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ABSTRACT

AN EXPLORATORY STUDY OF THE RELATIONSHIP
AMONG ANXIETY, SELF ESTEEM AND
ACHIEVEMENT USING COGNITIVE
STYLE MATCHING

By
Adelbert Jones

Purpose of the Study

The purpose of this study was to determine the effect of
Educational Cognitive Style on the level of anxiety, self esteem and
achievement. The gifted child was the population from which a sample
was drawn using the "Purposive" sampling technique. The "degree of
match" between the cognitive styles of the subjects and of the instruc-
tional mode was calculated and subjects were assigned to one of two
groups, namely: (1) matched (defined as group 1--highest degree of
match) and (2) non-matched (defined as group 2--lowest degree of
match).

The Cognitive Style Interest Inventory for Secondary Students
was administered to determine the "cognitive style map" of each sub-
ject. Three instruments were administered as pretest-posttest depend-
ent measures. The three instruments were: (1) the State Anxiety
Inventory for Children (STAI-C State), (2) Self Esteem Inventory (SEI)

and (3) achievement tests related to instructional content information.
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Procedures
The Cognitive Style Interest Inventory for Secondary Students
was administered to the subjects. One week later the three pretest-
posttest measures were taken and intervened by a two hour instruc-
tional period.
The cognitive style of the instructional mode was determined
by a panel of experts. This factor together with the cognitive style

map of the student was used to calculate the degree of match.

Design of the Study

For this study, the Analysis of Covariance statistical tech-
nique was employed to test for no significant difference between
group one and group two means on a posttest measure with the pretest
measure used as a covariate on'jevels of A-State anxiety, self esteem
and achievement. The Pearson Product Moment Correlation statistical
technique was used to test for no significant relationship between
A-state anxiety and self esteem for (1) pretest measures and (2) post-

test measures for gorup one and group two.

Findings

The findings are listed serially and are presented in two
parts. The first part is devoted to findings which address the
results of the Analysis of Covariance statistical technique. In part
two the findings are concerned with the results of data analysis using
the Pearson Product Moment Correlation Coefficients.

Given, then, the analysis of data on the effects of cognitive
style matching on A-State anxiety, self esteem and achievement, the

findings are:
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(1) There was no significant difference between posttest
means of the matched and non-matched groups on A-State
anxiety.

(2) There was no significant difference between posttest
means of the matched and non-matched groups on self
esteem

(3) There was no significant difference between the posttest
means of the matched and non-matched groups on Instruc-
tional Sets I and II achievement measures.

Given, then, the analysis of data on the relationship between

A-State anxiety and self esteem the findings in the second part are
listed below.

(4) There is a significant inverse relationship for the
matched group between A-State anxiety and self esteem on the pretest
measure. Moreover, there is no significant relationship between
pretest measure of the two emotionalities for the non-matched group.

(5) There is a significant inverse relationship for the
matched group between A-State anxiety and self esteem on the posttest
measure. Moreover, there is no significant relationship between

posttest measure of the two emotionalities for the non-matched group.
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CHAPTER I

INTRODUCTION

The concern for growth in students by educators is two dimen-
sional. The first of these dimensions is concern for the emotional
health of learners and the second is concern that students reach their
full achievement potentia].. There is general consensus that specific
emotions influence the 1ives of individuals, and the emotional state
of high anxiety debilitates achievement and lowers self esteem.

When meeting the individual needs of students, the goal of educators,
then, should be to enhance the intellectual growth of students by
placing them in learning situations where optimum anxiety levels are

experienced.

The Purpose

Educators involved in the delivery of instructional services
should design a method with the expectation that gains in efficiency
and effectiveness of learning will be realized. A proven method is
to adapt instruction to the individual characteristics of each
learner. Students who manage stressful situations successfully have
learned coping skills that condition the individual to react emotion-
ally to those situations at an optimum anxiety level.
The purpose of this study was to determine whether or not the
1

of a learner's cognitive style with the presentation

1

matching






modality (hereinafter instructional mode) will affect the learner's
level of anxiety and level of self esteem and level of achievement
in a learning situation. The basic hypothesis is that by utilizing
cognitive style matching, self esteem will be heightened and anxiety

will be regulated to an optimum level for achievement.

Significance of the Study

There is a need for educators to achieve an understanding of
the emotional phenomenon of anxiety and self esteem. The methods
developed in this study, that distinguish differing feeling states
and the intensity of such states investigated over a particular time
frame, will add to such understanding. In addition, the long neglected
phenomenological experiential properties of the emotions investigated
in this study, together with individual responses associated with
emotional arousal, will contribute to knowledge of the instructional
side effects of anxiety and self esteem.

As a result of this investigation, contemporary research on
individual differences in anxiety and self esteem within the context
of habit theory may poinf the way toward systematic use of person-
ality tests in research on human interaction. The combined use of
cognitive style mapping as applied in the educational sciences as a
measure of habituation and the use of the trait-treatment interaction
methodological approach will add significantly to the knowledge base
in cognitive psychology. Hence, this study may provide educators
with improved techniques for meeting the individual learning needs of

students.






Definition of Key Terms

A-State anxiety is a:

transitory emotional state or condition of the human
organism that varies in intensity and fluctuates over time.
This condition is characterized by subjective, consciously
perceived feelings of tension and apprehension, and
activation of the autonomic nervous system. Level of A-
State should be high in circumstances that are perceived
by an individual to be threatening, irrespective of the
objective danger; A-State intensity should be low in non-
stressful situations, or in circumstances in which an
existing danger is not perceived as threatening.?

A-Trait anxiety is a:

relatively stable individual difference in anxiety
proneness, that is, differences in the disposition to
perceive a wide range of stimulus situations as dangerous or
threatening, and in the tendency to respond to such threats
with A-State reactions. A-Trait may also be regarded as
reflecting individual differences in the frequency and
the intensity with which A-States have been manifested in
the past, and in the probability that such states will be
experienced in the future. Persons who are high in A-Trait
tend to perceive a larger number of situations as dangerous
or threatening than persons who are low in A-Trait, and to
respond to threatening situations with A-State elevations
of greater intensity.

Self esteem denotes a generalized evaluation of an individual
involving standards and reflected in self-appraisal. It expresses an
attitude of approval or disapproval. It is a subjective experience
which the individual conveys to others by verbal reports and other
overt, expressive behavior. There is a direct relationship between
the individual's subjective judgements of his worthiness and subse-

4

quent overt behaviors.

Educational cognitive style is a:

concept for describing an individual's mode of behavior
in searching for meaning. It is identified by an individual's
disposition to use certain types of symbolic forms versus
others; the derivation of meaning of symbols from roles the







individual has found most satisfying; and the manner in
which he reasons. An individual's cognitive style is
determined by the way he takes notice of his total sur-
roundings--how he seeks meaning--how he becomes informed.®
(See Appendix D for related definition of terms.)

Conceptual Framework

This study is associated with the body of research classified
as Trait-Treatment Interaction (TTI). This methodological approach,
formally known as Aptitude-Treatment Interaction (ATI), concentrates
on the effects of interaction between some characteristic(s) of the
stimulus/task/treatment and of the subject/receiver/performer on
responses/behavior.

The experimental variation employed in this study is the
Trait Treatment Process Interaction (TTPI) which is essentially the
cognitive process approach coupled with traits. The implication is
that both traits and treatments, as suggested by a number of inves-

6 interact in combination with the way information is

tigators,
processed to affect outcomes. °

Since the information processing approach is used in this
study, there are several events which must be considered. They are
as follows: (1) the antecedent events to learning, which include
expectations, learned strategies, dispositions, and other individual
differences; (2) the events which take place simultaneously with the
presentation of information (these include attending, perceiving,
registering, selecting, coding and storing, which while functioning

as individual differences, also interact with individual differences

in noncognitive traits); and (3) events subsequent to the learning






tasks. Included in this class is the organization or reorganization
of information as it is used, retrieved and/or transferred.7
Consideration of these events singularly or collectively is
the source of theories about individual differences, i.e., achieve-
ment, anxiety, and self esteem, as well as methods for measuring
individual differences, e.g., cognitive style mapping. While many of
the antecedent events are viewed as individual difference variables,
some, such as presentation modality, are manipulable. In support of

8 suggests that materials, their organization and

this belief, DiVesta
presentation, must be analyzed in terms of processes the learner uses,
and that media can be employed to 1ink what the learner knows to new
information being received.

Hence, this study is consonant with the TTPI methodological
approach, because it includes assessment of the comparability between
learner and instructional mode through cognitive style matching, a
treatment whereby content information is processed and in turn

interacts with anxiety traits to affect the outcomes in anxiety

states, self esteem and achievement. (See TTP1 Flow Chart, page 64.)

Background of the Study

This study includes four concepts which are important to meet
the individual needs of students. These concepts are: (1) anxiety,
(2) self esteem, (3) achievement and (4) cognitive style. Anxiety
and self esteem, functioning as emotional responses, are the indi-
vidual characteristics to be regulated in this study. Achievement

theory assumes that a person's belief about the likelihood of






attaining success in task performance lies between the perception of

the task/stimulus and the final achievement-related response. Educa-
tional cognitive style is employed as a method to personalize instruc-
tion. This method was used in the study to reconcile characteristics
by matching a learner's cognitive style to the cognitive style of the

instructional mode.

Achievement

The relationship between student achievement and the emotions
of anxiety and self esteem is an important aspect of this study.
Terre]]9 suggests that the relationship is clarified by viewing
emotions within the framework of McClelland's affect arousal model of
achievement motivation. According to McC]eHand,]0 emotions are not
motives, but are considered the basis for motives. Emotions, like
motives, involve a present state and a future state which are viewed
as two points on an affective continuum. In McClelland's model,
motivation is described as a change in affect. The affects of concern
in this study are anxiety and self esteem.

Further clarification may be gleaned in Atkinson's]] concep-
tualization of achievement motivation as the resolution of conflict
between a person's "hope of success" and his "fear of failure."

The suggestion of Atkinson that a fear-of-failure motive is observed

in the assessment of A-Trait and Sarason'slz placement of emphasis
on aroused self-deprecating tendencies for high A-Trait individuals
in experimental situations, may have an effect on achievement. In

both models incoming stimulation arouses an affect which is revealed

in approach and avoidance behavior. The behavior is a response to






an affect which may have a motivating effect or a debilitating effect
on student achievement when a person is involved in competition

against a standard of excellence.

Anxiety and Self Esteem

While many studies in achievement motivation indicate that
mild anxiety has a motivating effect on learning, high anxiety also

13 Student anxiety

may be maladaptive to psychological development.
is an important individual characteristic because the associated
arousal function has the potential of being regulated. In support,

14 suggests that experimental literature on anxiety is

Spielberger
consistent with the hypothesis that situations which pose direct or
implied threats to self esteem produce differential levels of A-State
in persons who differ in A-Trait.

As a unitary emotional state, anxiety may be differentially
influenced by psychological threats, because 1ife experiences cause
individuals to develop response modes to varied types of stressors.
When individuals experience high anxiety, they meet temporal sequences
of stressful events that can be interpreted as direct or implied
threats to self esteem.

The effect of high levels of anxiety experienced by a student
performing learning tasks may serve to activate cognitive processes
that have effectively regulated A-State anxiety to a level which
increases the probability of a student's success in performance.
Stressful situations that are encountered frequently lead an individual

to develop coping responses that quickly alleviate or minimize the

threat and immediately reduce the level of A-State anxiety. An






individual also may respond to threatening situations with defensive
processes that serve to reduce the intensity of A-State reactions.
Once a stimulus situation is appraised as threatening, the
assumption is that an A-State reaction will be evoked and the inten-
sity of this reaction will be proportional to the amount of threat
the situation poses for the individual. The reaction is also affected
by the duration of the evoking stimuli and the individual's previous
experience in dealing with similar circumstances. High levels of
A-State anxiety are experienced as unpleasant and may serve to
initiate cognitive or motoric processes that have effectively reduced

A-State anxiety in the past.

Cognitive Style

Cognitive style is conceived of as individual consistencies
in the manner that persons have learned to adapt to their environ-
ments. Cognitive psychology which relates to theories of behavior
concludes that in investigations of psychological coping skills and
defense mechanisms, one must also study general cognitive function-
ing. Moreover, cognitive styles are linked with, but are not iden-
tical to, defense mechanisms. A cognitive style denotes a charac-
teristic way of organizing incoming stimulation and producing the
final response.

In this study, the utilization of cognitive style mapping as

15

structured in the educational sciences ™ gives a picture of the way

a student derives meaning from his environment(s) and personal exper-

16

jences. It is viewed by Joseph Hi11'~ as a Cartesian product (G),






which is a combination of all elements in (s), which denotes the set
of elements defining symbolic orientation, (E), which indicates the
set of cultural determinants of the meaning of symbols, and (H) which
designates the set of modalities of inference. The individual's
cognitive style is measured through the administration of a cognitive
style interest inventory. The resultant cognitive map reflects an
individual's cognitive style.

The individual learner's cognitive style map becomes a
resource which can be used for prescribing alternative learning exper-
iences for a student. A strategy employed is to fit specific charac-
teristics into the instructional mode that incorporate as many as
possible of the cognitive elements in sets S, F and H of the individ-
ual learner. The premise is that the greater the match, the greater
the comparability in modes of understanding. By evaluating the
instructional materials and learning activities to determine common
cognitive elements, an instructor can provide an optimum learning

experience geared to the learning style of a student.

Individual Differences

The experiences that a person receives in life form the
cornerstone for development of unique sets of characteristics through
which they derive meaning. Teachers are aware that these character-
istics function as individual differences. They are also aware that
these differences are continually amended and that they affect student
performance. However, teachers have difficulty in making maximum
use of individual differences which results in students' not reaching

their optimum level of performance.
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Educators should recognize that success for a student in
the performance of learning tasks is directly related to his ability
to process content information. However, there are other factors
which affect student learning. One means of understanding individual
differences is to analyze each student's cognitive style. Biggs, in
his work on information processing in human learning, offers support
for cognitive style when discussing problems related to intelligence
testing. He states:

In intelligence of IQ testing, the normal procedure is to
administer a battery of highly differing tests of a cognitive
kind and to extract from the scores, by a method of factor
analysis, certain basic underlying factors of the intellect

. these factors refer to content, not to process.

Items that affect intellectual performance, but which
are affective or emotional in nature, are not only not
represented; they are considered to interfere with the
purity of the intellectual measures themselves, and are
therefore deliberately excluded as being irrelevant. . .
non-intellectual measures are just as relevant as intellectual
measures. 17

The identification of process factors through a measure of

individuals' cognitive style differences is important, because once
the set of factors has been identified, learning prescriptions can

be designed by employing instructional strategies to diversity pre-
sentation modalities to meet student needs, interests, and abilities.

Cr'onbach]8

suggests that the most adequate way of coping with
individual differences might be to alter instructional methods to

fit the aptitude patterns of the learner, e.g., student differences
in IQ, verbal ability. This procedure would not be useful unless a
trait-treatment interaction (TTI) exists.

Although individual differences usually refer to character-

istics which are unique to each person, a review of investigations







1

which describe the "high ability-high IQ" learner sub-group character-
istics may aid in the understanding of individual differences. This
student sub-group generally demonstrates superior psychological
adjustment. However, there are individuals within the group who
encounter problems of anxiety, insecurity, difficulties due to dif-
fering interest, and a preference for self-direction to directions

by other's.]9

20 longitudinal study showed that

The results of Terman's
instruction for these students should provide necessary enrichment and
challenge to keep up with their rapidly expanding abilities. The
most important program objective for this sub-group, then, should be
the stimulation of indiviudal interests, and standardized curriculum
requirements are seen as unimportant. When comparing 55 bright and

21 suggested that a curriculum

55 dull sixth grade children, Lucito
based on pupil interest should be designed, because these learners
demonstrate independent and less conforming behavior. The group
labeled as bright was found to be less conforming than their peers
labeled as dull. In addition, 29 percent of the children labeled
bright fell into the most independent category as opposed to none of
the children labeled dull. 1In an earlier study, Smith22 compared

42 superior and 42 average adolescents and found the superior to be
significantly higher in the categories of independence and dominance.
Ga]lagher23 reports that the ability of the high IQ student generally

measured by tests, is the ability to produce unique associative

content information.
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Martinson24 recommends that differentiated educational pro-
grams be used with this group of students, and that the programs
include a curriculum which denotes higher cognitive concepts and
processes and instructional strategies which accommodate the individ-
ual's learning style. Eighty percent of the respondents to the
advocacy survey reported by Martinson saw a need to adjust instruc-
tion to different learning styles among this sub-group.

25 reports that much of what has been called

Gallagher
creativity and divergent thinking in cognitive ability of this group
of students, represents a cognitive style or set of preferences in
their performance. Further, there is evidence that this style can
operate to influence the kind of perceptions that a person has, and
thus selectively filter information received from the environment.

One of the problems in structuring learning experiences for
high IQ students has been the lack of adequate instruments to measure
their cognitive styles. Some of the reservations about measuring
instruments stem from a literature which suggests that there are
many transitory influences, other than intelligence tests, which
are readily accepted by some, and considered invalid by others. In

this study, cognitive style mapping will be used to diagnose student

characteristics.

Research Questions

The research questions associated with this study are listed

below.
Research Question 1: With the A-State anxiety pre-test

measure as the covariate, is there a statistical signficant difference
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between the mean on A-State anxiety post test measure (1) for stu-
dent's with cognitive styles matched and (2) for student's with
cognitive styles non-matched to the cognitive style of the instruc-
tional mode?

Research Question 2: With the self esteem pre-test measure
as the covariate, is there a statistical significant difference
between the mean on self esteem post test measures (1) for student's
with cognitive styles matched and (2) for student's with cognitive
styles non-matched to the cognitive style of the instructional mode?

Research Question 3: With the achievement pre-test measure
as the covariate, is there a statistical significant difference
between the mean on Instructional Sets I and II achievement post test
measure (1) for a sub-sample of student's with cognitive styles
matched and (2) for a sub-sample of student's with cognitive styles
non-matched to the cognitive style of the instructional mode?

Research Question 4: Is there a statistical significant
correlation between the pre-test scores on A-State anxiety and self
esteem (1) for student's with cognitive styles matched and (2) for
student's with cognitive styles non-matched to the cognitive style of
the instructional mode?

Research Question 5: Is there a statistical significant
correlation between the post test scores on A-State anxiety and self
esteem (1) for student's with cognitive styles matched and (2) for
student's with cognitive styles non-matched to the cognitive style

of the instructional mode?
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Hypotheses
In this study, Cognitive Style Matching is the independent

variable. The dependent variables are A-State Anxiety, Self Esteem
and Achievement. Given that X] is equal to the post A-State anxiety
scores of the matched grou, and X2 is equal to the post A-State
anxiety score of the non-matched group; and that Y] is equal to the
post self esteem score of the matched group and Y2 is equal to the
post self esteem score of the non-matched group, and sinceu (mu) is
equal to the mean and p (rho) is equal to the correlation, then HO]’
HOZ’ H04 and H05 are presented in null form to facilitate examination
of the variables.

Furthermore, given that Z] is equal to the post achievement
score of the matched group, and 22 is equal to the post achievement
score of the non-matched group for subjects involved in Instructional
Sets I and II, and sincep (mu) is equal to the mean, then H03 is
presented below in null form.

In this study the hypotheses tested were:

HO]: Hep = By with the pre-test measure on A-State anxiety as

a covariate.

1

H

My # B, with the pre-test measure on A-State anxiety as

al’ " a covariate.

Hoz: Myp = W 2152r$2§e?re-test measure on self esteem as a
Hazz “y] # Hy2 z252r$2ie?re-test measure on self esteem as a
H03: W1 = My with the pre-test measure on achievement as a

covariate (a composite hypothesis).

with the pre-test measure on achievement as a

Hoat w7
a3 2] 22 covariate (a composite hypothesis).
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H04: XY =0 for (1) matched and (2) non-matched groups
using pre-test scores (a composite hy-othesis).
Ha4: XY # 0 for (1) matched and (2) non-matched groups
using pre-test scores (a composite hypothesis).
Hps: XY =0 for (1) matched and (2) non-matched groups
using post test scores (a composite hypothesis).
HaS: XY #0 for (1) matched and (2) non-matched groups

using post test scores (a composite hypothesis).

Summary

This chapter has introduced the use of cognitive style match-

ing as one method for measuring individual differences. The method

can be employed as an instructional strategy to adapt instruction to
the individual characteristics of each learner. An illustration

was made that concern for the emotional well being of students by
educators can be gleaned through a measure of the individuals' self
esteem levels and anxiety levels, with the goal in view to regulate
the arousal function associated with these two emotionalities. An
illustration was made that the concern of educators for students'
reaching their full academic potential can be seen when measuring
the achievement of students involved in an instructional event. In

addition, a position was established for couching this study in the

body of knowledge classified as Trait-Treatment Process Interaction

(TTPI) and the statistical hypothesis were listed.
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CHAPTER II

REVIEW OF THE LITERATURE

This investigation addresses the variables of anxiety, self
esteem, cognitive style matching and achievement. The theoretical
foundation of these variables is included in the body of knowledge
classified as cognitive psychology. This review of literature will
examine anxiety and its relationship to self esteem, cognitive style
matching and achievement. This chapter is divided into three major

segments: (1) anxiety, (2) self esteem, and (3) cognitive style.

Anxiety

An important aspect of this study is to investigate a method
of regulating student anxiety levels in an instructional event. The
concerns expressed in this section of the review of literature are
with the three divisions described as follows: (1) the view of
anxiety as an emotional state, (2) the duality of State-Trait Anxiety,
and (3) the relationship of anxiety to academic achievement. Previous
attempts at regulating anxiety to affect student achievement will be

discussed in the third division of this section of the review.

Anxiety as an Emotional State

Current research relating to emotional arousal has centered

around either the phenomenological (experiential) or the physiological
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(behavior) aspects of emotion. The present study approaches anxiety
from the phenomenological frame of reference, which regards this
emotion as human reactions that are characterized by an experiential
or feeling quality. Spielberger reports that "the typical paradigm
employed in current research on emotions involves the manipulation

ul Hence, emotional reactions can be

of experimental conditions. . .
defined by stimulus-response operations together with individual
differences related to previous experiences. The result is that the
emotionality of anxiety will be viewed és a personality state which
exists at a moment in time, with a level of intensity, recurring when
evoked by a stimulus, which endures over time for as long as the
evoking condition continues.

Investigators approaching anxiety from a physiological aspect
have viewed this emotionality as a sympathetic autonomic nervous
reaction which takes the form of unusual motor activity, increased
pulse rate and blood pressure, glandular secretions, and restricted
bowel activity. High anxiety is revealed in an excessive sympathetic
autonomic reaction which functions as a response to stressor stimuli.
Very low anxiety is seen as a parasympathetic autonomic reaction
where the individual is in a state of rest.

Anxiety is seen as a generalized or specific reaction to
ego threat. Environmental events which are incongruent with an
individual's self esteem are ego threatening. In support, Kilpatrick
et a1.2 found that high stress instruction involving ego and failure
threat, produced an increased frequency on non-specific EDR's

(Electro-dermal Responsiveness) in high and low anxious subjects.
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The studies of Cattell and Scheier3 offer clarification in their
conclusion that anxiety is the result of the anxious person responding
to his own environment. Jersild expresses concurrence with the
explanation that anxiety exists when a person "is troubled by reminders

of a gap between what he is and what he pretends to be."4

In a study with 112 female undergraduates, Bennett and Ho]mes5
found that (a) the threat manipulation was effective in the increase
of stress and (b) a redefinition of anxiety occurred after the onset
of threat was ineffective in reducing stress.

Anxiety states are viewed as anticipatory goal reactions,
which (1) are learned from previous cue effect association, (2) are
energizers of behavior and. (3) guide individuals toward predictable
end states or goals. With dependence on the particular event and on
the amount of stimulation, the states are viewed as a representation
of two points on an affective continuum: a present state (either low,
neutral or high) which redintegrates through past learning, and a
second state involving an increase or decrease in anxiety.

The present-future states construct can be clarified by
looking at Atkinson's6 conceptualization for resolving the conflict
between a person's hope of success and his fear of failure. The
event is aroused by cues associated with competition against a
standard of excellence.

Atkinson included among the determinants of action, the
learning factor of habituation. Conflict resolution is realized by
considering the strength of the approach tendency (hope of success)

relative to the avoidance tendency (fear of failure) which
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determines a person's movement toward or away from an achievement
task.
Atkinson's determinant of fear of failure, or the tendency

to avoid achievement tasks and/or avoid failure (Taf) is a multipli-

cative relationship of the motive to avoid failure (Maf), the prob-
ability of failure (Pf) and the incentive value of failure (-If):

T Maf X Pf X (-If). The affective anticipation learned from

af =
prior failures and experienced shame is aroused. In the formula
(Pf) refers to a cognitive goal expectancy or the anticipation that
an action will not lead to the goal. Atkinson's use of the Pf
determinanﬁ is of great interest in the present study. Its use is
guided by Tolman's work in latent learning. To]man7 suggests that
during non-rewarded and rewarded trials, the infrahumans (rats)
developed "cognitive maps" of their environment and that response
reward contingencies or expectations are formed.

Anxiety about failure is conceived of as a specific associ-
ative disposition, in contrast to the Spencian8 view of anxiety as a

9 supports the former through the

nondirectional drive. McClelland

incorporation of the behavioral characteristic of pleasure, and

primary and secondary drives are not differentiated and complex human

needs are not derived from primary need deficits. Hence, behavior

is not merely undertaken as a strategy for avoiding unpleasant states.
When investigating the interrelationship between measures of

0 warns that drive theory

anxiety and academic achievement, Stut]er]
as defined in his research failed to predict or interpret the academic

achievement of college freshmen women students at any ability level.
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n whereby inducing anxiety

12

Further warning was suggested by Cattell,
to utilize drive theory was viewed as inappropriate. Symonds
cautions that learning situations are frustrating enough; therefore,
it is not necessary to create artificial situations.

Anxiety relates to both an arousal function which is general
in nature and is characterized as diffuse intensity, and a content
function which relates to specifics and is characterized as defining

13 The intensity is the feeling quality associated with

experiences.
arousal. When there is an increase in arousal, an increase in the
intensity of feeling is experienced. When arousal is low an individ-
ual is in a state of rest. When arousal is moderate to high, an
individual has the capability of predicting events. When arousal is
excessive, an individual is unable effectively to predict and
negotiate his environment.

Terre]1]4

explained the relationship between degree of arousal
and the individual's ability to perform (negotiate the environment)
through the use of a bell-shaped curve. One tail of the curve repre-
sents low anxiety (arousal) and the other tail represents high
anxiety (arousal). The apex of the curve indicates sufficient

arousal for optimum performance.

Similarly, Malmo, when referring to arousal as a level of
activation, indicated that the shape of the curve relating level of
performance to level of activation is that of an inverted U:

. . . from Tow activation up to a point that is optimal

for a given performance or function, level of performance
rises monotonically with increasing activation level: but

past this optimal point the relation becomes nonmonotonic;
further increase in activation beyond this point produces
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a fall in performance level, this fall being directly
related to the amount of the increase in level of
activation.!
Additional clarification of the emotional state of anxiety
.516

can be gleaned by looking at McClelland equilibrium construct.

Accordingly, a state of equilibrium exists which does not require
(only) a reduction in the level of stimulation (arousal).

In furtherance of this belief, and more important to the
present study, an optimum level of stimulation is reflected which, at
some point, is greater than zero. McClelland posits that is stimula-
tion is below that level, instrumenta1 action is undertaken to
increase the amount of sensation. Similarly, if stimulation is above
that level, action is undertaken to reduce the amount of sensation.

The optimum level also has been described as a threshold
level. When describing the debilitating effects of high anxiety,
Gaier reports that:

First, if the anxiety is above individual threshold, it

leads to an impairment in the ability to improvise in an
unstructured and/or new situation. This results in stereo-
typed, habitual, and familiar approaches that may be mal-
adaptive in the situation. Second, if anxiety is above
individual threshold, the individual becomes self-engrossed
and concerned with his personal adequacy.17
The individual's personal adequacy can be determined by measures of
self esteem, which will be described in the next section of the
review of literature.

18 seeking to clarify fully the condition under

Arrington,
which optimal learning takes place, when such crucial variables as
antecedent success and failure impinge upon subsequent performance,

suggests that those subjects who experienced induced success had
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significantly higher retention scores than those who experienced

induced failure. Dixon]g

suggests that varying the methods of group
reading therapy with 72 fifth graders placed in one of five experi-
mental groups did not yield any advantage of a treatment group over
the control group on the self concept variable and were not more
effective in inducing optimal anxiety levels than the control group.
According to Friedman, "Man seeks an optimum level of pre-

20 When pre-

dictability in his relationship with the environment."
dictability is excessive, the individual is in a high arousal state.
The individual confirms the same prediction over and over again, thus
the monotony of the situation (event) generates excessive arousal
and instability. For persons who are in an exhaustive state, sameness
is quieting which is described by Terre]]zl as a static state or
boredom which is viewed as absence of a change in affect arousal.

The affective variable of anxiety is of special interest
because of its relationship to cognitive learning. In addition, a
high level of anxiety is one of the most frequent psychological
problems encountered in the school which serves to prevent the
learner from realizing his intellectual potential. By developing an
awareness of the types of events that serve to trigger this problem
and the process by which it develops, it may become possible to

arrange the learning situation in such a way as to reduce its

occurrence.

State-Trait Anxiety

Anxiety is seen as a unitary mental state rather than a

separate influence on behavior. The study of student anxiety levels
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requires that measurement be taken during an instructional event
rather than the general tendency of a student to react to events.
This study makes a distinction between trait anxiety and state anxiety.

Trait anxiety refers to an individual's predisposition to
respond anxiously in a variety of situations, and state anxiety is
viewed as a transient individual response to varied types of stressors.z2
Cattell and Schier23 in their studies referred to "trait" as per-
manent and "state" as momentary.

Spielberger envisioned as one of his tasks a description and
specification of characteristics of stressor stimuli that evoke dif-
ferent levels of A-State in persons who differ in A-Trait. When
reporting on Basowitz et al., Spielberger‘24 suggests that the dis-
tinction between the two loci of anxiety is primarily a conceptual
one. For a student there may be only the unitary state of emotional
stress.

This interpretation is consistent with the hypothesis that
psychological threats may differentially influence anxiety as the
unitary emotional state (A-State), because life experiences cause
people to develop different dispositions to respond to various
stressors. The State-Trait Theory of Anxiety by Spielberger
recognizes the centrality of cognitive appraisal when an anxiety state
is evoked and the importance of cognitive and motoric responses
(defense mechanisms) that serve to regulate anxiety states. The
assumption which accompanies the theory is that the arousal of anxiety
states involves a process or sequence of temporally ordered events

initiated by either external or internal stimuli that are perceived
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to be dangerous or threatening by an individual. An example of
external stressors that are likely to evoke anxiety reaction is the
threat to self esteem that is encountered when a student is called
upon to respond to an instructional mode which is noncomparable to
his own. Any internal stimulus which causes an individual to think
about or anticipate a dangerour or frightening event may also evoke
high levels of A-State. For example, a student who suddently remem-
bers that he has experienced failure when relating to a particular
instructional mode would probably experience a sudden increase in
A-State. Moreover, the appraisal of a particular stimulus or event
as threatening is also influenced by a person's aptitude, abilities,
and past experience, as well as by his level of A-Trait and the
objective danger that is inherent in the situation.

Relationship Between Anxiety and
Academic Achievement

Previous investigations into the relationship of anxiety and
academic achievement are consistent with the hypothesis that there is

a negative correlation between these two variables. In support,

25

Stutler™™ concludes that academic achievement appeared to be related

to A-Trait anxiety measures.

26 found correlations between test anxiety and

27

Ohlenkamp
academic achievement to be "generally negative." Waite et al.
support the existence of a relationship between anxiety and learning
in children. Their study concluded that the low anxious children

had greater success than the high anxious children on complex learning

tasks.
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Nadeau28

found a significant difference between the threat
and the nonthreat groups on any of the anxiety scales and the
achievement-congruent (directly related to the objectives) variables.
A significant difference was found on the achievement-incongruent
(not related to the objectives) variables. Significant anxiety by
information interactions were found on one of the anxiety scales and
on the achievement congruent test.

29 in supporting the debilitating effects of high

Terrell,
anxiety, describes the three studies of Spence, Knight and Sassenrath,
and Spielberger. The conclusions reported relate to the fact that
high anxious students performed poorer than low anxious students on
complex and/or competitive tasks. Feldhusen and K]ausmeier30 found
a negative correlation among achievement and IQ and scores on the
Childrens' Manifest Anxiety Scale in both fifth grade boys and girls
of average intelligence.

Combs3]

compared 25 boys (WISC IQ 115 and over) above the
median in grade point average with a group of 25 boys of similar
characteristics, but whose grade point average (GPA) fell below the
first quartile. A comparison of themes written by the groups
revealed that the achievers showed more freedom and more adequacy of
emotional expression. Meyers and Dunham32 found that high anxiety

has a debilitating effect on the utilization of memory span in the

solution of concept problems.

Regulating Anxiety Levels

A survey of related research, which revealed several studies

attempting to regulate anxiety levels, yielded only one study which
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attempted to regulate anxiety levels through the use of cognitive
style matching.

The studies of 0'Neil, Hanson and Spie]berger33 showed that
high anxiety often interferes with performance in a computer-assisted
learning situation. However, they did not support the belief that
changing the instructional mode will significantly reduce test

34 in a study involving the effects of simulation

anxiety. Gustafson,
on student teachers, found that the instructional mode of simulation
did not Tower the anxiety of student teachers.

In the research related to the construct of anxiety and its
influence on cognitive performance, two studies have attempted to
mediate the effects of test anxiety and its interfering responses.
Sieber35 showed that after observing a model performing a serial
learning task, test anxious subjects improved their performance at
the same task. The improvement in their performance was greater
for high than for low test-anxious subjects. In Richardson's36
preliminary investigation of program effectiveness in the context
of computer-managed instructional modules, a significant reduction
was found in self-reported test anxiety.

Many and Many37 tend to support the possibility of reducing
anxiety in elementary and junior high school age pupils by enhancing
the way in which they see themselves. In a study using a community

8 in an attempt to modify

college freshman population, Terre]],3
student anxiety levels utilizing cognitive style matching, found that
high A-Trait students with cognitive styles matched to the cognitive

style of the instructional mode tend to have greater reduction of
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A-State anxiety levels than non-matched students. Moreover, students
with cognitive styles matched to the cognitive style of the instruc-
tional mode tend to achieve higher grades than students who are non-
matched. In addition, low A-Trait students with cognitive styles
non-matched to the cognitive style of the instructional mode tend
to have less reduction of A-State anxiety levels than matched students.
In this portion of the review of literature the dependent
variable of anxiety has been characterized as (1) an emotional state,
and (2) a learned influence on an individual's behavior. Moreover,
the State-Trait anxiety construct was explained, and the relationship
between anxiety and academic achievement was described as having a

negative correlation.

Self Esteem

Educators are attempting to determine which factors associated
with the instructional process influence achievement. One of the
important factors which investigators consider as an influence on
achievement is self esteem.

In 1967, Coopersmith39 defined self esteem as the attribution
of positive or negative attitudes toward oneself. Among the social
experiences antecedent to the development of positive self esteem,
he included the individual's history of successes, relative to his
own values and aspirations.

Self esteem is seen as a complex chain of beliefs and eval-
uations held by a person with reference to himself. This suggestion

is based on self-consistency theory, which indicates that individuals
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have a tendency to act in ways which defend and/or confirm their
self esteem. In the literature, support for the self-consistency

40 who posits that self

idea is found in the statement of Anastasi
esteem operates as a self-fulfilling prophecy.

In the instructional process, students are confronted with
two behavioral consequences, namely success and failure. As a strat-
egy for identifying with self, a student maintains inner consistency
by selective perceptions of experiences and by the manipulation of
his environment.

For students with a high self esteem level, failure would be
seen as threatening, and would require defensive behavior. Success
for these same students would be seen as an enhancement of self
esteem, and would invite confirmatory responses. In students whose
self esteem levels are low, their expectancies would be reversed,
that is, failure will confirm the expectancies and successful exper-
iences would require defensive responses due to the incongruency with
self esteem.

Self esteem is theorized to be a learned influence on behavior.

41 makes the assumption that an individual's self-regard

Ruth Wylie
is learned through the combining of rewards and punishments for one's
behavior and self-characteristics. Certain things are learned

through success and failure experiences when manipulating the environ-
ment and a student's level of self-regard is of great importance in

predicting his actions.
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Relationship Between Self Esteem
and Academic Achievement

If, indeed, self esteem is a means of predicting behavior,
then perhaps it can be applied to the behavior of academic achieve-
ment. Research efforts have been conducted to determine the relation-
ship between self esteem and achievement and, if a relationship
exists, to what degree.

0h1enkamp42 reports that correlations between self esteem
and academic achievement are generally positive. Simon and Simon43
studied the relationship among self esteem, achievement and intel-
ligence. Their results affirm positively the relationship between
self esteem and standardized academic achievement, and verbal IQ
and self esteem for the total sample. Lang44 concludes that higher
achievers differ from their lower achieving peers in the area of
self esteem.

The Primavera et a].45 studies investigated the relationship
between academic achievement and self esteem with reference to pos-
sible sex differences. The coefficients of correlation between self
esteem and academic measures were significant for the total group of
girls but only one was significant for the boys.

46 noted that academically unsuccessful boys engaged

Katz
in significantly more self-criticism than successful boys, even when
the experiment was so designed that both groups would succeed. He
concludes that such self-criticism could be an effort to reduce
anticipatory anxiety in achieving situations, due to a prior history

of negative reinforcements from parents.
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In a study involving 44 male college students, Go]dberg47

investigated the effects of fear of failure when it is related to
self esteem. The results confirmed the expectation that students
with fear of failure would have an approach-avoidance conflict about
academic pursuits. The fear of failure group had a lower self esteem
and a negative attitude toward college. Co]eman48 suggests that a
sense of personal control or personal efficacy regarding the ability
to influence others and confidence in one's own ability are the most
important correlates of minority students' school achievement.

Academic programs offered to all students have been adjusted
historically to the norm or average.49 The result is that those
viewed as different in potential encounter a program of limited
significance. The intellectually superior student presents chal-
lenging educational problems because of his deviation from the norm.
HoHingworth50 showed that students in this target group typically
performed far below their capacity, found their educational exper-
iences frustrating, and often felt inferior, inadequate and insecure
within their peer group.

High IQ students encounter difficulties in attempting to
manage and direct activities. Since their ideas differ, they lose
the participation of others and find themselves marginal and isolated.
When conditions are changed and the students are given opportunities
to satisfy their desires for knowledge and performance, their own
sense of adequacy and well-being improves.

In general, high IQ students at the secondary level have been

found to be better adjusted than the general population, although
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there are definite relationships between educational opportunities

51 standardized psychological

and adjustment. According to Martinson,
tests used in various studies have shown that these students resemble
college men and women more closely than they do the youth of their
own age.

52

Gallagher™™ found among adolescent boys better attitudes

than among girls, despite the fact that all were intellectually

53 administered the Thematic Apperception Test and

superior. Smith
Interpersonal Adjective Checklist that provided data on self and self-
ideal concepts. No differences were found between the superior
adolescent group and the average group in self-acceptance or accuracy
of self-perception.

Relationship Between Anxiety and
Self Esteem

Most investigators conducting research in the area of anxiety
together with self esteem conclude that there is a negative to zero
correlation between these two emotionalities. The interaction which
exists is revealed in the graphic representation of a linear distri-
bution; in other words, given a high anxiety level, there will be a

Tow self esteem level.

high

Anxiety
Level

Tow

Self Esteem Level
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The findings of Many54 indicate a consistent pattern over
grades four through eight of a negative, low, yet significant rela-
tionship between anxiety and self esteem. Horowitz55 concluded that
the more anxious children tend to have lower self esteem levels.

56 examined the relationship between a measure

Many and Many
of self esteem and each of two measures of general anxiety and test
anxiety. The results showed there were statistically significant
negative correlations between the measures of self esteem and each
of the measures of general anxiety and test anxiety when scores were
analyzed by the total group, grade level, and sex. Sarason57 found
high anxious students more self-deprecatory, self-occupied, and
generally less content with themselves than low anxious students.

In this segment of the review of literature the dependent
variable of self esteem has been characterized as a learned influence
on an individual's behavior. In addition, the relationship between
self esteem and anxiety is reported to be a negative or near negative

correlation. The correlations between self-esteem and academic

achievement generally are reported to be positive.

Cognitive Style

The content and feeling function for both anxiety and self
esteem are associative in nature. However, according to Friedman,
an emotion can be identified only in terms of content. Moreover,
Friedman posits that:

Once a match for identification has been achieved and the

individual becomes aware of the initiating event and the

feelings he associates with it, his feelings are specific
because he is aware of the conditions from which his feelings
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arise. Subsequently, when a match for prediction is
achieved, his feelings about the event become even more
specific because not only is he aware of the conditions
which give rise to his feelings but, in addition, he may
be aware of the specific goa] that will reduce arousal
and satisfy his feelings.d8

These views are important to the present study because the
matching of an individual's cognitive style with the cognitive style
of the instructional mode is a strategy for reproducing the affective
expectation in the manner that an individual derives meaning from
his internal environment. When there is too little predictability
(lack of a match) between the individual and the instructional cog-
nitive style maps, the individual's arousal increases because there
is a pronounced incongruity between an individual's '"neuro-print
and the event." In an instructional setting, the result is that the
lack of predictability confuses the student, there is an over-
abundance of arousal, and mental processes become unstable.

When an individual's mind is unstable, his inability to
relate effectively to the environment functions as a threat. Friedman
suggests that:

When there is too much predictability, he will search for

variety and novelty. When there is too little predictability,
he will search for familiarity. These compensatory reactions
to either too much or too little predictability are directed
toward stabilizing the mental process.>%9
Earlier in the review of literature, support was found for Friedman's
suggestion in McClelland's equilibrium construct.
The lack of a match between the cognitive styles of the

instructional mode and the student, functions as the stimulus which

arouses affective expectations from prior experiences. The premise
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is that emotions are learned and anxiety and self-esteem are repro-
duced by the stimulus similar to those present during the period of
original learning.

The content is processed as incoming sensory stimulation
and is "transformed, reduced, elaborated, recovered and/or used."60
In support, Friedman posits that:

The value an individual places on the selection and con-
firmation of predictions is positively correlated with the
intensity of arousal or emotion that is generated at the time.

The maintenance of predictability is valued above all else
. The importance of predicting a specific event is
determ1ned initially at the time a match for identification
is achieved and the individual becomes aware of the inten-

sity of feeling he associates with the event. The more
intense his feelings are, the more he will value the reduc-
tion of the intensity or arousal. When a match for pre-
diction is achieved, arousal may increase or decrease,
depending uqon whether or not the reduction of arousal is
predicted.6

After evaluating the feelings and content of an instructional
event, a neuro-print is formed by the student and the individual
expresses a preference in making a selection of a master neuro-print
when such matters as the probability of achieving a goal by means of
a given program are under consideration. In this study, the conten-
tion is that an individual's cognitive style is a master neuro-print.

The matching of the cognitive style of the individual student
and the cognitive style of the instructional mode is a relevant neuro-
print. The content of the ideas embodied indicate that the achieve-
ment of the events and the instructional program (process) necessary
for achieving them form an optimal neuro-print which relates to
optimal predictability in a learning situation (event). The indi-

vidual evaluates his feelings associated with neuro-prints as a
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given program directs him toward McClelland's end states, and also
evaluates how he feels when the goal has been achieved.

The identification of an individual's preference in the
manner that he derives meaning from the environment is especially
appropriate in the identification of cognitive style matching as a
master neuro-print. The implication is that when the content of an
idea of a match and the feelings associated with the match are
solidified as the individual's choice for attaining stability, the
result is that the individual seeks a pleasurable experience, and a
preference for academic action which is predictable.

The arousal function is viewed as the agent having the
responsibility of monitoring, ordering, and tracking the internal
events. The source of arousal which flows from both the internal
and external events is defined by the content function. Friedman62
states that the relationship, in a master neuro-print, between
internal and external events is gleaned when an external event is
predicted to reduce the arousal attached to an internal event.
Friedman's statement may be clarified by viewing the (1) cognitive
styles of the student and the instructional mode and (2) cognitive
style matching as positive factors, and using the arithmetic opera-
tion of addition to explain their non-arithmetic relationship. Hence,
the relationship may be displayed as follows:

( + Individual Cognitive Style +
Map-Internal Event)

(+ Instructional Mode Cognitive
Style Map-External Event)

(+ Cognitive Style Matching-
External Event).
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Self esteem and anxiety are two cognitive characteristics
found to be members of each individual's unique bank of behavior
resources. Cognitive style is a description of the total cognitive
characteristics of an individual. The use of educational cognitive
style answers the call for further investigations which involve
specific educational tasks, conditions, and analysis of student and
environmental characteristics.

Cognitive Style Mapping--
A Cartesian Product

A method used for describing a broad pattern of individual
learning behavior using symbolic language is cognitive style mapping.
Hi1l defines cognitive style as:

a cartesian product, G, composed of three sets, S, E and

H, where S denotes the set of elements defining symbolic
or1entat1on, E indicates the set of cultural determinants of
the meaning of symbols, and H designates the set of modalities
of inference.63

The Cartesian product, a non-arithmetic display of elements
contained in two or more sets, is represented by the equation,
G=SvEu H. The product G is defined as the combination of all
possible elements found in S, E and H.

In this study the cognitive style is determined by an anal-
ysis of a cognitive style interest inventory instrument administered
to learners. The analysis describes the individual's set of cogni-
tive characteristics which is referred to as the "cognitive map" of

the learner. The "map" is descriptive of the way in which the

student derives meaning and becomes informed in his environment based
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upon his symbolic orientation, personal experiences, and methods of
reasoning.

In the set S, the student's use of symbols to acquire know-
ledge and meaning is examined. The two types of symbols that are
related to the set S are the theoretical (words and numbers) and the
qualitative symbols which present and then represent the awareness
of an individual to the sense of smell, feelings, commitments and
values.

There are four theoretical symbols which are listed as follows:

1. T(VL)--Theoretical Visual Linguistic--ability to find
meaning from words you see;

2. T(AL)--Theoretical Auditory Linguistic--ability to
acquire meaning through hearing spoken words;

3. T(vQ)--Theoretical Visual Quantitatives--written numerical
symbols, relationships and measurements;

4. T(AQ)--Theoretical Auditory Quantitative--numerical
symbols, relationships and measurements.

Qualitative symbols associated with sensory stimuli are:
1. Q(A)--Qualitative Auditory--hearing;
Q(0)--Qualitative Olfactory--smell;

Q(S)--Qualitative Savory--taste;

S w N

Q(T)--Qualitative Tactile--touch;
Q(V)--Qualitative Visual--sight.

Qualitative programmatic symbols are classified under Q(P)--
Qualitative Prdprioceptive, primarily motor responses and skills.
This takes into consideration such things as left and right-handedness
and eyedness and physical timing. The qualitative symbols associated

with cultural codes are:
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1. Q(CEM)--Qualitative Code Empathetic--sensitivity to the
feelings of others;

2. Q(CES)--Qualitative Code Esthetic--sensitivity to the
beauty of an object or an idea;

3. Q(CET)--Qualitative Code Ethics--commitment to a set of
values (not to imply morality);

4. Q(CH)--Qualitative Code Histrionics--acting or playing a
role;

5. Q(CK)--Qualitative Code Kinesics--body language;

6. Q(KH)--Qualitative Code Kinesthetics--simulate any
acceptable societal form;

7. Q(CP)--Qualitative Code Proxemics--knowledge of social
distance;

8. Q(CS)--Qualitative Code Synnoetics--personal knowledge of
oneself;

9. Q(CT)--Qualitative Code Transactional--salesmanship;
10. Q(CTM)--Qualitative Code Temporal--social timing.

In the second set of the cognitive style map, cultural
influences which determine the meaning which the student will assign
to symbols are examined. There are three cultural determinants of
the meaning of symbols:

1. I--Individuality;

2. A--Associates (peers);

3. F--Family.

The third set of the cognitive map is "Modalities of Infer-
ence." Information associated with this category reveals the reason-
ing pattern(s) which an individual can use in deriving meaning.

The forms of inference are:

1. M--Magnitude--need to use norms or categorical classifi-
cations; to define things in order to understand them;
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2. D--Difference--one-to-one contrasts or comparisons of
selected characteristics;

3. R--Relationship--ability to synthesize, through analysis
of a situation to discover its component parts;

4, L--Appraisal--uses M, D, and R, giving equal weight to
all three;

5. K--Deductive Reasoning.

The three sets collectively comprise the cognitive style of
the student. A maximum of 3,200 different profiles of the elements
are possible for an individual to show in his map at a given level
of educational development. There are 20 levels of educational
development.

A major orientation is noted by the capital letters indicating

a particular characteristic and is accorded a given characteristic if
it occurs in the 50th-99th percentile range. A distribution of that
element at a given developmental level, e.g., T(VL), would indicate

a major orientation in theoretical visual linguistic symbolis

mediation. A minor orientation will indicate that the student

realized a score for a given element in the range of the 26th-49th
percentile of distribution of that element at a given developmental
level, e.g., T'(VL), read "T prime VL," would indicate a minor
orientation in theoretical visual linguistic symbolis mediation.
An element will be included in the sets if it has a major and minor
orientation based on percentile range.

In addition to the major orientation and minor orientation,

there is a third classification referred to as a negligible orienta-

tion which indicates that a student realized a score at the 25th

percentile or below of a distribution of scores for a given element
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at a given developmental level. The symbol for this element is

omitted from the indiviudal's cognitive style map.

Studies in Educational Cognitive
Style

The utilization of cognitive style matching as an influence

within the educational sciences has generated over 60 doctoral
dissertations. This influence can be seen in the work of Dem’ke.64
He investigated one concern in educational cognitive style for the
types of behaviors, or elements, employed by an individual to derive
meaning from an educational task. To determine if a student's educa-
tional cognitive style is related to learning from a simulation

game, Denike conducted an exploratory study with a sample of 24 fifth
grade students. Knowledge gain was measured by identical pre- and
post-tests. Results indicated that those students likely to derive
maximum cognitive knowledge from a simulation game were those who
gather information by listening, prefer peer group interaction, and
tend to reason on the basis of rules. Students who tend to receive
the least benefit from games derive information from both reading

and listening and prefer independent activities.

65 indicates that (1) students with cog-

The study of Terrell
nitive styles matched to the cognitive style of the instructional
mode tend to achieve higher grades than students who are non-matched;
(2) high and low A-Trait students with cognitive styles matched to
the cognitive style of the instructional mode tend to have greater

reduction of A-State anxiety levels than non-matched students; and

(3) it is essential to control for cognitive processes, through
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cognitive style matching or some other equally effective method,
in the study of the effects of anxiety on achievement.

66 investigated the effects of educational cognitive

Berke
style as an aid for teachers of educationally disadvantaged college
students. He found that the mathematics program which employed
cognitive style mapping as a teaching aid was judged more successful
than the program which did not make use of educational cognitive
style.

An investigation by Cotter67 related student cognitive style
with student curricular choice. He found that students who exhibit
a "Major individuality"--I--selected curricula which stress fundamen-
tal disciplines (e.g., liberal arts and science curricula) as
opposed to applied arts and sciences.

68 in a study involving nursing students concluded that

Lange
the matching of students' educational cognitive style to the cogni-
tive style of the instructor resulted in lower failure-withdrawal
rates than nursing students who are non-matched and the matched
students tended to receive higher grades. Wasser69 reported that
elementary teachers tended to give higher grades to students with
cognitive styles than match their own.

In this seament of the review of literature cognitive style
matching has been Characterized as the interaction of characteristics
of (1) the individuals cognitive style and (2) the cognitive of the
instructional mode. Cognitive style mapping was described as a

cartesian product, which identifies the individuals characteristics

and depicts an individual's expectation in the manner that meaning
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is derived from his environment. The strength of the characteristics
was described as an orientation, either major, minor or negligible.
The basis for classification by orientation is percentile range.

In addition, previous studies in educational cognitive style were
described which indicate that cognitive style matching has a positive

influence on learning.

Summary

This chapter as attempted to illustrate the relationships
among anxiety, self esteem, achievement and educational cognitive
style. Trait-treatment interaction is a fruitful research area and
this study can be classified as representing the area. A statement
of educational cognitive style is reported which includes an

explanation of cognitive style mapping.
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CHAPTER III

DESIGN OF THE STUDY

In this study, the "Nonequivalent Control Group" research

1 was employed. The experi-

design suggested by Campbell and Stanley
mental group includes the students with cognitive styles matching

the cognitive style of the instructional mode. The control group
includes the students whose cognitive styles are non-matched to the
cognitive style of the instructional mode. The two groups constitute

naturally assembled collectives.

Sample

This study was conducted during the spring session, 1976,
using two groups of students who met the following criteria:

a. The students were participants in the gifted child
education program sponsored by the Leon County, Florida,
School District;

b. The students completed the data gathering instruments
which included:
1. the Cognitive Style Interest Inventory for Secondary

Students,

2. the A-State Anxiety Inventory for Children, and

3. the Self-Esteem Inventory.

50
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c. The students completed the pre-test and/or post-test
associated with achievement of instructional content.
Fifty three (53) students met the above criteria for inclusion
in the sample for this study. The sampling procedure used is based
upon human judgment and is determined on the basis of what the
researcher considers from his past experiences to be a typical or
representative sampling unit. Hill and Kerber refer to this type of
sampling procedure as "judgment" or "purposive." They also indicate
that:
It may also be based upon the findings of an analysis of
the statistical population relative to physical, psychological,
sociological, or economic characteristics. Sometimes it is
a haphazard selection of accessible population elements .
Frequently, "purposive" selection is considered "segmental"
selection, to the extent that the selection is restricted to
certain segments of the total statistical population.2
The use of this technique is based on the assumption that if
the sample is representative with respect to known population charac-
teristics, it will also be representative with respect to unknown
characteristics. The difficulty which arises when this assumption is
made is that individuals who are providing the data usually include

only those persons Within each category who are most readily available.

Representativeness of the Population

The population of interest in this study consisted of all
sixth, seventh and eighth grade students enrolled in the Leon County
School District's gifted.child education program who completed the
cognitive style mapping instrument. There were 77 students who

completed the task. Four (4) of the participants were eliminated






52

due to errors in completing the instrument and 20 students were not
in attendance when the instructional activities and the A-State
anxiety and self esteem instruments were delivered to the students.

An explanation for the high absentee rate is that toward the
end of the school year children became tired. In this situation
they were asked to participate in a series of activities, e.g.
testing-achievement, research, etc., in the regular classroom and
the gifted program activities. Recognizing the voluntary nature of
participation in the program, the 31 percent absentee rate is
understandable.

The remaining 53 students formed the defined population.
Since there is no reason to believe that students involved at the
time when the investigation was conducted demonstrated abnormal par-
ticipation, all students who met the criteria were included in the

sample. The defined population was considered representative of the

population from which it was drawn.

Instruments

State-Trait Anxiety Inventory for
Children

The State-Trait Anxiety Inventory for Children (STAI-C),
developed by C.D. Spielberger, C.D. Edwards, J. Montuori and R.
Lushene, copyright 1968, is based on the State-Trait conceptualiza-
tion of anxiety originating in the work of Cattell and Scheier.3
The inventory is divided into two parts labeled Form C-1 measuring

state anxiety, which fluctuates over time, and Form C-2 measuring

trait anxiety, which is much less sensitive to short-term
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environmental change input and hence remains relatively constant.
Numerous reliability and validity studies, many of which are sum-

4 have been reported in the literature

marized by Spielberger et al.,
(see Appendix A). The STAI-C is appropriate for use with elementary
school children. Norms are available for large samples of fourth,
fifth and sixth grade children. Validity and reliability data are

presented in Appendix A.

Self Esteem Inventory

The Self Esteem Inventory (SEI) is an adaptation of the self
report scale developed by Coopersmith, copyright 1967. The instru-
ment utilized in this study consists of 25 items selected from the
original instrument. Total scores including the lie scale range
from 0 to 66 points. The higher the score, the higher the self
esteem. This form was administered to one class of fifth graders of
both boys and girls. One hour later the inventory was readministered
to the same fifth grade students with a test-retest reliability of
.88.

Cognitive Style Interest Inventory
for Secondary Students

The Cognitive Style Interest Inventory for Secondary Students
measures the theoretical characteristics, qualitative written char-
acteristics and qualitative non-written characteristics. The charac-
teristics are listed below.

Theoretical Qualitative (Written)
*Verbal Reasoning--TVL +Q(CEM), Q(CES), Q(CET),

Q(CH), Q(CK), Q(CKH),
Q(cp), q(cs), a(cT).
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Theoretical Qualitative (Written)

*Listening--TAL Recording *Cultural Determinants--I, A, F.

*Reading--TVL (Gates) *Modalities of Inference--M, D,
R, L.

*Numerical Listening--TAQ Tape
*Personal Code.

eGrammar--TVL

Qualitative (non-written)

*Qualitative Auditory
*Qualitative Olfactory
The Cognitive Style Inventory is available in the Testing Center at

the Orchard Ridge Campus at Oakland Community College.

Data Collection Procedures

The study was conducted during the months of May and June,
1976. Prior to the collection of data, administrators of the Gifted
Child Education Program of Leon County gave their approval for the
investigation to include students enrolled. The Leon County Research
Advisory Board then followed with their approval of the research
proposal. A list of students was obtained and a schedule of events
prepared. In a series of meetings, the instructors were given
instructions regarding how they and their students would be involved.

After consultation with the instructors and program leaders,
a decision was reached to involve students in a manner that was
viewed as normal program operation. Prior to the start of data
collection, students were informed that they would be involved in
data gathering activities.

The following procedures were utilized in gather data for

the study:
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a. During the week of May 9 through May 15, 1976, the
Cognitive Style Interest Inventory was administered. The criteria
for inclusion were previously cited under the section labeled
“"Sample."

b. During the two weeks which followed, May 16 through May
29, 1976, students in a test-retest instructional setting, were given:

1. A-State Anxiety Inventory for Children (STAI-C),

2. Self Esteem Inventory, and

3. content information tests for achievement.
The students involved in the investigation were transported to the
Leon County Academic Resource Center for one half day per week. All
activities involving the sample used in this study were conducted

at this location (see Appendix B--Criteria for Eligibility).

Assignment of Student Sample to
Groups

In this study, students in the sample were assigned to groups
by determining the degree of match between the cognitive style of the
student and the cognitive style of the instructional mode. To deter-
mine the student's cognitive style, the Cognitive Style Interest
Inventory was administered to the sample. The Oakland Community
College Data Processing Center, then, interpreted the results and
identified the cognitive style map of each student in the sample.

The cognitive style of the instructional mode associated
with the instructional program(s) was determined by a panel of
experts.5 The panel consisted of Dr. Ronald Bass, Instructional

Development Specialist, College of Denistry, University of Florida;
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Dr. William Terrell, Instructional Development Specialist, Virginia
Polytechnic Institute; Mr. William Breese, Coordinator of Media Pro-
duction and Technical Training, Duval County School District in
Florida; Mr. Lester Rosenbloom, Assistant Professor, University of
Florida; and this investigator. The panel viewed the package for
each of the instructional set's and noted in writing the cognitive
style embodied. The notes were tallied, and the characteristic

traits listed. Figures 3.1 through 3.4 indicate the cognitive style
traits included in the mode of understahding required by Instructional
Set's I, II, III and IV, respectively.

The degree of match between the student's cognitive style and
the cognitive style of the instructional mode required by the instruc-
tional set for the purpose of identifying those students matched to
the instructional mode and those students non-matched were calcu]ated.6
Students in the sample with a degree of match at the 69 percentile
and above were assigned to the matched group. Students in the sample
with a degree of match below the 69 percentile were assigned to the

non-matched group.

Hypothetical Description of Degree of
Match

Degree of match can be calculated by taking the arithmetic
cognitive style score of the instructional mode (the referent) and
equate thé arithmetic cognitive style score of the individual. The
measure of the degree of agreement is described in the arithmetic

sentence which follows.
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Mode of Understanding

Number of Panel Members
Listing the Trait

N s — e’

0=XO =T o000 ——

of 5
of 5
of 5
of 5
of 5
of 5
of 5

wPHhoTorOoTorNn

4 of 5

5 of 5

Figure 3.1--Mode of Understanding for Instructional Set I.
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Figure 3.2--Mode of Understanding for Instructional Set II.
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Mode of Understanding
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Figure 3.3--Mode of Understanding for Instructional Set III.
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Figure 3.4--Mode of Understanding for Instructional Set IV.
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Let X, represent the cognitive style score of the
referent, and, also let Y, represent the cognitive
style score of the individual, then, take a measure-
ment to determine if Y is equal to X, or

= Y.

The elements in the referent are given a numerical value of
3 (see Figure 3.5, p. 60). If the elements of the individual's map
are the same as the cognitive style elements of the referent, they
are given a value of 3. However, when the individual's element
differs from the referents, based on whether an element is described
as having a major orientation e.g. T(VL), Q(A), etc., or described
as having a minor orientation e.g. T'(VL), Q'(A) (described as a
prime), the elements of the individual is given a value of 1 (see
Figure 3.6).

The values of the theoretical and qualitative symbols are
placed in binomial combinations as revealed in the addition figures
3.5 and 3.6, page 60. The values of the cultural determinants and
the modalities of inference is determined by assigning elements which
have a major orientation a value of 3. However, the value of the
elements with minor orientation are included in the total as a
binomial combination with elements which have a major orientation.

Using the totals displayed in Figure 3.6, if an individual's
map showed the same cognitive style elements as the referents, this
sameness represents a perfect match, which is explained in the

equation which follows. -

60 . 1
50 ' 1

(o2}
|
+

wjo
w
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Theoretical Cultural Modalities of
Symbols Determinants Inference

+ T(AL)-3  T(VL)-3 F=3; I'=3; A'=3 D=3; M'=3; R'=3
[7,]
< | Q(Vv)-3 3 3 F=3 D=3
£ Q(Ss)-3 6 6 I'+F3+3=6 M+D3+3=6
> |Q'(A)-3 6 6
o | Q(0)-3 6 6 A'+F 3+3 =6 R'+D3+3=6
= | a(T)-3 6 6
-
+ |Subtotal 30 30 15 15
3 |voTAL 60 15 15

Figure 3.5--The Hypothetical Cognitive Style of the Instructional

Mode--The Referent.

Theoretical Cultural Modalities of
Symbols Determinants Inference
+ T'(AL)-1 T(VL)-3 F=3; 1'=3; A'=3 D=3; M'=3
)
81 Q(v)-3 4 6 F=3 D=3
é; Q' (T)-1 2 4 I'+F3+3=6 M+D3+3=¢6
2 1Q'(s)1 2 4
+ 1Q'(A)-3 4 6 A'+ F3+3=6
+
s | Subtotal 12 20 15 9
S
TOTAL 32 15 9

Figure 3.6--The Hypothetical Cognitive Style Map
Mode of Understanding.

of an Individual's
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If the totals displayed in Figure 3.5 and Figure 3.6 are compared,
an imperfect score would result and the degree of match is revealed

in the equation which follows.

Individual Cognitive Style Map _
Referent Cognitive Style  ~ DEGREE OF MATCH

2,15, 9

60 * 15 * 15, .5333 + 1 + .600 _
3 3

2"333 = .7111 or 71st percentile

In this study, the sample total was 53. There were 25 mem-
bers above the 69th percentile, three members at the 69th percentile
and 25 members below the 69th percentile. The 28 member total at
the 69th percentile and above were assigned to the matched group.
The 25 members below the 69th percentile were assigned to the non-

matched group.

Statistical Approach

In this study, two statistical techniques were used to analyze
the data. Firstly, the Analysis of Covariance was used to test H01,
and H,,. This test was a measure of the effect of cognitive

02 03
style matching on A-State and anxiety levels, self esteem levels and

H

achievement levels using an F-test for statistical significant dif-
ference between nonequivalent group means at o = 0.05.
The second test, the Pearson Product Moment Correlation

Coefficient, was used to test H04 and HOS' The linear relationship
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was determined between A-State anxiety and self esteem (1) for the
matched group and (2) for the non-matched group on pre-test and

post-test measure at o = 0.05.

Summary

This chapter describes the sample, representativeness of the
population, instrumentation employed in the study and the data col-
lection procedures. In addition, the method for assignment of
student sample to groups and a hypothetical description of degree
of match was explained. Moreover, the statistical approach was

identified.
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No

Consult with
Form Null Hypothesis 4}“’ Resource
Persons

"Degree of Match"
Between Instruc-
tion and Sample
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(1) State trait anxiety
inventory for children

(2) Self esteem inventory,
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Instruments
Administered
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(3) Achievement instruments Pretest
identified

Conclusions
and
Recommendations

No
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Complete
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|
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Analysis of Data

Figure 3.8.--Trait Treatment Process Interaction.
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2Joseph E. Hi1l and August Kerber, Models, Methods and
Analytical Procedures in Educational Research (Detroit: Wayne
State University Press, 1967), pp. 43-44.

3R.B. Cattell and I.H. Scheier, The Meaning and Measurement
of Neuroticism and Anxiety (New York: Ronald Press, 1961).

4C.D. Speilberger, C. Drew Edwards, R.E. Lushene, Joseph
Montuori and Denna Platzek, STAI-C Manual (Palo Alto, California:
Consulting Psychologists Press, Inc., 1973).

5Joseph E. Hill, "A Suggested Technique for Determining
Degree of Match Between 'Styles' and Between 'Styles and Modes of
Understanding,'" (Bloomfield Hills, Michigan: Oakland Community
College, Manuscript, 1973).

6The degree of match for sub-sémp]es Group 1 and Group 2
are displayed in the tables found on pages 68 thru 73 in Chapter IV.
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CHAPTER IV

ANALYSIS OF DATA AND FINDINGS

This chapter includes a restatement of the five null hypothe-

ses governing this study.

the findings are included.

An analysis of the data and a summary of

Also, an overview of data collected and

related statistical results are presented in tabloid form. In

addition, a discussion of each hypothesis is included.

The operational hypotheses tested in this study were the

following:

Operational Hypothesis 1:

Operational Hypothesis 2:

Operational Hypothesis 3:

With the A-State Anxiety pre-test measure
as the covariate, there is no statistical
significant difference between the mean
on A-State anxiety post test measure (1)
for student's with cognitive styles
matched and (2) for student's with cogni-
tive styles non-matched to the cognitive
style of the instructional mode.

With the self esteem pre-test measure as
the covariate, there is no statistical
significant difference between the mean on
self esteem post test measure (1) for
student's with cognitive styles matched

and (2) for student's with cognitive styles
non-matched to the cognitive style of the
instructional mode.

With the achievement pre-test measure as
the covariate, there is no statistical
significant difference between the mean

on Instructional Sets I and II achievement
post test measure (1) for a sub-sample of
student's with cognitive styles matched
and (2) for a sub-sample of student's with
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cognitive styles non-matched to the
cognitive style of the instructional mode.

Operational Hypothesis 4: There is no statistical significant cor-
relation between the pre-test scores on
A-State anxiety and self esteem (1) for
student's with cognitive styles matched
and (2) for student's with cognitive styles
non-matched to the cognitive style of the
instructional mode.

Operational Hypothesis 5: There is no statistical significant cor-
relation between the post test scores on
A-State anxiety and self esteem (1) for
student's with cognitive styles matched
and (2) for student's with cognitive
styles non-matched to the cognitive style
of the instructional mode.

Findings of the Study

This study was designed to find out whether the matching of
a student's cognitive style with the cognitive style of the instruc-
tional mode had a significant effect on the level of A-State anxiety,
level of self esteem and level of achievement. Within the design,
student's were assigned to one of two groups; namely, matched (here-
inafter group 1) and non-matched (hereinafter group 2). The assign-
ment of students to groups was based on a measure of the degree of
match between the student's cognitive style map, which is determined
by scores received by students on a Cognitive Style Interest Inven-
tory, and the cognitive style of the instructional mode which is
determined by a panel of experts. The cognitive style matching
process is described in Chapter III.

The results of the data collected are presented in Tables
4.1 thru 4.6. In Table 4.1, page 68, the degree of match, pre- and

post A-State anxiety scores and the change in A-State anxiety for
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Table 4.1--Degree of Match, Pre- and Post Test Scores and Change in
Anxiety for Matched Group (Group 1).

Degree of Pre-Test Post Test Change in
Student Match Scores Scores Anxiety
1 100 30 20 -10
2 96 24 20 -4
3 95 29 31 + 2
4 95 33 31 -2
5 95 31 31 0
6 92 29 28 -1
7 86 31 29 -2
8 85 33 27 -6
9 84 35 30 -5
10 83 37 32 -5
11 83 31 26 -5
12 82 28 31 +3
13 82 30 30 0
14 82 29 29 0
15 81 36 29 -7
16 80 30 34 + 4
17 80 34 36 + 2
18 80 41 30 -1
19 79 36 42 +6
20 78 44 39 -5
21 72 31 25 -5
22 72 30 30 0
23 71 27 22 -5
24 71 20 20 0
25 70 34 22 -12
26 69 30 34 + 4
27 69 33 23 -10
28 69 40 39 -1

group 1 are presented. In Table 4.2, page 69, the same data is pre-
sented for group 2. In addition, Tables 4.3, page 70, and 4.4, page
71, lists the degree of match, pre- and post self esteem scores and
change in self esteem for groups 1 and 2, respectively. Similarly,
Tables 4.5, page 72, and 4.6, page 73, presents the degree of match,

pre- and post achievement scores and gain scores for a sub-sample
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Table 4.2--Degree of Match, Pre- and Post Test Scores and Change in
Anxiety for Non-Matched Group (Group 2).

Degree of Pre-Test Post Test Change in
Student Match Scores Scores Anxiety
1 68 29 31 + 2
2 68 22 21 -1
3 68 30 30 0
4 68 31 31 0
5 68 30 30 0
6 68 33 4 +8
7 67 41 30 -1
8 67 41 30 -11
9 66 29 30 + 1
10 66 29 30 + 1
1 65 27 23 -4
12 65 35 34 -1
13 64 29 29 0
14 63 33 27 -6
15 61 21 23 + 2
16 60 23 24 + 1
17 58 29 29 0
18 56 31 30 -1
19 56 31 37 + 6
20 56 30 30 0
21 56 K] 37 + 6
22 56 35 30 -5
23 54 . 31 26 -5
24 53 30 30 0
25 48 30 40 +10

of group 1 and 2 participating in Instructional Set I and II,
respectively.

The analysis of covariance statistical technique was used to
test for HO] for no significant difference between group 1 and group
2 means on a post test A-State anxiety measure with the A-State pre-
test measure used as the covariate.

Null Hypothesis: Hgp: mx] = ux2 with the pre-test measure on A-State
anxiety as a covariate.
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Table 4.3--Degree of Match, Pre- and Post Test Scores and Change in
Self Esteem for Group 1.

Degree of Pre-Test Post Test Change in
Student Match Scores Scores Self Esteem
1 100 49 51 +2
2 96 67 73 +6
3 95 55 55 0
4 95 53 67 +14
5 95 65 67 +2
6 92 65 71 + 6
7 86 65 65 0
8 85 53 53 0
9 84 65 71 +6
10 83 45 43 -2
1 83 45 51 +6
12 82 65 61 -4
13 82 63 61 -2
14 82 41 49 + 8
15 81 67 71 + 4
16 80 57 53 -4
17 80 65 69 +4
18 80 63 63 0
19 79 59 57 -2
20 78 45 45 0
21 72 69 69 0
22 72 73 71 -2
23 71 69 69 0
24 7 57 57 0
25 70 71 71 0
26 69 55 57 + 2
27 69 57 59 +2
28 69 40 30 -10

For this between group test of no significant difference between
means, the means and standard deviations for group 1 and group 2 A-
State anxiety were calculated and are displayed in Table 4.7, page
74. The covariate F, main effect F value, mean square value and the
probability criteria (sign%ficance of F) were calculated and are
presented in Table 4.8, page 74. The F values were determined by

dividing the mean square value by the residual value.
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Table 4.4--Degree of Match, Pre- and Post Test Scores and Change in
Self Esteem for Group 2.

Degree of Pre-Test Post Test Change in
Student Match Scores Scores Self Esteem
1 68 69 67 -2
2 68 67 63 -4
3 68 59 63 + 4
4 68 55 57 + 2
5 68 57 53 -4
6 68 43 45 + 2
7 67 69 71 + 2
8 67 53 63 +10
9 66 41 49 + 8
10 66 41 49 + 8
11 65 59 61 + 2
12 65 57 63 +6
13 64 70 73 + 3
14 63 61 67 + 6
15 61 53 59 + 6
16 60 55 57 + 2
17 58 69 69 0
18 56 75 75 0
19 56 49 43 -6
20 56 61 69 + 8
21 56 73 75 + 2
22 56 63 71 + 8
23 54 55 61 + 6
24 53 67 71 + 4
25 48 57 59 + 2
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Table 4.5--Degree of Match, Pre- and Post Test Scores and Change in
Achievement for Group 1 and Group 2 Involved in
Instructional Set I.

sdent  PPRGTT Toores’ Seores. Achjevement
Group 1
. 100 17 100 +83
2 95 42 83 +41
3 95 25 92 +67
4 95 8 33 +25
5 92 42 100 +58
6 86 17 83 +66
7 84 25 92 +67
8 83 25 g2 +67
9 82 17 100 +83
10 72 0 83 +83
1 69 17 100 +83
Group 2
12 68 17 92 +75
13 67 17 92 +75
14 63 42 100 +58
15 58 58 92 +34
16 56 8 42 +34

17 56 , 33 75 +42
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Table 4.6--Degree of Match, Pre- and Post Test, and Change in
Achievement for Group 1 and For Group 2 Involved in
Instructional Set II.

student PR “CCores  Seores Achievement

Group 1

1 96 ' 50 100 +50

85 40 100 +60

3 82 20 100 +80

4 81 10 80 +70

5 80 40 100 +60

6 72 30 90 +60

7 71 30 80 +50

8 69 0 40 *+40
Group 2

9 68 50 100 +50

10 65 30 90 +60

1 64 50 90 +50

12 56 10 80 +70

13 54 0 100 +100
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Table 4.7--The Means and Standard Deviation Pre- and Post Test
Measure of A-State Anxiety for Groups 1 and 2.

Source of Data N X SD
Group 1
Pre-test 28 32.0 4.98
Post test 28 29.29 5.78
Group 2
Pre-test 25 30.64 4.78
Post test 25 30.12 5.27

With an F value of 15.405, the test for significant difference
between means on post test A-State anxiety measures shows a signifi-
cant difference between group 1 and group 2 on pre-test A-State
anxiety measures. However, when pre-test A-State anxiety is the
covariate, and when the F value is 1.408, there is no significant
difference between the post test means of the two groups. Therefore,

HO'I failed to reject.

Table 4.8--Degrees of Freedom, Mean Square, F Value and Significance
of F for the Analysis of Covariance on A-State Anxiety.

Degrees of Mean Significance
Source of Data Freedom Square F Value of F
Lovariace 1 363.729  15.405 0.001
(Pre-anxiety) . % .
Main Effect
(Gp. 1 - Gp. 2) 1 33.270 1.409 0.239
Residual 23.611

a = 0.05
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The analysis of covariance statistical technique was also
used to test H02 for no significant difference between group 1 and
group 2 means on a post test self esteem measure with the pre-test

measure employed as a covariate.

Null Hypothesis: Hy: wuy] = pyp with the pre-test measure on self
esteem as a covariate.

For this between group test of no significant difference
between post test means, the means and standard deviations for groups

1 and 2 self esteem were calculated and are displayed in Figure 4.1.

Source of Data N X SD
Group 1
Pre-test 28 58.68 9.43
Post test 28 59.97 10.54
Group 2
Pre-test 25 59.44 8.97
Post test 25 62.44 8.77

Figure 4.1--The Means and Standard Deviation Pre- and Post Test
Measure of Self Esteem for Groups 1 and 2.

The Covariate F value, main effect F value and the probability cri-
teria (significance of F) related to H02 were calculated and are
presented in Table 4.9, page 76. With an F value of 205.024, the

test for significant difference between means on post test self esteem
measures shows a significapt difference between group 1 and group 2

on pre-test self esteem measures. However, when pre-test self esteem

is used as the covariate, and when the F value is 2.120, there is no
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Table 4.9--Degrees of Freedom, Mean Square, F Value and Significance
of F for the Analysis of Covariance on Self Esteem.

Degrees of Mean Significance

Source of Data Freedom Square F Value of F
Covariate

(Pre-Self Esteem) 1 3926.013 205.024 0.001
Main Effect

(Gp. 1 - Gp. 2) 1 40.597 2.120 0.148
Residual 19.149

a = 0.05

significant difference between the means of the two groups. There-
fore, H02 failed to reject.

Null Hypothesis: Hgy: u,;1 = uz2 with pre-test measure on achievement
as a covariate (a composite hypothesis).

The analysis of covariance was also used to test H03 for no
significant difference between group 1 and group 2 means, on Instruc-
tional Sets I and II post test achievement measures, with the pre-
test measure used as the covariate. For this within group test,
the covariate F value, main effect F value and the significance of
F related to Instructional Set I were calculated and are presented
in Table 4.10, page 77. When the F value is 2.889, the test for
significant difference between Instructional Set I means at a = 0.05
indicates no significant difference between the groups on pre-test
achievement scores. When the pre-test is used as a covariate, and
when the F value is 1.095,vthere is no significant difference on
post test achievement scores. Therefore, the null hypothesis failed

to reject.
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Table 4.10--Instructional Set I Degrees of Freedom, F Values and
Significance of F for Post Test Achievement for a
Group 1 and Group 2 Sub-Sample Analysis of Covariance.

Degrees of Mean Significance

Source of Data Freedom Square F Value of F
Covariate

(Pre-Achievement) 1 14.059 2.889 0.111
Main Effect

(Gp. 1 - Gp. 2) 1 5.328 1.095 0.313

- Residual 4.867
o = 0.05

For the within group test related to student performance
associated with Instructional Set II, the covariate F value, main
effect F value and the significance of F were calculated and are
presented in Table 4.11, page 78. The results of a test for signifi-
cant difference between means at o = 0.05 indicates no significant
difference between the two groups on pre-test achievement scores.

The F value was 4.693. With the pre-test used as the covariate,

and with the F value of 0.417, there is no significant difference
between post test achievement means. Therefore, the null hypothesis
failed to reject.

Correlation Data on Specific
Variables

As a measure of the relationship between variables, two
statistical correlation tests on H04, one for group 1 and the other

for group 2, were conducted on pre-test measures. Similarly, two
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Table 4.11--Instructional Set II Degrees of Freedom, F Values and
Significance of F for Post Test Achievement for Analysis
of Covariance Group 1 and 2 Sub-Sample.

Degrees of Mean ‘ Significance

Source of Data Freedom Square F Value of F
Covariate 1 10.465  4.693 0.056

(Pre-Achievement) ’ : :
Main Effect

(Gp. 1 - Gp. 2) 1 0.929 0.417 0.533
Residual 2.230

a = 0.05

statistical correlation tests on HOS’ one for group 1 and the other
for group 2, were conducted on post test measures.

A Pearson Product Moment Correlation statistical technique
was used to test for no significant relationship between A-State
anxiety and self esteem pre-test measures for group 1 under H04.
The same statistical technique was also used to test H04 for no
significant relationship between A-State anxiety and self esteem

pre-test measures for group 2.

Null Hypothesis: Hy: pyy = O for (1) matched and (2) non-matched
groups Zsing pre-test scores (a composite
hypothesis).

The results of the correlation as defined in a two tail
statistical test r at a = 0.05 is presented in Table 4.12, page 79.
The correlation of the two variables associated with group 1 was
significant with an r va]ué of -0.3364. The H04 related to group 1

was rejected. The result is that there exists a weak to moderate]

- inverse relationship which is significant at o = 0.05. Revealed
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Table 4.12--Correlation Between Pre- and Post Test Scores for
Groups 1 and 2 on A-State Anxiety and Self Esteem.

Source of Data N r Significance of r
Group 1
a. Pre-test: anxiety and
self esteem 28 -0.3364 0.040
b. Post test: anxiety and
self esteem 28 -0.3647 0.028
Group 2 -
a. Pre-test: anxiety and 25 +0.0674 0.374

self esteem

b. Post test: anxiety and
self esteem 25 -0.1601 0.222

o = 0.05

in the results is that there is some tendency among group 1 that the
higher the pre-self esteem the lower the pre-anxiety.

The correlation between the two variables under H04 associ-
ated with group 2 was not significant with an r value of 0.0674.

The H,, stating that there was no significant relationship between

04
A-State anxiety and self esteem on pre-test measures for group 2
failed to reject. These results indicate there is virtually no
relationship between pre-self esteem and pre- A-State anxiety for
group 2 students and the correlation is not significant at a = 0.05.
The Pearson Product Moment Correlation statistical technique
was also used to test for no significant relationship between A-State
anxiety and self esteem post test measures for group 1 under H05 for

no significant relationship between A-State anxiety and self esteem

measures for group 2.
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Null Hypothesis: Hy: pxy = O for (1) matched and (2) non-matched
groups using post test scores (a composite
hypothesis).

The results of the correlation as defined in a two tail
statistical test r at a = 0.05 is presented in Table 4.12, page 79.
The correlation of the two variables related to group 1 was signifi-
cant with an r value of -0.3647. The results of the test is that
there exists a weak to moderate inverse relationship which is signifi-
cant at the a = 0.05. The results is explained as some tendency
among group 1 students that the higher the post test self esteem the
Tower the post test anxiety when the two variables are correlated.

The correlation between the two variables when considering
group 2 under H05 was not significant at o = 0.05. However, the H05
stating that there was no significant relationship between A-State
anxiety and self esteem on post test measures for group 2 failed to

reject.

Summary

The findings resulting from the analysis of data indicated
that when using the Analysis of Covariance statistical technique,
HO]’ H02 and H03 failed to reject at a = 0.05. Utilizing the Pearson
Product Moment Correlation statistical technique, the analysis of
data did indicate a significance in the relationship between A-State
anxiety and self esteem on group 1 pre-test scores and post test
scores, whereby, H04 and H05 were rejected at o = 0.05. However,
when group 2 pre-test scores and post test scores were considered,
H04 and H05 failed to reject at a = 0.05. Discussion and implications

of these findings are considered in the following chapter.






FOOTNOTES: CHAPTER IV

]John W. Best, Research in Education (Englewood Cl1iffs, New
Jersey: Prentice Hall, Inc., 1970), p. 247.
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CHAPTER V

CONCLUSIONS AND RECOMMENDATIONS

The purpose of this study was to examine (1) the effects of
cognitive style matching of students with instruction on A-State
anxiety levels, self esteem levels, and achievement levels and (2)

the relationship between A-State anxiety and self esteem.

Overview
The subjects were Leqn County School District gifted sixty,
seventh and eighth grade students. The sample was those students who
completed data gathering instruments on specific vafiab]es. The
degree of match was calculated and subjects were assigned to one of
two groups; namely, Group 1 (matched) and Group 2 (non-matched).
Fifty three subjects participated fn the investigation (see Appendix

B--Gifted Program Description and Criteria for Eligibility).

| Conclusions
In this section, the conclusions are listed serially and are
presented in two parts. The first part is devoted to conclusions
which address the results of the Analysis of Covariance statistical
technique employed in this_study. In part two the conclusions are
concerned with the result of data analysis using the Correlation

Coefficient statistical technique.
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Given, then, the analysis of data on the effects of cognitive

matching on A-State anxiety, self esteem and achievement, the con-

clusions in the first part are as follows:

1.

No significant difference was found between the post test
means of the matched and non-matched groups on A-State
anxiety.

No significant difference was found between the post test
means of the matched and non-matched groups on self
esteem.

No significant difference was found between the post test
means of the matched and non-matched groups on Instruc-

tional Set I and II achievement measures.

Given, the analysis of data on the relationship between

A-State anxiety and self esteem the conclusions in the second part

are listed below.

4.

A significant inverse relationship was found for the
matched group between pre- A-State anxiety and pre-self
esteem. No significant relationship was found between the
pre-test measures of the two variables for the non-matched
group.

A significant inverse relationship for the matched group
was found between post A-State anxiety and post self
esteem. No significant relationship was found between
post test measures of the two variables for the non-

matched group.
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Discussion
In this study, no significant difference on post test measures
was found as revealed in conclusions 1 through 3. These conclusions

are presented in the composite display which follows.

A-State Anxiety/Self Esteem/Achievement

Matched Non-matched

There could be several reasons for these results. The first
reason is, that, the technique used to test the statistic (difference
between means) could have contributed to the results. The Analysis
of Covariance statistical technique used pre-test measures as the
covariate. The analysis of data associated with conclusions 1 and 2
showed that the difference between group means on the pre-test
measure were significant at a = .001.

The interpretation of the results is that the sample groups
started at different levels. However, when the covariate is taken
into account and/or when consideration is given to the fact that the
groups started at different levels, no significant difference was
found between means on post test measures. This fact justifies the
rationale for using the Analysis of Covariance technique to test the
statistic. Accounting for the initial differences between means of
the two groups through the use of the Analysis of Covariance tech-
nique is important, because if this activity were not included in
the study the possibility exists that the results could have been
different.

A reason for no significant difference found in the results

which relate to conclusion 3 may be explained in the population
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characteristics from which the sample was drawn. The figted child
population is viewed as a homogeneous group of high achievers (see
Appendix--Criteria for Eligibility). The total sample demonstrated
high levels of achievement when measured against a standard of
excellence' this fact may tend to support the construct that because
the population is a high ability group, a high percentage will demon-
strate high achievement levels. Given, high achievement by this
population, then, a major goal should be to assist these learners to
reach their full potential.

Another reason for no significant difference associated with
the first three conclusions is related to the fact that a sample of
the population was used rather than the total population. In this
study, the "purposive" sampling technique was employed. The use of
this technique is based on the assumption that if the sample is
representative with respect to known population characteristics, it
will also be representative with respect to unknown characteristics.
The difficulty which arises when this assumption is made is that
indivudals who are providing the data usually include only those
persons within each category who are most readily available.

A larger N might have produced different results. Partici-
pation in the educational delivery system which accompanies the
gifted child program is voluntary. This fact justified the use of
the purposive sampling technique and also accounts for the small N
investigated in this study. Student participation in the educational
delivery system is not mandated by the school district, therefore

this intervening variable was uncontrolled.
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The inability of this investigator to control student par-
ticipation resulted in a statistical test between sample group means
and correlations. If the total population would have been investi-
gated, then, the true mean and correlations could have been determined,
and the possibility exists that different results could have been
revealed.

There are a set of reasons which relate to the degree of
match construct employed in this study which may account for the
results. These reasons which will be discussed in order are: (1)
the method employed to calculate the degree of match and (2) the
percentile range of the degree of match recorded for the total sample.

First, there are two alternate combinations for calculating
the degree of match. The first is to match the cognitive style of
the Tearners to the cognitive style of the instructor. The second
is to match the cognitive style of the learner to the cognitive
style of the instructional mode. In this study, the latter combina-
tion was employed, because its relationship to the purpose for the
investigation.

In the first combination an investigator can use percentile
ranges to refine calculations of degree of match. In the second
combination, a panel of experts is employed to interpret the cogni-
tive style of the instructional mode, and percentile ranges related
to cognitive style characteristics are not utilized. It appears,
then, if the size of the panel of experts were increased and the

interpretations were different due to refinement of the referent
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(cognitive style of the instructional mode), then, the calculations
of the degree of match could have been different.

The second reason associated with the degree of match is
that the percentile range for the total sample from 48 percent to
100 percent is a "major" orientation. The subjects with the highest
degree of match (matched group) had a percentile range from 69 percent
to 100 percent. Subjects with the lowest degree of match (non-
matched) group had a percentile range from the 48th percentile to
below the 69th percentile. The findings of no significant difference
between means tends to support Hill's principle that subjects at the
50th to 99th percentiles with educational levels for a set of cogni-
tive style characteristics is a "major" orientation. There was one
subject with a perfect degree of match of 100 percent and one subject
at the 48th percentile. The analysis of data supports the conclusion
that there is no significant difference between subjects with a
degree of match that is a major orientation. An unknown factor
related to the present discussion and related to earlier discussion
on control is that individuals in the population who were not in the
sample could have been those students who had a "minor" or "negligible"
orientation. If this factor was true, the study could have yielded
statistical results which were significantly different.

Another reason for the results in this study is the two hour
time frame of the treatment between the pre-test and the post test.
The time frame for the treatment is viewed as a short time frame.

Its selection for use was due to a consideration governing the con-

duct of this study to minimize the effect of intervening variables
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affecting a change in the emotionalities of anxiety and self esteem
scores. The scores on A-State anxiety, self esteem and achievement,
associated with conclusions 1, 2, and 3, respectively, were pre-post
measures taken in relationship to an instructional session. However,
other intervening variables may have been maximized by suing the short
time frame. A variable which could have affected the results is
interference due to recall of item responses in a test-retest
situation. A longer period between pre-test and post test, e.g. an
academic quarter, semester, might have yielded significantly different
results.

In this study, a weak to moderate significant relationship
was found for the matched group and no significant relationship was
found for the non-matched group for pre-test measures and also for
the post test measures between self esteem and anxiety. These
findings relate to conclusions 4 and 5. The interaction which exists
is revealed in the linear distribution represented below; in other

words, given, a high self esteem level, there is a low anxiety level.

SELF ESTEEM
LEVEL High
(non-matched)

Low (matched)
ANXIETY LEVEL

The findings associated with the matched group revealed that

a significant relationship was found when pre-test and post test
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measures were investigated. The strength of the relationship falls
within the category classified by Best as a "weak to moderate"
inverse relationship.

The pre-test measure associated with the non-matched group
revealed a Tow positive correlation between the two variables.
However, the post test measure showed a calculated r value which
fall within the category classified by Best as a "very weak" inverse
relationship which is not significant.

The statistical significance associated with the matched
group and the lack of significance associated with the non-matched
group tends to support the use of cognitive style matching as an

appropriate instructional strategy.

Implications and Recc dations

The following suggestions for future research are based on
the findings of this study and the insights gained during the
investigation.

1. This study used a sample which yields an estimate of the
statistic to be analyzed. Future studies should Took at the popula-
tion statistic which would yield true values of the statistic.

2. Replication should include a larger N. The increased N
would increase the sample size and group size and would yield more
precise statistical results. A strategy to be employed to increase
the size of N may be to consider students in all grade levels.

3. In this study the relationship between anxiety and self
esteem were measured. Future studies should measure the relationship

between achievement and the two emotionalities measured in this study.
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4. This study used the degree of match between the subject
and the instructional mode. Replication should also consider the
degree of match of the instructor, because percentile ranges relating
to cognitive style characteristics could also be employed.

In conclusion, previous investigations utilizing cognitive
style matching has concentrated on cognitive style as it relates to
achievement. However, achievement is one dimension of concern for
growth in students by educators. Another concern that should receive
"equal treatment" is concern for the emotional health of the learner.
It appears to this investigator that when a student receives content
in the manner that he derives meaning it becomes a form of pleasure.
Further, to consider one dimension and not the other is a consistent
error made throughout the educational enterprise and made at all

levels.
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APPENDIX A

STATE-TRAIT ANXIETY INVENTORY:
RELIABILITY AND VALIDITY
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Reliability
Test-retest reliability (stability) coefficients for the
STAIC are presented in Table 1 for 246 elementary school children
after a six week time interval. Since a valid measure of A-State
should reflect the influence of unique situational factors existing
at the time of testing, low test-retest correlation for the STAIC

A-State scale were anticipated.

Table 1.--Test-Retest Reliability Coefficients for Fourth, Fifth
and Sixth Grade School Children Over a Six-Week Interval.

N A-Trait A-State
Males 132 .65 31
Females 114 v .47

Given the transitory nature of anxiety states, measures of
internal consistency such as the alpha coefficient would seem to
provide a more meaningful index of reliability than test-retest cor-
relations. The alpha reliability of the STAIC A-State scale, computed
by Kuder-Richardson formula 20 as modified by Cronback (1950),2 was
.82 for males and .87 for females.

Further evidence of the internal consistency of the STAIC

scales is provided by item reminder correlations, which are presented

ISpie]berger, op. cit., p. 6, 1973.

2L.J. Cronback, "Coefficient Alpha and the Internal Structure
of Tests," Psychometrika, 1951, 16: 297-335.
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in Table 2. The internal consistency of the STAIC scales is reasonably
good. The test-retest correlations for the STAIC A-State scale are
quite Tow, as would be expected for a measure designed to be sensi-

tive to the influence of situational factors.

Validity

Evidence bearing on the construct validity of the A-State
scale is available for a sample of more than 900 fourth, fifth
and sixth grade students. The mean scores in the NORM and TEST
conditions for each indivudal A-State item are reported in Table 3.
Critical ratios (CR) for the differences between these means, and
point-biserial correlations for scores on each item with the two
experimental conditions are also reported in Table 3.

Table 4 presents correlations between the STAIC A-State and
A-Trait scales with the California Test of Mental Maturity and the
California Achievement Test for groups of 80 to 140 fourth, fifth
and sixth grade elementary school children. Most of the correlations
are negative as might be expected with these measures of aptitude and

achievement.
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Table 2.--Item Remainder Correlation Coefficients for Individual
STAIC A-State and A-Trait Items.

A-STATE A-TRAIT
Item Males Females Males Females
1 4 4 .35 .34
2 .33 .55 .34 .42
3 .45 .44 .35 .37
4 .36 .51 .28 .27
5 .24 «23 .36 .43
6 .35 .33 .44 .44
7k .28 .45 .34 .38
8 .50 .43 .24 .16
9 .42 .55 .40 .46
10 .38 .46 .38 .45
1 .26 552 .37 .36
12 .43 .54 Rl .49
13 <37 .42 .29 .37
14 .50 .61 .42 .44
15 .55 .56 .33 .42
16 .44 2] .20 .31
17 .33 .46 .49 .51
18 .26 .43 .24 .27
19 .39 .53 .35 .40

20 .50 .54 .38 4
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Table 3.--Mean Scores on Individual STAIC A-State Items Under Norm

and Test Conditions.

MALES (N=456)

FEMALES (N=457)

Item Norm Test CR r(pb) Norm Test CR r(pb)
1 1.90 2.51 15.97 .44 1.94 2.64 20.14 .<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>