
better than 30% of the group
better than 20% of the group
better than 10% of the group
in the lowest tenth of the group

O =W EUITON 00

How would you rate yourself on the ability tested by
the test you are about to take? (circle one number):

1=-poor 2-fair 3-good Jwvery

good

5-excellent
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Appendix B

Table A
Percentages of Items Positively Phrased

o
16

Positive
Acquiescence 1 92
Acguiescence 2 ' 75
Edwards' Sccial Desirability (A) 55
Edwards*' Social Desirability (D) 86
PRF Pesirakility (A) 80
PRE Desirability (D) 90
Crowne-Marlowe Social Desirability (A) 47
Crowne-Marlowe Social Desirability (D) 100
Positive Malingering (A) . 100
Positive Malingering (D) 87
MMPI Lie 73
Achievenent P,A 100
Achievement P,D 100
Achievement N,A co
Achievenent N,D : co
Achieving Tendency (A) a5
Achieving Tendency (D) €6
Test Anxiety Questionnaire 75
Test Anxiety Scale (R) 93
Test Anxiety Scale (D) 17
Inventory cf Test Anxiety -
Debilitating Anxiety 1¢0
Facilitating Anxiety 1¢0
Intellective Self-evaluation FR 100
Intellective Self-evaluation FD 100
Intellective Self-evaluation NA 00
Intellective Self-evaluation ND 00
Self-ccncept of Ability -
Verbal Self-evaluation A <0
Verbal Self-evaluation D 0
Performance Expectancies, Vocabulary -
Mathematical Self-evaluation A £0
Mathematical Self-evaluation D S0
Performance Expectancies, Mathematics --
Performance Expectancies, Hidden Figures -

- 217 -
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Table A--continued
Note. The number of positively phrased items in each scale
with an agree-disagree response fcrmat were ccunted. An
item was considered positively phrased if it ¢éid not include
the words not, don't, do_not, never, or seldome. The
percentages displayed were cbtained by édividing the number
of positively phrased items in a scale Lty the total number
of items in the scale.

The Test Anxiety Questionnaire employs a rating-scale
response fcrmat with opposite self-descriptive phrases at
the ends. Nine of the 12 items include the wcrd not in the
phrase indicating low test anxiety. Thus, a person
responding in terms of acceptance acauiescence would give
the keyed (high test anxiety) respcnse to these nine items.
The Test Anxiety Scale and BRchievina Tendency Scale are each
included in the factor analysis as a single tctal scale
combining items keyed agree and disagree. The subsets of
items of these scales keyed agree and disagree are listed
here separately.
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Table B
Nine factor varimax rotateé factor structure
(N=341)

1 2 3 4 5 6 7 8 9 n?

1. ACQ1A 14 08 =24 =05 =06 =02 35 -~09 16 24

2. ACQ2A 19 =14 =24 00 -06 =10 45 <07 06 33

3. SD& -10 01 05 16 03 60 13 07 o4 42

4, SDD -28 28 36 19 02 63 =25 00 -ou 77

5. PRFDYA -14 13 =08 25 17 50 29 07 03 47

6. PREDYD -24 31 27 22 07 53 =32 o4 05 66

7. CMSLCA 13 08 41 =03 07 14 49 =10 09 48

8. CMSDD -08 17 76 =05 0S 16 =07 00 11 65

9, MPA -02 18 06 =05 00 08 60 13 -04 42

10. MPD =20 03 76 =02 co 10 -06 05 -13 65
11i. LIED -11 07 78 -03 =07 -08 -=01 01 -01 63
12, ACHPA -04 63 =08 13 05 08 35 ou 8 57
13. ACHPD -16 i 17 20 07 08 =08 02 -09 &7
14. ACHNA -08 32 =02 08 15 11 10 02 32 26
15. ACHND -03 69 1s ou 01 -01 02 09 09 51
16. BACHIEVE =27 75 oy 21 13 25 13 10 00 78
17. TAQ 59 -03 -07 -11 -C3 =23 07 -17 26 52
18. TAS 84 -09 =17 =14 -11 -17 12 -08 -08 82
19. ITANX 63 -19 -18 -22 =05 =12 07 =05 06 5S4
20. DEBANXA 74 <14 -15 -19 -14 -10 23 -02 -18 173
21. FACANXA -u8 12 =04 16 01 -02 26 08 31 44
22. INTELPA =05 08 -18 41 17 12 26 o =02 32
23, INTELPL =28 30 iu u7 10 ou <18 18 -01 48
24, INTELNE ~-10 12 02 41 17 02 11 08 25 31
25. INTELND =30 37 20 50 13 02 =14 26 00 62
26. SELFARBIL -38 31 -04 46 23 3 02 31 00 59
27. VERBALA -19 01 =-15 60 =06 27 =03 0S 01 50
28, VERBALLC -~15 22 05 62 -13 27 =21 04 -~02 59
29. EXPVOCAB -20 11 -10 32 01 08 =06 60 -05 54
30. MATHA -09 0s =06 14 g2 14 06 08 06 73
31. MATHD -12 14 05 01 81 -01 =10 15 01 72
32. EXPMATE =07 07 ou =01 53 01 02 65 08 72
33. EXPHFT -04 06 07 07 08 05 ou 67 01 U6
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Table C
Nine factor promax rotated factor pattern
(N = 341)

1 2 3 4 5 6 7 8 9 nt

1. ACQ1A 08 13 =20 =04 -Q7 01 30 =06 16 35

2. ACQ2A 09 -10 -12 066 -03 =05 40 =05 05 33

3. SDA -02 =09 01 08 =01 63 14 07 03 43

4, SDD -13 17 24 0SS =02 59 =-2¢ -03 -05 78

5. PRFDYA -07 03 =09 17 13 49 31 03 02 47

6. PREDYD -07 22 15 09 02 49 =29 01 05 56

7. CMSDA 19 03 49 ou 07 14 51 =09 08 49

8. CMSDD 01 08 74 ~0S 02 12 -02 00 10 65

9. MPA =06 17 10 -07 -GS 07 63 11 -05 42

10. MPD -15 =08 76 =01 =01 04 03 03 -14 65
11, LIED -07 -01 81 03 -08 -1u4 07 290 =01 61
12. ACHPA 00 66 =11 05 =02 03 33 =01 15 57
13. ACHPD -03 76 07 08 02 -03 -~-04 =07 -08 69
14, ACHNA -04 31 -0§ 02 09 10 05 01 33 28
15. ACHND 06 74 og -05 =06 ~07 00 06 11 51
16. ACHIEVE -16 4 -Q7 o4 0s 15 1S 01 01 76
17. TAC 60 06 01 03 02 -16 -03 =08 27 43
18. TAS 87 03 -07 01 -02 -08 05 g1 -08 81
19. ITANX 62 -~-10 -11 -10 00 -02 <(¢1 05 06 62
20. DEEBANXA 74 -~04 -06 -06 -07 -02 19 06 -18 72
21. FACANXR =54 06 =03 09 -08 =06 26 ou 32 44
22, INTELPA 00 01 -13 42 17 08 26 =03 -01 41
23. INTELPD -15 21 11 43 0e -05 =14 09 01 65
24, INTELNAR -02 03 06 43 14 05 09 o4 27 42
25. INTELNLC -16 27 18 45 0g -09 =10 16 02 68
26. SELFABIL -28 21 =06 38 17 -~¢7 05 19 01 73
27. VERBALA -10 -11 -13 59 -08 24 0cC a0 03 58
28, VERBALD 01 13 03 59 =15 21 -17 <01 01 74
29, EXPvVOCAB -10 03 -11 25 =07 05 =05 58 =04 55
30. MATHA 00 -05 =06 10 ay 10 o4 =05 03 74
31. MATHD -04 07 02 =04 82 =07 =12 03 -03 179
32, EXPMATH 02 00 03 -08 46 01 -01 62 06 72
33. EXPHFT ou 00 07 02 00 06 03 68 01 47
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