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ABSTRACT
ANXIETY, PHYSIOLOGICALLY AND PSYCHOLOGICALLY MEASURED, AND

ITS CONSEQUENCES ON MENTAL TEST PERFORMANCE

This study dealt with physiological and psycho-
logical measures of anxiety and their consequences on

mental test performance.

Procedures

High school seniors were administered the follow-
ing psychological measures of anxiety: S-R Inventory of
Anxiousness, Affect Adjective Check List, I. G. Sarason's
Test Anxiety Scale, and Bendig's short form of Taylor's
Manifest Anxiety Scale.

One hundred seniors were assigned at random to
one of five treatment groups, and stratified by sex and
proficiency level. In three of the five groups, each
subject received either anxiety-reducing iﬂstructions.
neutral instructions, or anxiety-producing instructions.

The three treatment groups were administexed the
Academic Ability Test concurrent with the recoxrding of
the following physiologicai measureg: respiration rate,
respiration depth, heart beat rate, galvanic skin
response, systolic blood pressure, diastolic blood

pressure, pulse pressure, oral temperature, face
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temperature, and finger temperature. The other two
groups were controls, one for physiological measures

and the other for test performance.

Analysis of Data

The basic statistical model for the anralysis
of the data was a three-way analysis of variance
(treatments-by-proficiency levels-by-sex).

The dependent variables were the Academic
Ability Test scores and the physiological and psycho-
logical measures of anxiety. Analysis of covariance
using the same factorial design was computed for the
ability test scores with the initial level of anxiety
held constant. Correlational analyses were also per-

formed.

Findings and Conclusions

1. No significant differences between treat-
ment groups ware evidenced for test performance, with
or without the initial anxiety level held constant.
There were significant interactions between sex and
the anxiety stimuli (instructions) for the total and
mathematical scores on the ability test when the initial
level of anxiety (prereadings of physiological measures)
was heid constant. Performance of the girls under

anxiety-producing instructions surpassed that of the




boys under the same instructions.

2. Among physiological measures, respiration
rate alone was significantly different among the treat-
ment groups. This fact suggests that the instruction
did not manipulate differential anxiety in the examinees.

3. There were no significant differences be-
tween the proficiency levels for physiological responses.

4. Face témperature, finger temperature,
systolic blood pressure, and pulse pressure were signi-
ficantly higher for the boys than for the girls.
Respiration rate and oral temperature were significantly
higher for the girls than for the boys. (Higher
measures do not necgssarily indicate greater anxiety)
There were no significant differences between the sexes
for: diastolic blood pressure, GSR, respiration depth,
and heart beat rate.

5. Pulse pressure was significantly related
to: (a) systolic blood pressure, (b) diastolic blood
pressure, (c) respiration rate, and (d) oral tempera-
ture. Other significant correlations were: respiration
depth with heart beat rate, and systolic blcod pres-
sure; diastolic blood pressure with oral temperature;
and face temperature with finger temperature.

6. All psychological measures were positively

and moderately interrelated.




7. The physiological and psychological
measures were essentially uncorrelated.

8. The TAS and the AACL were significantly
related to test performance.

9. Significant correlations were obtained
between scores on the Academic Ability Test and the
following measures: oral temperature, heart beat rate,
pulse pressure, diastolic blood pressure, and respira-
tion rate.

1C. Since differences between treatment groups
on the ability test were not significant, all groups
were pooled to determine a multiple correlation, pre-
dicting Academic Ability Test scores from the optimal
combination of physiological measures. This too failed
to prove significant.

This finding suggests that either (a) anxiety
was not a hindrance to test performance within the
limits of this study, or (b) test anxiety is not
measured by these physiological responses. These
findings are independent of the question as to whether

anxiety was experimentally manipulated or not.

Kenneth D. Hopkins, Alma C. Chambers
University of Southern California
31 August 1966




CHAPTER I
PROBLEM

Fof several decades the construct, "anxiety,"
as a result of the impetus given by Cannon (1929) and
Freud (1936), has received attention by psychologists
in clinical research with abnormal individuals. More
recently, however, anxiety on the basis of theoretical
considerations and empirical evidence has been investi-
gated for normal individuals in an examination environ-
ment. Teachers and psychologists have repeatedly
observed capable individuals whose test performance was
not commensurate with their apparent ability. Since
test scores play a major role in making decisions about
people, these conditions pose a serious problem which

deserves consideration.
Statement of the Problem

The problem in this study was to investigate
the following questions: (a) to what extent does
anxiety influence test performance, and (b) what is

the relationship between various physiological and

1




psychological measures of anxiety?

Background of the Study

To assist in making important decisions about
individuals, psychologists and educators have made
manifoid use of a multiplicity of tests. It is possible
for results of an examination to alter a person's entire
future by causing him to be denied entrance to a chosen
pursuit or by their revealing to him the presence of
unrecognized abilities.

There are many who share the belief that anxiety
affects test performance. Anastasi (1961, p. 51)
pointed cut that, "children who becomz over-anxious in
a test situation af; thereby handicapped in their per-
formance." She concluded that, "test ankiety does
interfere with effective learning and test performance. "
Cowen (1957) believed test anxiety could hide an
examinee's underlying potential. Cronbach (1960, p. 54)
expressed a similar thought: "W@en the subject wishes
to earn the'best score he can, his very desire to do well
may interfere with good performance. When one is tense,
he commits errors that he would readily detect as such
otherwise." According to Thorndike and Hagen (1961,

P. 506), "Performance under examination pressure may

fail to represent the individual's competence under more
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relaxed and normal life conditions." S.B. Sarason and
Mandler (1952) concluded that it is questionable whether
intelligence test scores adequately describe the under-
lying abilities of individuals who have high anxiety
drive in the testing situation.

Since tests play such an important role in
making decisions about individuals, the results of
performance on them should be as free from contaminating
influences as possible. Hopkins (1961, p. 1) writes:
"If tests are to have their maximum validity, elements
which cause discrepancies between obtained and true
scores should be identified and corrective measures
sought."”

If a noncognitive factor, such as anxiety,
causes discrepancies in test performance, it should be
investigated. Much of the research in this general
area has been correlational, not experimental, and has
used paper-and-pencil self-report devices as indices
of anxiety. Only this type of anxiety measure has been
systematically investigaied as a variable concomitant
witlk mental test performance.

Paper-and-pencil self-report devices are
dependent upon the voluntary answers by the examinee.
These responses are based on the individual's self

concept, ideal self concept, and the concept he feels
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others have of him. In addition, the situation is
confounded by the fact that there are some feelings and
attitudes that an individual is willing to admit to
others, some that he is willing to admit to only himself,
and still others that he does not admit even to himself.
The true validity of these scales would be difficult to
determine.

As S.B. Sarason and Mandler (1952) indicated,
two individuals might have the same strong anxiety
tendency but differ in their readiness, conscious or
unconscious, to reveal it. People vary in methods of
defending themselves against experiences of anxiety.

The extent to which individuals differ in their admission

to emotions combined with the fact that they have no
common objective frame of reference from which to
indicate their feelings, limits the validity of anxiety
scales.

Physidlogical measures of anxiety are not
dependent upon the subject's introspective evaluation of
his emotional feelings. Rush (1963, p. 178) observed
that measurement of physiolcgical change is the most
sensitive and objective methcd of studying emotions.
According to Stevens (1951, pp. 473-477), any final
description of emotiof must be in terms of a reacting

mechaniam, confined to the emotional behavior and its
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underlying mechanism. Verbalization is really only an
audible indication of inner feelings; therefore, it
seems desirable to work directly with the responses of
the body, rather than to depend upon the individual's
verbal expression. Jost (1953) found that when the
organism was stimulated before the subject responded,
there were physical changes within him. The body, by
its responses, is able to answer questions concerning
anxiety that the intellect might not be willing to
admit.

Another difficulty in research on anxiety has
resulted from the use of only a single physiological
measure of anxiety, as in the study of Winter and his
associates (Winter, Ferreria, and Ransom, 19€3). Even
when multip'2 measures have been used, as in Smith and
Wenger's (1965) investigation, the concern has been
with the anxiety measures per se, not with the relation-
ship of anxiety and test performance.

According to Ruebush (1963, p. 500), relatively
little is known concerning the biological antecedents
and correlates of anxiety in children. It is evident
that there is need for the present experimental study
of test anxiety using multiple physiological and
psychological measures and resultant performance on an

ability test.
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Operational Definitions

Test Anxiety
Test anxiety, in this study, refers to physio-

logical response on the following measures: respiration
rate, respiration depth, heart beat rate, galvanic skin
response, systolic blood pressure, diastolic blood
pressure, pulse pressure (S-D), oral temperature, face
temperature, and finger temperature; and by the scores
on the following psychological measures given prior to
the examination: Endler, Hunt and Rosenstein's S-R
Inventory of Anxiousness (1962) (S~RI); Zuckerman's
Affect Adjective Check List (1960) (AACL); Irwin G.
Sarason's Test Anxiety Scale (TAS); and Bendig's (1956)
short form of the Taylor Manifest ‘Anxiety Scale (1953)

(MAS) .

Initial Level of Anxiety

The initial level of anxiety was recorded as

the prereadings for the above physiological measures

taken before the anxiety stimuli were presented.

Ability Test

The ability test, used as a dependent variable,
was the Cooperative Academic Ability Test (AAT)-Form

"A" published by the Educational Testing Ser§ice.
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Mathematical, verbal, and total scores were obtained.

Experimental Treatments or
Test Instructions

Test instruction is the critical independent
variable, and refers to the experimental test instruc-
tions designed to elicit differences in anxiety. Three
kinds of test instructions were presented: anxiety-

reducing, neutral, and anxiety-producing instructions.

In this study the terms experimental groups, treatments,

treatment groups, and instruction groups will be used

interchangeably. A copy of the three types of instruc-

tions used is provided in Appendix A.

- Hypotheses

Hypothesis One

Anxiety wil} influence test performance in the

following ways:

A. Anxiety-reducing test instruvctions will
result in highesf levels of performance
on an ability test;-

B. Neutral tést instructions will result in
medium levels of performancé on an ability
test.

C. Anxiety-producing instructions will result

in lowest levels of performance on an
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ability test.

Hypothesis Two

' The dégreé of anxiety elicited by the instruc-
tions will influence test performance in the following .
ways when the initial level of anxiety is held constant:

A. Anxiety-reducing test instructions will
result in the highest level of performance
on an ability test.

B. Neutral test instructions will result in
medium levels of performance on an ability
test.

C. Anxiety-producing instructiecans will result
in lowest levels of performance on an

ability test.

Hypothesig Three

The degree of anxiety elicited by the instruc-
tions will infiuence physiological responses during test
performance in the following ways:

A. Anxiety-reducing test instructions will

result in the lowest physiological responses.

B. Neutral test instructions will result in

medium responses.

C. Anxiety-producing instructions will result

in the highest physiological responses.

ERIC .. e e e 1o et
| :
"

Full Tt Provided by ERIC.




Hypothesis Four

There will be no difference in physiological
responding betwéen hich and low proficiency level

groups.

Hypothesig Five

Boys will have higher physiological measures
than girls fer face temperature, finger temperature,
systolic blood pressure, diastolic blood pressure, and
pulse pressure. Girls will have higher measures ihan
boys for oral temperature, respiration rate, respiration

depth, heart beat rate, and GSR.

Hypothesis Six

There will be significant relationghips within
each treatment group among the following physiological
measures of anxiety: respiration rate, respiration
depth, heart beat rate, GSR, systolic blood pressure,
diastolic blood pressure, pulse pressure, oral tempera-

ture, face temperature, and finger temperature.

Hypothesis Seven

There will be a positive relationship between
the following psychological measures of anxiety: S-R
Inventory of Anxiousness, Affect Adjective Check List,

I. G. Sarason's Test Anxiety Scale, and Bendig's short
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form of Taylor's Manifest Anxiety Scale.

Hypothesis Eight

Within each treatment group the Affect Adjec-
tive Check List, administered prior to the ability
test, will have a positive relationship with the scores
on the same measure obtained immediately following the

anxiety instructions.

Hypothésis Nine

Within each treatment group there will be
significant relationships among physiological and

psychological measures of anxiety.

Hypothesis Ten

Withia each treatment group there will be
significant relationships between psychological measures

of anxiety and scores on the Academic Ability Test.

Hypothesis Eleven
Within each treatment group there will be

significant relationships between physiological measures

of anxiety and performance on the ability test.

Limitations of the Study

1. This study was limited to 100 seniors in

one school; however, since the school closely parallels
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the national parameters for the California Test of
Mental Maturity (CTMM) and the Iowa Test of Educational
Development {ITED)}, it should have meaningful
generalizability.

2. Due to the imposed limitations of the
equipment, an unnatural testing situation was
necessitated. These conditions may limit generaliz-
ability. However, since these conditions were common
to all groups, their influence on the study should be
minimized. 1In addition, the possible influence of this
factor can be assessed due to the inclusion of one
group of examinees on whom physiological measures were
not included.

3. Letters of approval from the parents of
those taking part in the study were required by the
schoocl. This requitement somewhat restricted the
selectivity of the sample, which in turn might lead to
some lack of generalizability of the findings. To the
extent that approval introduced a selective fzctor in

the subjects, the results may not be representative.

Significance of the Study

There are profound differences among the views
of psychologists as to what is meant by the concept of

anxiety. One's theoretical approach to anxiety largely
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determines the method used to measure it. Thus, a
knowledge of the relationship of the results of the
various types of assessment should help to modify and
refine the theoretical concept of anxiety. Getzels
and Jackson (1963, pp. 574-576) point ocut that defini-
tions of the inordimately elusive concept of personality
are often contradictory, and that observations based
on one definition will contradict observations based on
another definition. According to them, the more
common definitions fall into three main categories:
behavioral, social stimulus, and depth. The present
study investigated the behavioral definition of anxiety
by using both the self-report (psychological) and
performance (physiological) types of measures. The use
of multiple measures assists in clarifying the concept
of anxiety by providing a description of how bodily
responses in an anxiety situation relate to the indivi-
dual's reports of the anxiety he experiences. The
investigation also shows how these self-reports of
anxiety, developed around various concepts of anxiety,
relate to one another; and how performance measures of
physiological responses relate to one another. Finally,
the investigation attempts to demonstrate the influence
of anxiety on mental test performance under varying

experimental conditions,
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Preview

The remainder of the investigation will be
organized in the following manner:

Chapter II presents a review of the literature
related to the study under investigation. Various
concepts of anxiety will be examined, and research
pertaining to the instruments used will be considered.

Chapter III provides reports 6f empirical
investigations showing the relationships between test-
ing variables and measures of anxiety.

Chapter IV describes the sample, instruments,
procedures; and the statistical procedures used in
analyzing the data.

Chapter V presents the results of the investiga-
tion in terms of the hypotheses.

Chapter VI summarizes the study, states con-
clusions revealed by the results of the investigation,

and presents recommendations for further study.

e o 1y g, TR T T IR, T T T T e AR Aoy
) 7 . d R

T, n e S




CHAPTER 11
REVI®EW CF THE LITERATURE ON ANXIETY

The purpose of this chapter is to review
briefly the literature concerning various concepts of
anxiety and the literature on the instruments used for

the measurement of anxiety.

Anxiety

Theoriegs of Anxiety

The twentieth century has been called the age

of anxiety. (Dickel & Dixon, 1957). Americans spend

over ten billion dollars a year on liquor and buy
hundreds of tons of tranquilizing drugs (Coleman,

1964, pp. 2, 3), and still anxiety remains as one of
the most perplexing problems of our day. The concept
of anxiety is nebulous. It has been studied by a
great many minds and approached from a variety of
points of view; e.g., the psychoanalytical (Freud,
1936), physiological (Wenger, 1957; Lacey & Lacey,
1962; Martin, 1961), psychological (I.G. Sarason, 1966;
Taylor, 1953), andllearning theory (Mowrer, 1950).

14
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In fact, the definition of anxiety varies widely
among authors, depending upon theoretical framework,
empirical studies, and assumptions (Ruebush, 1963,
p. 461).

Until the time of Freud and other "depth"”
psychologists, the problem of anxiety resided in the
domain of philosophy. According to Freud (1936, pp.

90-99), anxiety is, "a specific state of unpleasure

"+ accompanied by motor discharge along definite pathways. "

According to him, it arises as a response to a situa-

tion of danger, and will be regqularly reproduced
thenceforward when such a situation recurs. He
regarded it as an expression of helplessness and a
reaction to the perception of the absence of the love

object.

According to the Psychiatric Glossary (American

Psychiaéfic Association, 1957, p. 18) anxiety is,
“apprehension, tension or uneasiness which stems from
the anticipation of danger. the scurce of which is
largely unknown or un&ecognized." Freud (1936, pp.
149~150) also saw anxiety as the anticipation of danger,
helplessness, discomfort, or as a reminder, created by

a present situation, of a traumatic condition previously
experienced. He implied that the danger signal may

produce an infinite variety of reactions that are unlike
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the one that occurred in the actual trauma of which the
sigﬁal is premonitory (Mowrer, 1950, p. 20). Pavlov's
findings were similar to those of Freud, but according
to his hypothesis, a danger signal (the conditional
stimulus) elicits essentially the same movement reaction
that was previously produced by actual trauma (the un-
conditioned stimulus) (Pavlov, 1928, pp. 14, 52).

Rank (1929, p. 1l1l) viewed anxiety as resulting
from the birth trauma. Thus, a normal human being re-
guires his entire lifetime to recover from this first
intensive trauma. Freud (1936, pp. 93-97) d4did not agree
with Rank that anxiety develops as a result of the birth
trauma because anxiety is experienced by all organisms,
‘certainly all higher ones, but not all organisms experi-
ence birth. In accordance with Rank's line of thought,
as time, by increasing:age, separates the individual from
the birth event, anxiety would be expected to decrease.
This relationship with time and test anxiety, however,
does not hold true; for test anxiety tends to increase
with years (Cronbach, 1960, p. 54). May (1950, pp. 49-51)
points.oué that Goldstein (1938), considered anxiety to
be, the subjecf;ge experience of the individual in a
catastrophic condition. This catastrophic condition is
that particular danger which threatens the physical or
psychological life of the individual. To one student a

particular examination may not be a traumatic experience,
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whereas tc another, whose life career depends on passing
the examination, it may be a catastrophic experience.
Horney (1939, pp. 194, 201) agreed with Gold-
stein that what is menaced by a danger-provoking anxiety
is something belonging to the essence of the core of
the personality. She stated further that anxiety
emerges because the safety, security, or'an essential
value of the individual is endangered. Horney pointed
cut that in Freud's concept of anxiety in neuroses the_
source of danger is in the "id" and "superego," but to
her, the source is that a safety device of vital impor-

tance is endangered.

Anxiety and Fear

Horney (1939, pp. 194, 195) saw anxiety and
fear as em6£ional responses to danger, but she contended
that anxiety is characterized in contradistinction to
fear by a quality of diffuseness and uncertainty. Even
a concrete danger, an earthquake for instance, has
something of the horror of the unknown. What is
menaced by a dangef-provoking anxiety is something
belonging to the essence or core of the personality,
and the feeling of helplessness toward’the danger.
According to Horney, the same situation may elicit fear

or anxiety. If the person is afraid, but does something
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i;'an attempt to remedy the situation, the feeling
woﬁlé be fear. ﬁut if he is afraid and helpless to
do anything about it, the experienced emotion is
anxiety.

The distinction between fear and_anxiety, as
pointed out by Coleman (1964, pp. 75, 93), is that,
“"fear tends to protect the organism by leading it to
withdraw from dangerous situations," whereas anxiety
is aroused by a threat to the adequacy or worth of the
cself. It is often referred to as “psychic pain,"” and
can be acutely unpleasant. Danger arouses fear, but

L)

threat arouses anxiety.

Martin (1961) proposed that the construct of
anxiety is similar, perhaps identical, to the reaction
of.fear, the neurophysiological basis for which, seem
to involve the functions of the posteriér hypothalamus
and its effects upon the sympathetic nervous system,
including the adrenal medulla, the pituitary-
adrenccortical system, and perhaps the brain stem and
reticular formation.

Marmor (1962) tended to agree with the position
held by Martin that, physiologically, fear and anxiety
are similar or identical. However, he did point out
that the differentiation between anxiety and fear has

been a source. of frequent discussion with no uniform
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agreement about it. He stated further: "in general,
the term fear is used to refer to reactions to known,
tangible and objective dangers, while the term anxiety
is reserved for reactions to unknown, intangible and
subjective ones." He also stated that fear most often
refers to present dangers, whereas anxiety usually
refers to anticipated or future ones. 1In addition,
he said fhat, physiologically, there is no difference
between fear and anxiety. Martin (1961) and Marmor
(1962) both agreed on the point that the physiological
responses of fear and anxiety are similar or identical.

Contrarily, Wolf and Wolff (1943, pp. 110-119)
did not find the physiological responses of fear and
anxiety to be the same in a study of gastric changes
accompanying emotions. With their subiect, named Tom,
who fed himself through a fistula. They found a marked
difference in the reactions to fear and anxiety. In
the case of anxiety there was hypersecretion of the
gastric juice and a bright redness of the mucous
membrane of the stomach because of a superabundance of
blood drawn to the area. 1In fear there was hyposecre-
tion of gaétric juice and a paleness of the mucosa of
the stomach and a paleness of the face.

According to Recgers (1961, p. 346), sympathetic

stimulation of the stomach results in inhibition of
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motility and secretion; but with parasympathetic
stimulation there is increased motility and secretion,

Smith and Wenger (1965) fouril a sympathetic
nervous systeh response for nine male and two female
students prior to their oral doctoral examination.

The investigators did not use gastric secretion as a
variable, but did observe a decreased salivary output.
WSlf and Woiff (1943) found an increased gastric output
to be accompanied by an increased salivary output.

May (1950, pp. 203-204) distinguished between
fear and anxiety by stating that "the reactions of an
orgaﬁism in times of fear and of anxiety may be
radically different, due to the fact that these
reactions occur on different psychological levels of
the personality." According to May, “the capacity of
the organism to react to threats to its existence and
its values is, in its general and original form, anxiety."
As the organism becomes neurologically and psychologi-
cally mature enough to differentiate specific objects
oﬁ danger, the protective reactions also become specific,
The emotion envalued differentiated reactions to specific
daﬁgers is fear. The understanding of fear depends upon
the understanding“of the prior problem of anxiety, May
spoke of anxiety as the general, origiﬁal response to

threat on the basic level of the personality: "1t is a -
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response to a threat to the 'core' or 'essence- of
the personality rather than to a peripheral danger.,"
He infers that anxiety decreases with maturity. This
seems to contradict Cronbach's (1960, p., 54) statement
concerning test anxiety., As a result of a study of
the literature, Cronbach found test anxiety to increase
gradually through the school years. According to
Cronbach's findings then, as an individual advances in
school and in age, he becomes more mature, and the

test anxiety which he experiences increases.

Anxiety as a Constructive Force

Mowzrer (1945)-took the viewpoint that anxiety
performs a constructive and positive role in human
development. He did not believe'it to be the cause
of personal disorganization, but rather an outcome or
expression of such a staﬁe. He pointed out that
Kierkegaard also considered that anxiety can be con-
st}uctive. He stated that not only is anxiety construc-
tive, but also a saving and educative experience
(Mowrer, 1950, p. 545).

According to both Marmor and Mowrer the
practice of regarding all anxiety as an abnormal
experience to be annihilated if possible is a mistake.

Marmor (1962) viewed anxiety as an aspect of normal
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human behavior with a psychological reaction comparable
to its physiological analogue, the sensation of pain.
“Both are signals to the organism that something is
threatening its integrity, and both are essential
alerting mechanisms which enable the organism to make
the proper adaptive responses." Just as an individual
who lacks the capacity to feel pain would be seriously
handicapped, so also would an individual who lacks the
capacity to feel anxiety. On the other hand, if either
tendency becomes excessive, the result can be destruc-

tive.

May (1950, rp. 206-208) wrote of normal anxiety

and neurotic anxiety. He referred to Freud, who took

the position that objective anxiety is inherent in the
child and is an expression of the self-preservation
instinct with an obvious biological utility.

This biological utility was observed by Janis
(1958, pp. 355-412), who noted that his major surgical
'patients who experienced a moderate amount of pre-
operative anxiety were significantly less likely to
have postoperative emotional disturbances than those
who experienced extremely high or extremely low pre-
operative anxiety. Patients who denied any concern,
worry, or anticipatory anxiety; who were constantly

cheerful and optimistic; who slept well and showed
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no observable evidences of tension, were more likely
than the others to display postoperative reactions
of intense resentment and irritability. A moderate
amount of anxiety seemed to help prepare the individ
ual for the coming event.

The Canadian physician Selye (1950) . who
,made an extensive study of stress, likewise held that
stress is not always something to be abolished. 1In

his book, The Stress of Life, he implies that living

a "full life" requires that a person learn to "enjoy"
stress.

In reviewing the previous literature on anxiety,
Ruebush concluded (1963) that, according to psycho- |
analytic theory, the major functions of anxiety in the
normal individual are to signal the presence of psychic
danger and to signal the withdrawal of an inhibitory
response. Different situational stimuli trigger the
danger signal for differert individuals.

Children differ not ¢nly in the number cf
stimuli that elicit the anxiety but also in the number
and strength of unconscious processes, and in the
number, strength, and flexibility of their defenses.

A child who rarely experiences anxiety may have defense
systems which are highly effective in protecting him

from experiencing his unconscious drives. Although
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these defense systems are effective in this limited
sense, they may or may not be effective in the role
they play in the over-all personality functioning of
the child. An inflexible defense system may interfere
with other behavioral processes, whereas a flexible
system, made up of a variety of defenses, may allow
an individual to match the defense with the danger
in a way that will maximize protection from danger
and will minimize interference with other aspects
of intellectual and personality functioning. These
latter defenses may be thought of as being learned

by the organism.

Anxiety: A Learned Concept

Anxiety is a concept that can be learned. The
hypothetical response becomes readily conditioned to
stimuli that do not innately elicit the response.
Martin (1¢6l1) explained that this characteristic
complicates any attempt to define anxiety on the basis
of stimuli that elicit it since there will be wide
interindividuzal differences among the stimuli that
elicit anxiety. According to May (1950, p. 119) Freud
considered the capacity for anxiety to be innate in
the organism and a phylogenetically inherited charac-

teristic.

p——
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A clarification of this conflict in views was
made by May (1950, p. 208), who noted that learning
psychologists tended to consider anxiety as a learned
behavior since each particular fear or focus of anxiety
is closely related to the indiviaual's specific
experience. On the other hand, neurophysiologists,
centering their attention on the given capacities of
the organism, tended to assume that anxiety is not
learned. May attempted to reconcile this conflict by
suggesting that the capacity for anxiety is not learned,
but that it is the quantities and forms of anxiety
experienced by a given individual which are learned.
Most individuals experience anxiety in situations in
which his vital values are threatened. These values,
however, are shaped primarily by learning.

It might be inferred from Cronbach's writing
(1960, p. 54) that anxiety is learned. He stated |
that it increases gradually through the school years.
Mowrer (1950, p. 65) explained that anxiety is a
learned response since a reduction in.the intensity of
anxiety functions as a satisfying state, and thereby

brings about the learning of new stimulus-response

sequences.
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Anxiety as a Drive

Horney (1939) propounded that the concept of
"drive" implies éome compulsion from within the
organism, but that the impulses and desires do not
.become drives except in such cases as they are
motivated by anxiety. She placed anxiety prior to
the instinctive drives and che drives themselves as
a product of anxiety,

May (1950, pp. 138-140) summarized a number
of approaches to anxiety as a drive. He pointed out
that, "Freud conceived of environmental influences
chiefly as a factor in molding instinctual drives . . ."
Freud recognized anxiety as the central proklem of
neuroses, but did not see the all-pervasive role of
anxiety as a dynamic factor driving toward certain
goals., The drive property of anxiety was seen by
Mowrer (1950, pp. 65, 66), a learning theorist who
realized that fear, which he equated with anxiety,
is pre-eminently a drive, a goad to action, and that’ -
the ensuing drive reduction can function as a
"satisfying state of affairs" which provides emphatic
reinforcement of action, and thereby brings about the
learning of new stimulus-response sequences. More -

specifically, he took the position that just as a
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reduction in hunger, thirst, sex drive, fatigque, lack
of oxygen, or the reduction of any other organic need
or discomfort tends to reinforce the behavior that
brought about the reduction, so a reduction in the
discomfort called anxiety is effective in rfixating
behavior that is associated with it.

Coleman (1964, p. 75) pointed out that anxiety
cperates as a powerful driving force toward maintenance
on a psycholcgical level,

Spence (1956, p. 165) also considered anxiety
as a drive, According to him, the general drive level
is a function of two motivational variables, appeti-
tional and aversive, both of which operate as emotional
drives. The experimental variables determining drive
combine in a multiplicative fashion. He assumes that
the needs or drive states contribute singly and in
combination to the organism's general drive level,
This concept of drive is similar to Hull's.

The’essence of the position held by the group
in Iowa is similar to that held by Mandler and Sarason
(1952) in that both groups considered anxiety within
the stimulus-response theory, and as Nicholson (1958)
pointed out, both attributed drive properties to
anxiety. |

Mandler and Sarason (1952) held that anxiety
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can serve as a strong response-produced stimulus with
the functional characteristics of a drive. Primarily,
anxiety drive elicits responses that tend to reduce
the drive. This reduction can be accomplished in
either of two ways. 1In terms of the test situation,
anxiety can be redﬁced by competing responses which
are test-irrelevant and may be manifested as feelings
of inadequacy, helplessness, heightened somatic
reactions, anticipations of punishment, loss of esteem
and attempts to leave the test situation. On the
other hand, it may be reduced by facilitating responses
which are test-relevant and lead to completion of the
test or task. 'The two groups concluded that anxiety
in the testing situation is an important variable in
test performance. They also stated that, "it is
questionable whether intelligence test scores édequately
describe the underlying'abilities of individuals who
have high anxiety drive in the testing situation,
particularly since the relation of the type of the
test to‘the test pgrformance seens to play an impor-
tant determining roie." The present study has
addressed itself to the task of investigating the
influence of anxiety on test performance. A number of
instruments, both psychological and physiological, were

used to measure the concept of anxiety.
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Research on the Instruments Used

Measure of Task Performance

The examination used to measure performance
under various instruction stimuli was the Cooperative
Academic Ability Test form "A" published by the
Educational Testing Service. This test was designed
for use with college-bound students. It yields a

verbal, a mathematical, and a total score.

Reliability

The Educational Testing Service (1964) provides
information concerning the reliability and validity of
form "A" of the Academic Ability Test. Internal
consistencies of the test, as computed for grade twelve
by the Kuder-Richardson Formula 20 were .88 for the
verbal score, .92 for the mathematical score, and .94

for the total score (total score 100 items).'

Validity

‘The Educational Testing Service provides data
to show the "Correlations between parts of the Academic
Ability‘Test and the Scholastic Aptitude Test were
found to be .83 for the verbal score and'.9§ for the
mathematical score." (Educational Testing Service,

1964, p. 11).
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Measure of Proficiency

The measure of proficiency was the subject's
scores on the Iowa Test of Educational Development,
published ky Science.Researqh Associates (1962).
Although this test is accepted as a high school-level
achievement test, it was developed to measure broad
intellectual skills, understanding, and ability to
apply learned material, rather than recall.of specific
facts. Buros (1959) indicated that numerous studies
have found the Iowa Test of Educational Development to
predict college freshman grades to the esxtent of .50

to .60. ,
. /'"

Psychological Measures of Anxiety

Four psychological paper-and-pencil tests of
anxiety were used. These were stapled together under
the title "Student Survey" and designated as Parts I,
II, III, and IV. (A copy of this "Student Survey" is

provided in Appendix A.)

Part I: S~R Inventory of Anxiousness (S-R I)

Part I of the Student Survey was the S-R
Inventory of Anxiousness by Norman S. Endler of York
University, Toronto; J, McHunt of the University of

Illinois; and Alvin J. Rosenstein of the Psychological
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Corporation, New York City; (Endler, Hunt, and
Rosenstein, 1962). The inventory employed fourteen
stimuli quantified on a five-step scale ranging from

none to very much. The scale was designed to measure

responses associated with many experiences by using the
same stimuli for each experience, One of the experiences
is the examination situation. The test is introcduced by
the experience the experimenter wishes to investigate.

Following is an example of the questions posed.
"You are Taking an Important Examination"
l. Heart beats faster 1 2 3 4 5

Not at all mmuch faster

Two changes in wording were made on the advice
of the principal of the high school, who believed that
some of the students wor.ld not understand the meaning
of certain words, Since the test was not meant to measure
vocabulary proficiency, and since any expression of
response would be invalid without comprehension of the
nature of the task, the changes seemed justified. 1In
No. 4, "Feel exhilarated and thrilled, " was modified to
read, "Feel excited and thrilled," and in No. 10,
"Become immobilized," was changed to, "Become unable to
move, " |

Studies by Endler, Hunt, and Rosenstein with
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the S~R I established the following figures on the test's

reiiability and validity:

Reliability. From Cronbaph's Coefficient Alpha,

the reliability was .87'witﬁ the S-R I for a final exami-

nation in an important course.

validity. The correlation between the total score

of the S-R I for test anxiety plus the téﬁ other experi-
ences investigated was .46 ﬁ%th the Taylor Manifest
Anxiety Scale, .66 with the Mandler and Sarason Test
Anxiety Quot%gnt, and -.06 with the Palmar-Sweat Index
{PSI) (p;st stress.) As can be obsérved, there was little

discernible relationship between the S~-R I paper-and-

pencil test and the PSI (Kuno, 1934, 1956).

Part II: Affect Adjective Check List (AACL)

Part II of the Student Survey was the Affect
Adjective Check List developed by Marvin Zuckerman (1960).
The scale is composed of a list of 61 adjectives with
affgctive connotaticns collected from Gouéh's and Nowlis'
lists and from a thesaurus. The scale is designed to be
checked either the way the individual feels at present
(the "today" scale) or the way the individual usually
feels under the indicated c¢ircumstances (the "general"
scale). Only 21 of the adjectives are actually scored.
Eleven anxiety-plus words, such as afraid, are scored 1

if marked true and ten anxiety-minus words, such as calm,

are scored 1 if marked false.
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Reliability. The "today" scale of the AACL

has an estimated reliability of .85 by the Kuder-
Richardson Formula 20, and .31 for retest, It seems
plguéib}e tﬁgt the responses at a given_time were
qﬁite stable, but that interpretation of the retest
results do not confirm consistent feélings from one
time to another. The "general" scale, used to indicate
. one's general feelings, yielded a reliability of .72

by the Kuder-Richardson Formula 20, and .68 with retest

(Zuckerman,- 1960)..

~Validity. The val;dity coefficient was ,28
betw=en fhe‘;ean of.three examination days for tﬁe AACL
and the MAS. This correlation was not statistically
significant. However, for the first examination day
the correlation was .40 which was signifidant,at the
.05 1¢ve1 (Zuckerman, 1960). ' The difference between
the average of five pre-examination AACI scores for
each subject and the examination day AACL scores
provided a t of 1.76 which was significant at the .05
level using a one-taileé test (Zuckerman & Biase, 1962).
Winter, Ferreira, and Ransom (1963) found the correla-
tion between Taylor's Manifest Anxiety Scale and the
AACL to be + .44, p .05, with a one-tailed test but
only an insignificant correlation of + .03 between AACL

and the PSI which utilized ferric chloride solution
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and filter paper impregnated with five per cent tanic

acid. As can be seen, there was a lack of congruence

between the paper-and-penci? test and the physiblogi-_

cal. measure of anxiety. -

Part III: Test Anxiety Scale (TAS)

Part III was the fest Anxiety Scale developed
by Irwin G. Sarason (1959) of £he University of
Washington. The rationale supporting the development
_of the Test Anxiety Scale (TAS) was based on the
obsef;ation that indiviéuals are not anxious’evéry
mimite of the day, and often one can specify the
conditions which will lead to an increase in anxiety.
Sarason's theory was that a scale designed to measure
the anxiety experienced in a testing situation is

more reiated to achievement than a scale designed to

measure general or manifest anxiety (Sarason, I. G.

1957, 1960). The questionnaire is composed of sixteen

true or false statements describing responses related
to examinations. For instance:
l. While taking an important examination, I
perspire a great deal.
- 2. I freeze up on things like intelligence

tests and final exams.
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Validity

Walter, Denzler,.and Sarason (1964) obtained
corfela;ions of .43 and .34 between test anxiety and
général anxiety for'béys and girls in gféée ten,  and .
.57 and .37 for high school senior boys and girls.
However, the tenth grgders were from a higher socio-
economic status than were the seniors. . |

I.G. Sarason (1961) found similar correlations

between his Test Anxiety Scale and Taylor's Manifest

-~ Anxiety Scale. These correlations were .46 for college

.men and .53 for college women.

Part IV: Taylor's Manifest Anxiety Scale’ {MAS)

Part IV is Bendig's (1956) short form of
Taylor's Manifest Anxiety Scale (Tayloxr, 1953). -
Originally, five clinical psychologists selected items
from the Minnesota Multiphasic Peréonality Inventory
that possessed face validity'fbr measuring manifest
anxiety. The resulting sixty-five items were then
reduced to fifty on the basis of internal consistency.
Bendig further reducéd the scale to twenty items (1956).
This scale imposed such true or false statements as:

l. I believe I am no more nervous than most

others. )

2. I work under a great deal of tersion.
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Bendig (1956) shortened the long form of
Taylor's Manifest Anxiety Scale on the basis of the

results of two studies on the validity of the fifty

| individual items of the scale. One study by Hoyt and

Magéon'(1954) had eight clinical psychologists rate
289 college students, whom they had counseled, for
manifest anxiety, and selected eighty-eight from the
extreme top and eighty-six from the extreme bottoﬁ of
the rating continuum. The two groups were further
dichotomized to provide ééplicated samples. For both
groups, sixteen items discriminatec between the high
and low ankiety subjects at the .05 level. Seventeen
items discriminated in one pair but not the other pair
of the sample, and seventeen were not significantly
related to clinical ratings of anxiety.

The other study reported by Bendig was
conducted by Buss (1955). He had four clinicians
rate sixty-four psychiatric subjects on the Manifest
Anxiety Scale, and compared the responses of the twenty-
two higﬁ-anxious and the twenty low-anxious subjects.
Fourteen items on the scale discriminated between the
high and low anxiety ;ubjects'at'the .05 level; whereas,

thirty-six items did not discriminate between the two

groups., Perhaps the reason for only moderate clinical

validity was the rationale used for the construction
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of the scale. The items that clinically defired anxiety
were eliminated from the Taylor Manifest Anxiety Scale.

From the data reported bv Hoyt and Magocn (1954) and

Buss (1955), Bendig (1951 selected twenty items to

constitute the short foim of the Taylor Manifest Anxity

. Scale.

Bendig (1956) reported the reliabilities for

the short form to be .75 for the males, .74 for the

females, and .75 for the total group. Neither the

differences between the means or variances were

statistically significant for any of these groups.
Differences between the sexes for the\two groups were

alsc nonsignificant.,

Validity
I. G. Sarason (1961) found the Taylor Manifest

Anxiety Scale to correlate with his Test Anxiety Scale
i

.46 for college men and .53 for college women. The

Taylor Scale correlates .44 with fhe AACL (Winter et al.,

1963), and .66 with the S-R Inventory of Anxiousness
using the total score with the test anxiety plus ten
other experiences (Endler et al., 1962). There was

no significant correlation wiéh the Palmar-~Sweat Index

(PSI) (Endler, et al., 1962 & Winter et al,, 1963),
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Concluding Remarks

Paper-and-pencil measures of anxiety ares;

1. easily. administered,

2; can beipresented to an entire groﬁp or to

an-indivi@ual,

3. are objecfive, and are therefore easily

scbred. |
In spite of these iﬁportént assets of the scales,
there are some serious reservations concerning their
validity. .

Aiken, Jr. (1962) pointed.out that one prob}em
with-anxiety scalés is.the numerous definitions of
anxiety offered. According to Getzels and Jackson's
(1963, pp. 574-576) theory, measurements developed
arcund one definition may be contradictory to measure-
-ments developed around a different definition. The
measures in the present study were chosen because of
their rationale for the development and the method of
construction. Another problem with anxiety scales is
the possibility of conscioﬁé or unconscious faking,

S. B. Sarason and Mandler (1952) realized the
weaknesses in using anxiety questionnaires to asseiis
anxiety, pointing out that twe individuals might hawe
the same deyree of anxiety but differ in their readiness,

conscious or unconscious, to reveal it.
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" 1.G. Sarason (1960) considered convenience to

be probabiy the major reason for the wide use of

: péperfandfpencil indices of anxiety and that, “while

convenience is a desirable. characteristic, research is
needed to investigate less convenient but perhaps more

useful indices." 1In summing up his position, he stated,

"Perhaps the most parsimonicus statement that one can

make concerning what is measured by existing scales‘of
anxiety is that they measure the extent to which an
individual is willing to admit to experiencing anxiety
in certaip_situations.ﬁ Perhaps physiological measures

are the less convenient but more useful indices.

Physiological Measures of Anxiety

Physiological measures of anxiety, unlike
psychological meésures already discussed, are not
dependent on the process of externalized introspection.
According to Jost (1953) the physical changes due to
anxiety in a human being take place before any verbal
response. However, though physiological measures are
relatively objective and free from faking (conscious or
unconscious), it cannot be said that a physiological
response to a given anxiety stimulus is an absolute
measure of anxiety. Clearly, there are several

factors besides anxiety which manifest themselves in
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tﬁe form of physical responses. Among these factors

are: environmental temperature, muscular exercise,

~ digestion, fever, éeneral level of @xcitemgnt, sleep,
time of day, and.aéasons (ﬁest & Tay;or, 1961, PP- 274~
276, 302, 884, 1270; Mac Bryde, 1944, p. 1367; & Wenger,
1943). | _' |

Luria (1932, PP- 46;76), was among the first
to study physiological responseg in connection with
test-taking anxiety. He "applied the method of
associated motor reactions; b§ giving the subject
_speecﬁ stimuli, and recording the speech responses
éoﬁnected with simultaneoué motor pressures." The
reactions to thirty word-stimuli were taken for each
subject by means of a dynamoscope. Of the thirty
words, eigﬁé were considered as critical (pertaining
directly to the tesﬁing situation), nine were doubtful,
and thirteen were indifferent.

One study (Luria, 1932, pp. 46-76) was concerned
with the "cleansing" or "purgation" that was required
at the university. Each student was called in before
a special commissicn that reviewed the student's academic
recofa, his social-political inclinations, his academic
activity, and then made its decision. An unfavorable
judgment meant the student was expelled from the

utniversity and, as a result, all his work and future
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plans came to naught. Luria considered this experience
more traumatic than a regular school examination.

Thirty etudents, nlneteer women and.elevev men, were

" taken dlrectlv from the line awaiting the stressful

event and tested. Part of the group were also tested

-again after the examination. Zuria found -that the

average reactive time depended upon the character of

the etimulus used. Approximately tﬁirty per cent more
time was required to respond to the critical stimuli
than_was required in the case of the indifferent
stimuli. The presentation of the stlmull directly
connected with the traumatlc event usually produced

an obstruction of the associative processes and a marked
disturbance of the motor reactions. He was led to

believe that the affective influence of the situation

'~ was more closely connected with the situation of

expecting the trauma than with the.trauma itself,
Another study he pursued was concerned with
an ordinary school examination. The results of the
ordinary examination were similar to those of the
"cleansing."” Even though the examination was less
traumatic, the psychological structure of both were
analogous. The average reaction time for the "cleans-
ing" was 2.29, whereas for the examination, it was 2.2.

Normally the time does not exceed 1.5-1.7. He also
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found, "a great disturbance of the accompanying motor
reactions corresponding to the marked delay of the
associative process.”" The movements indicated that
the delays were not connected with the simple lowering
of the energetic tones of behavior as would occur in
fatigue -or in drowsiness, but they were the result of
a diffuse excitation, which broke the normal associa-
tive process.

Not all students showed the same responses.
Approximately thirty ﬁer cent of the subjectsiéresented
a picture of intense réactive lability whereas twenty-
five per cent showed reactive stability. Luria's first
supposition was that some feared the examination while
others, feeling secure and well prepared, did not, and
thuz were stable. Controlled experiments did not show
this to be true. The s&mptoms obtained in both cases
were almost identical in the well-prepared as well as
in the incompetent students. He felt that the degree
of fitness apparently did not play a role with the
affective reactions. The problem he uncovered in the
1920's is a problem still being investigated today.

He divided his students into two groups: one,
those who became quite excited before an examination
and showed neurotic symptoms, and the other, those who

did not become excited before an examination and did
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not show neurotic symptoms. His belief was that a

large proportion of students who become excited before

an examination were high in neurotic tendency and a

yu

large proportion of those 10 did not become excited

were low in neurotic tendency.

Brown (1938b) tested this theory by correlating
scores on a questionnaire (Brown, 1938a) designed to
measure test anxiety, with those on Willoughby's Clark
Revision of the Thurston Personality Schedule. He
found a moderate relationship between neurotic tendency
and emotional reactions in students before examinations,
but he considered the correlation to be far too low
to wairant regarding examination neurosis as merely

a special case of general neurotic tendency. He

pointed out a few reasons why he thought one student
more than another might become excited before examina-
tions: (a) grades may be stressed more in his home,
(b) he may need high grades to get into the professional
school he wishes to enter, (c) or his élder brothers
may be better students than he.

He also correlated the scores on the question-
‘naire with changes in physiological measures (Brown &
Van Gelder, 1538) and found no correlation between them.
Despite the lack of relationship between the two types

of measures, he did not ccnsider that this invalidated
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either the questionnaire or the physiological measures.
He pointed out that the questionnaire was concerned
with examinations in general, whereas the physiological
measures were taken before a specific examination.
Landis, Gullette, akd Jacobsen (1925) also failed to
find any marked correlation between guestionnaire and
physiological measures of emotion.

‘In order to determine the relationship between
scores on the questionnaire and achievement, Brown and
Van Gelder used partial correlation with intelligence
held constant. The obtained correlation was -.19 +
.05. He considered the correlation to be low but
highly suggestive of lower examination grades in
general for those who become ‘excited before an examina-
tion. This is in direct contrast to Cannon’s (1915,

P. 311) emergency theory. Brown points up the fact
that, according to Cannon, students who are emotionally
excited before an examination should perform better
than those who are calm before an examination, other
things being equal.

Lacey, Bateman, and VanLehn (1953) recorded
multiple physiological measures on eighty-five male
-college students under four conditions of stress in an
investigation of response specificity. Though this

particular investigation did not involve an actual
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examination, two of the four stress stimuli imposed on
the subjects (mental arithmetic and letter association)
did require mental activity closely akin to that
required by the usual achievement or aptitude-measuring
examination., Palmar conductance, heart beat rate, and
heart beat rate variability were measured while the
subject underwent hyperventilatio:: the cold pressor
test, and the previously mentioned mental activities.
The study supported the principle of relative response
specificity to the extent that, for given autonomic
functions, there existed quantitative variation among
individuals in the degree to which a response pattern
was stereotyped.

In 1961 Wenger, Clemens, Coleman, Cullen, and
Engel, using autonomic variables,retested autonomic
response specificity on male college students. Among
the physiological measures used were: electrical skin
resistance, heart beat rate, respiration rate, finger
and face temperatures, and systolic and diastolic
blood pressure., These measures were taken while the
subjects underwent hyperventilation, the cold pressor
test, letter association tasks, and mental arithmetic
tasks. This study supported the coriclusion arrived
at in the previously mentioned investigation conducted

by Lacey and his colleagues.

-
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Ax (1953) and Schachter (1957) have shown that
the sympathetic nervous system is extensively involved
during anxiety. According to Brown and Van Gelder
(1938) , it is "common knowledge" that examinations
"increase the excitement .of students,” and that the
degree of increase varies directly with the severity
and importance of the examination. If, then, examina-
tions do increase anxiety, the responses of the
sympathetic nervous system during test performance
should serve to indicate levels oi anxiety.

In the present investigation, five physiologi-
cal measures were recorded. A brief review of the

literature for each mcsasure follows.

Respiration

In 1929, Cannon (p. 211) found that animals
experiencing pain and emotional excitement show deep
and rapid respiration. Seven years later, Freud
(1936, p. 91) considered the respiratory organs,
along with the heart, to be the most common and the
most definite physiological indicators of anxiety.

Though neither Cannon nor Freud assessed
anxiety induced by an examination-taking situation,
Brown and Van Gelder (1938) found similar results in

studies of anxiety produced by examinations of varying
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degrees of difficulty. They found a statistically
significant increase in the subjects' respiratory rates
before taking the difficult examinations.:

Clemens (1957} investigated the responses of
the autonomic nervous system under the influence of
epinephrine injections. If, during anxiety, there is
an increased flow of epinephrine, it seemed probable
that,.with other factors held constant, the responses
during anxiety would be in the same directicn as those
under the influence of injected epinephrine. Clemens
discovered that the subjects' responses to the injection
w2S an initial decrease in respiration rate followed
by an increase in respiration rate during later time
intervals.

Rogers (1961, p. 346), whose findings agree
with those of Clemen claimed that sympathetic
stimulation dilates the bronchi. Fulton (1955,
pp. 238, 239) held that when the organism is cailled
upon to cope with a sudden emergency, the sympathetic
nervous system causes a secretion of great quantities
of epinephrine. If this greater quantity of epinephrine
results in a dilation of the bronchi, surely respira-
tion, or at least the amount of oxygen intake would be

influenced.
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Heart BReat 2ate

Wenger et al. (1961) observed a slightly
higher heart beat rate (66 beats per minute) when
subjects performed mental arithmetic tasks than when
making lette: associations (64 beats per minute).
Iewinsohn (1956) found his subjects"heart beat rates
increased from a mean base level of 88.10 beats per
minute to a mean stress level of 93.5 beats per minute
while taking a modified form of the Digit Symbol test
under failure stress conditions.

Increased heart beat rate was also observed by
Brown and Van Gelder (1938) in subjects just before
taking a senior comprehensive examination in psychology
at the University of Chicago (a mean increzse of 22.77
beats per minute above normal). After the examination,
the subjects’ mean heart beat rate showed only a 5.43
beats per minute increase above normal. The same
measures were taken on a group of second year medical
students prior to taking a relatively less important
quarterly pharmacology examination. 1In this case the
mean pulse rate rose to only 8.13 beats per minute
above normal.

Chambers (1962) recorded the pulse rates of
a group of medical students taking a sectional examina-

tion in pharmacology. The mean increase of 6.4 beats
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pPer minute was similar to that of 8.13 found by Brown
and Van Gelder in a similar situation.

Smith and wénger (1965) recorded heart beat
rates for eleven doctoral students just before a
preliminary oral Ph.D. examination. Their findings
confirmed those of Brown and Van Gelder (1938) and
Chambers (1962). They recorded a mean heart period
of 116.65 mmin/10N (85.7 heart beats per minute) for
the examination group in contrast to a mean heart period
of 145.90 mmin/10N (68.5 heart beats) for the control
group.

Harleston, smith, and Arey (1965) investigated
anxiety measured by heart beat rate. They found no
significant difference between low, medium, and high
anxious individuals while solving anagrams.

Galvanic Skin Response GSR) and
Other Epidermal Measures

One of the most popular measures of autonomic
activity associated with affective and emotional states
as evaluated by Stevens (1951, pp. 474, 475) is the
galvanic skin response (“SR) . He states that, “the
GSR, perhaps more than any other indicator of bodily
change (with the possible exceptions of blood pressure
and heart beat rate), is a sensitive index of cortical

and higher-level mental functions.*
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According to Stevens and others the nervs supply
of the sweat glands is exclusively sympathetic, but the
neurohumoral agent at the effector is acetylcholine
rather than the usual adrenergic substance. The
resistance of the skin involved in the GSR is believed
tofbe due to a polarization-capacity effect that varies
as a result of the sweat gland activity.

Silverman and Powell (1944, p. 300) explained
that, "Emotional, intellectual and sensory stimuli
will cause a type of sweating involving palms, soles
and axillae." They state further that, "normaliy
emotional sweating is commonly seen in states of
anticipation and has sometimes been referred to as
anticipatory sweating. A student before an examina-
tion . . . will show sweating, particularly of the
palms.*

Darrow (1936) considered palmar galvanic skin
reflex and blood pressure to be preparatory and facilita-
tive reactions and ones that are especially valuable as
indicators at the more moderate levels of "adaptive
mobilization."” 1In sleep, he pointed out, the resistance
tends to be high and the conductance (the reciprocal
of skin resistance) low. Stevens (1951) also explains
that ". . . the resistance level frequently increases

steadily as a subject relaxes, and rises to still

£
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higher levels during sleep.* He considers this to be
a disadvantage of the resistance measures, for, if two
responses of the same magnitude are superimposed on
different resistance levels, they wil; not be recorded
as equal. For this reason some type of resistance
change should be employed.

Test anxiety and skin conductance were investi-
gated by Kissell and Littig (1962) in an introductory
psychology class at the University of Buffalo. They
measured palmar skin conductance while the subject
worked on a modified form of Feather's perceptual
reasoning task. High test anxiety was more associated
with high skin conductance (reciprocal of resistance)
under conditions of failure than were low test anxiety
scores (p ¢ .0l1).

Clemens (1957) gave subcutaneous injections of
USP epinephrine (0.3 cc in 1/1000 saline) to 45 male
subjects and observed an increase in skin conductance.

In a study conducted by Smith and Wegner (1965)
palmar skin conductance was recorded for doctoral stu-
dents just prior to their preliminary oral examinations.
The mean palmar conductance just prior to the oral
examination was higher, but not significantly higher,
than were the readings for the comparison test.

Berry and Martin (1957) attempted to determine
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a relationship béfween GSR, the kind of instructions
presented to the students, and Sarason's test anxiety
scale. The subjects were presented with one of three
types of instructions: . apprehension arousal, neutral,
or reassurance followed by én identical treatment in
a conditioning situation. The findings supported the
hypothesis that instructions affected the extent of
GSR conditioning. There was a significant difference
in the reactions of the sexes caused by instruction
interaction. For the males, reassuring instructions
resulted in lessened conditionability whereas the

opposite was true for the females. The Sarason test

anxiety scale was not significantly related to GSR

conditioning. The following investigation used GSR
and test anxiety and found a relationship.

Winter, Ferreira, and Ransom (1963) investi-
gated the relationship between the Palmar-Sweat Index
(PSI) and the Affect Adjective Check List (AACL) under
six experimental conditions, two of which were class-
room examinations. Two weeks after the last experi-
mental session, the Taylor's Manifest Anxiety Scale
(MAS) was administered. The combined AACL scores for
all six conditions related significantly with their
scores on the MAS (r = .44 p £ .05). The PSI was

not significaitly related to either the AACL or the
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MAS. This low correlation of a physiological measure

with pencil and paper-test of anxiety is a usual finding.

Blood Pressure

Darrow (1936) considered blood pressure, along
with the GSR, to be probably the best indicator of the
facilitative, preparatory, or emergency functions that
_are mediated predominantly by the sympathetic nervous
system.

According to Best and Taylor (1961, pp. 274~
275) , excitemrent, fear, worry, and the like affect
markedly the arterial blocod pressure, especially the
systolic. They report that the systolic blood pressure
for boys about age 17 reaches 120 mm. Hg. The systolic
blood pressure for girls of the same age is approximately
4 or 5 mm. lower. The average diastolic blood pressure
of an adult young male at mental and physical rest
and in a sitting position is 80, and the average pulsg
pressure is 40. However, the normal range of blood
pressures may be from 90 to 120 mm. for systolic and
from 60 to 80 nm. for diastolic blood pressure (Best
and Taylor, 1961, p. 2f4).

A sex difference in blood pressure responding
was observed by Milliken (1964, pp. 309-311). He

investigated blood pressure change as it relateéd to .

©
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increased problem difficulfy in mathematical and verbal
areas. The malie subjects who had high test scores on
both the mathematical and vérbal sections had the
smallest increase in blood pressure. The female sub-
jects who scored high on both seétioﬁs had the greatest
increase in blood pressure. Milliken found that both
sexes increased in anxiety under stress to the extent
that they exhibited a mathematical deficit. However,
the males who scored high on the mathematical section
but lov on the verbal section reacted with greater
physiological changes during the mathematical testing
than during the verbal testing. The femazle subjects
of this group were only slightly more anxious, as
measured by blood pressure, during the mathematical
test ing than during the verbal sections.

Rather than studying blood pressure change

with difficult and easy sections of an examination

as Milliken did, Brown and Van Gelder (1938, pp. 1-9)
studied blood pressure changes as related to difficult
and easy examinations. The change in the mean systolic
blood pressure before a final comprehensive examination
was 15.11 as compared to 3.60 before a quarterly exami-
nation. The diastolic blood pressure change was in

the same direction as the systolic, but the change was

less. Before the comprehensive, the diastolic change
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was 4.00 compared with -0.50 before the quarterly
examination.

Milliken and Spilka (1962) also found higher
blood pressure during performance on a difficult mental ) 4
task than during performance'on an easy task.

A comparison was made by Smith and Wenger
(1965) of the blood pressure readings recorded on
students before taking an oral doctoral examination.
The mean systolic blood pressure before the examination
was 126.05 compared with 116.23 for the comparison
reading. The mean diastolic pressure was 80.09 for
the examination reading and 76.14 for the comparison
reading. The differences for the two readings were
significant at the .01 level for both the systolic and
the diastolic blood pressures.

Wenger et al. (1961) observed bloocd pressure

for thirty-six male university students. He found a
higher systolic blood pressure and pulse pressure when
the subject was performing letter association tasks
than when performing tasks requiring mental arithmetic.
The reverse was true of diast61ic blood pressure. The’
systolic blood pressure was 133 for letter association
and 111 for mental arithmetic. The pulse pressure was
70 for the letter association and 32 for mental

arithmetic. The diastolic blood pressure was 63 for
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letter association and 72 for mental arithmetic.

From the studies just cited it would appear
that the systolic blood pressure would be more likely
to rise during mental stress than diastolic blood

pressure.

Temperature

Stevens (195i, p. 477} suggested skin tempera-
ture as an indicator of emotion. Wynn, in 19219, re-
ported a study that tends to confirm Steven;' position.
Wynn (1919) discovgred an elevation of temperature in
draftees at the time of their physical examination.

The average temperature of the 324 men observed was
99.3° F. 'In a second study in which he recorded the
temperatures of nursing applicants taking a fegistration
examination, Wynn found a .60° F. elevation in tempera-
ture before the examination for two-thirds of the group,
and a .5° F. depression in temperature for three-fifths
of the group after the test.

Lucio and Wenger (1961, pp. 35-61) recorded
twelve measures on student tgachers and found finger
temperature to show a significant positive relationship
with teaching performance.

An investigation by Wenger,. Clemens, Colemen,

Cullen, and Engel (1961) resulted in higher face

a

.
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temperatures than finggr temperatures and both were
higher for letter association tasks than for mental
arithmetic. Their readings for finger temperature
were 29.7 and 31.2 for mental arithmetic and letter A 1
association fespectively, while the face temperatures
were 32.2 and 32.6 respectively. As can be noted these
diffexrences are only slight.
Ax (1953) recorded physiological measures
during fear and anxiety for 43 subjects. He found in-
creases in face temperatures to be greater duriné fear
than during anger, and decreases in finger temperéture -
to be less during fear than during anger. Schachter
(1957) showed the drop in face temperature during anger
to be less in hypertensives than in normotensives. ' T
Since the emotional experience of an examination ]

may be anxiety, fear, or even anger, or, indeed, a

combination of any two or all three of these, the above
studies indicate that a subject's face and finger
temperatures would depend not only upon the degree of
emotion experienced but also upcen the type of emotion
experienced to the greatest degree.

In a study conducted by Chambers (1962) medical
students were found to experience a mean oral tempera-
ture increase of 1.26° F. while taking a pharmacology

examination. This increase was measured as the
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difference between the mean examination readings and
the mean control readings taken approximately the same
time of day during a weé¢k when the subjects were not
taking examinations.

Cleméns (1957) found an increase in forehead : : ‘
temperature, and decreases in finger and hand tempera-
tures of subjects just previously injected sub-
cutaneously with USP epinephrine (0.3 cc in 1/1000
saline) .

-Stevens (1951, p. 477) says, emotional stress
is reported to produce a fall in skin temperature.
"Conflict is associated with vasoconstriction and a
fall in temperature, whereas uninhibited action and
emotional security are said to result'in vasodilata-
tion and a rising skin temperature."

Best and Taylor (1961, p. 884) present some

interesting figures on body temperature. The oral

temperature for a large sampling of normal subjects
ranged from 96.6° F. to 100.0° F. with a mean reading
of 98.4° F. 1Intraindividual and interindividual
variations in temperature occur according to the time
of day. A person's temperature may be two or three
degrees Fahrenheit higher in the late afternoon or
evening, when body temperature is customarily at its

maximum, than during the hours between three and five
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in the morning when it is usually at its minimum.

Cannon :1932, p. 177) gives slightly different
figures for this 24 hour temperature variation cycle.
He reported a variation span of 1.8° F., setting the
maximum about 4:00 P.M. and the minimum about
4:00 A.M. Because of this fluctuation of body tempera-
ture, it is important that research plans take into
account the time of day the subjects' temperatures are

. recorded.

Summar Y

Theories of Anxiety

Anxiety has been studied by Freud, Rank, Horney,
May, Movwrer, James, Goldstein, and many others. It has
been approached from many points of view: e.g., the
analytical, physiological, psychological, philosophical,
to mention a few.

Anxiety is one of the most perplexing problems
of our day. 1Its consequences touch individuals in
every walk of life. There are almost as many theories
of anxiety as there are individuals who have studied it.
One view, held by many, is that it is the anticipation
of danger (Freud, 1936, pp. 149-150).

In general, the term fear refers to reactions

to known, tangible and objective dangers, while the
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term anxiety refers to reactions to unknown, intangible

and subjective ones {Marmor, 1962). According to
Horney (1939, pp. 194, 195), the same situation may
elicit fear or anxiety. If the person is afraid, but
does something about the situation, the feeling is
called fear. But if he is afraid and helpless to do
anything about it, the experienced emotion is called
anxiety.

Although anxiety may have a destructive power,
it can also have a constructive force (Mowrer, 1950,
P. 545; Marmor, 1962; May, 1950, pp. 206-208; Janis,
1958, pp. 395-412) . Anxiety has been considered by
many to be a learned concept (Martin, 1961; May, 1950,
p. 208; Mowrer, 1950, p. 65) with a drive property
(May, 1950, pp. 138-140; Mowrer, 1950, pp. 65, 66;
Coleman, 1964, p. 75; Spence, 1956, p. 165; Mandler
and Sarason, 1952).

As evidenced by the diverse and contradictory
theories and ramifications of leading psychologists,
anxiety and its consequences are far from being under-

stood.

Measure of Task Performance

The Cooperative Academic Ability Test form "A"

published by the Educational Testing Service was used

IR
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as the measure of performance. The Kuder-Richardson
Formula 20 reliabilities were .88 for the verbal, P
.92 for the mathematical, and .94 for the total score
(the total 100 items) for the twelfth grade. Correla-
tions between the Academic Ability Test and the
Scholastic Aptitude Test were found to be .83 for the

verbal score, and .86 for the mathematical score.

Measure of Proficiency

The measure for proficiency was the ITED
published by the Science Research Associates (1962).
It was designed to measure broad intellectual skills,
understanding, and ability to apply learned materials,
rather than recall specific facts. Validity coefficients

with college grades range between .50 ai:d .60.

Psychological Measure of Anxiety

Four psychological measures of anxiety were

used.

S-R Inventory of Anxiousness (S~RI). The S-RI,

developed by Endler, Hunt, and Rosenstein (1962),
employs fourteen responses quantified on a five-step

scale ranging from none to very much. The scale is

designed to measure responses associated with many

experiences, one of which is the examinatinn situation.
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The Coefficient Alpha reliability was .87 when
a final examination was used as the stimulus.
The S-RI correlates .46 with the Taylor Manifest
Anxiety Scale, .66 with the Mandler and Sarason Test
Anxiety Quotient (TAQ), and -.06 with the Palmer-Sweat

- Index (PSI).
Affect Adjective Check List (AACL). The AACL,

developed by Zuckerman (1960), is a list of 61
adjectives with affective connotations to be checked
either the way the individual feels at present (the
"today" scale) ér the way the individual usually feels
under the indicated circumstances (the "general" scale).

The reliability for the "today" scale was .85 by
the Kuder-Richardson Formula 20 and .30 for retest
reliability.

The AACL correlated .49 (p < .05) with the MAS
for the first examination day and .28 (nonsignificant)
for a-mean of three examination days.

Test Anxiety Scale (TAS). The TAS, developed

by I. G. Sarason (1958) was designed to measure the
anxiety associated with test-taking experiences. It
is composed of sixteen true or false statements.

The TAS correlated .45 (p ¢ .05) with the MAS
for male college students and .53 (p { .0l1l) for female

college students.
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Taylor's Manifest Anxiety Scale (MAS) . The
MAS was developed by Janet Taylor (Spence) (1953) and
shortened by Bendig (1956) . It was designed to measure
the general anxiety experienced.

The reliability for'tﬁé‘short form was .75
by the Kuder-Richardson Formula 21.

The MAS correlated .46 (p { .05) with the
S-RI, .40 (p ¢ .05) with the AACL, .45 (p ¢ .95) for
males and .53 (p ( .0l1l) for females with the TAas.

Physiological Measures of Anxiety

Ten physiological measures of anxiety were

used.

Respiration. According to Cannon (1929,
p. 211), animals experiencing pain and emotional excite-
ment show deep and rapid respiration. Increased
respiration rate before an examination was observed by

|
[
Brown and Van Gelder (1938). Clemens (1957) found in- )
jected epinephrine to produce an initial decrease in
. respiration rate followed by an increase in respiration

rate during later time intervals.

Heart Beat Rate. An increase in heart beat

rate associated with mental activity was observed by

Wenger et al. (1961), Lewinsohn (1956), Brown and Van

Gelder :(1938) , Chambers (1962) , and Smith and Wenger
(1965) .

AITTTV A7 L IR 2 p sy £ Lo, AR T AR R T TR TP AT %ZWWL/“TT’ﬂWmW“V‘




ERIC

Full Tt Provided by ERIC.

r
Wﬂ'mﬂ - i 2

64

Galvanic Skin Response and Other Epidermal

Measures. Stevens (1951, pp. 474, 475) considers GSR

to be one of the most popular measures of autonomic
activity asscociated with affective and emotional states.
High test énkiety scores were more related to
skin conductance (the reciprocal of resistance) under
conditions of failure than were low test anxiety
scores (Xissel & Littig, 1962)..
smith and Weager (1965) found the mean palmar
skin.conductaﬁce for 11 doctoral students to be
higher just prior to an oral Ph.D. examination, but
not significantly higher, than the readings a month
before or a month after the examination.
Winter et al. investigated the PSI for 19
undergraduate students and found no significant relation-
ship between the PSI and the MAS or the AACL.

Blopd Pressure. Darrow (1936) considered

blood pressure, along with the GSR to be probably the
best indicator of facilitative, preparatory, or
emergency functions that are mediated predominantly

by the sympathetic nervous system. Excitement, fear,
worry, and the like affect markedly the arterial blood
pressure, especially the systolic (Best and Taylor,
1961, pp. 274-275). They report the average adult male

to have a systolic blood pressure of 9 to 120 mm. Hg
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and diastolic blood pressure to be 60 to 80 mm. Hg.
The average young adult female's blood pressure is
approximately 4 or 5 mm. lower than that of the males.
The average pulse pressure is 40.

Browﬁ and Van Gelder (1938, pp. 1-9) found a
greater change in blood pressure prior to an important
examination than prior to a less important examination.
A higher blood pressure was also evidenced during
pexformance on a difficult mental task than during
performance on an easy task (Milliken & Spilka, 1962).
The systolic and diastolic blood pressures were
significantly higher before a Ph.D. oral examination
than they were for the comparison readings.

Wenger et al. (1961) found higher systolic
blood pressure and higher pulse pressure when subjects
were performing letter association tasks than when
performing mental arithmetic. The reverse was true
for diastolic blood pressure. The direction of
systolic blood pressure seems to be better predicted
than that of the diastolic blood pressure or pulse
pressure.

Temperature. Stevens (1951, p. 477) suggests

skin temperature as an indicator of emotion. Wenger
et al. (1961) found the face temperature to be higher

than the finger temperature for letter association

©
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tasks and for mental arithmnetic tasks.

élemens (1257) found an increasé in forehead
temperature, and a decrease in finger and hand tempera-
ture for subjects who had just pféviously been injected
subcutaneously with U.S.P. epinephrine. (0.3 cc in
1/1000 saline). Wynn (1919} and Chambers (1962)
observed a higher oral temperature associated with an
examination.

Stevens (1951, p. 477) reported emotional stess

to produce a fall in skin temperature.
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CHAPTER III

ANXIETY AND ITS RELATIONSHIP TO

OTHER VARIABLES

The plan of the present chapter was to present
a brief review of the literature concerning the re-

lationship of anxiety to performance.

Anxiety and Performance on an Ability Test

An important aspect of the study of anxiety was
to determine its relationship to performance on an
ability test. Manifest anxiety scales and the test
anxiety scales have both been-ipvestigated. During the
last few years the literature has been prolific with
"~ studies concerned with paper-and-pencil measures of
anxiety and their relation to intellectual performance.

Calvin, McGuigan, Tyrrell, and Soyars (1956)
investigated the relationship between the Taylor
Manifest Anxiety Scale (MAS) and scores on the higher
form of the Otis intelligence test. With a group of
54 female undergraduate students, they found no

significant relationship between the MAS and the
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otis (r = -.02). i

Dana (1957) also found a nonsignificant correla-
tion ketween the MAS and the Wechsler-Bellevue Form I
intelligence test. This finding was true when 100
normals and 100 neurotics, similar in intelligence and
education, were tested.

Faber and' Spence (1955, p. 10), who have made an
extensive study of anxiety, state that they have "been
unable, over a period of years, to find'ény relation
between the A-scale scores of college students and con-
ventional measures of intellectual ability, such as

entrance-examination scores and grade-point averages."”

These studies made use of the Taylor MAS.

Erickson (1963, p. 43), és a result of a review
of the literature, found the mean score of the
childrens' manifest anxiety scale (CMAS) to vary for
different geographical locations. His means ranged
from a low of 12.87 to a high of 23.29. If there are
differences this large with the CMAS perhaps similar
differences prevail with the manifest anxiety scale.
This factor should be considered in making comparisons
between studies in various geographical areas.

I. G. Sarason (1960) points out that for
college stﬁdents, it appears, that tests of the American

Council on Education (ACE) type are unrelated or only
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slightly related to, measures of general anxiety such
as the MAS.

I. G. Sarason (1957} was surprised to find the
most reliable studies in the literature to show anxiety
to have no demonstrable relationship to academic per-
formance. The scales that had been used were those
designed to measure anxiety in general. It seemed to
him that these scales ignored-an important observation.
People are not anxious all the time, and often, one can
specify the conditions that will lead to increased
anxiety. Therefore, he felt, a measure designed to
assess the anxiety under the specific conditions that
aroused the anxiety would be more meaningful. 1In his
investigation he computed the correlation of the
Scholastic Aptitude Test (SAT) scores with test
anxiety and with general anxiety. In addition he
determined the relationship between the Mathematical
Aptitude Test (MAT) scores and the two anxiety scales
just mentioned. The test anxiety was shown to be
significantly related to performance on both tgsts
with the correlation of -.14 (p £ .05) for the SAT
and -.20 (p < .01) for the MAT. The more anxious the
subject, the lower his performance tended to be; and
the less anxious, the higher was his performance.

General anxiety was not significantly related to
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performance on either test.

In another study, Sarason (1961) found signifi-
cant and negative correlations between test anxiety and
six college entrance scores in a study with college
students. However, general anxiety did not relate
significantly with any of the six entrance scores.
Sarason interpreted the results as supporting the
hypothesis that an anxiety scale designed to measure
anxiety in a specific situation, like a test situation,
is more predictive of the anxiety elicited in that
situation than a scale developed to measure general
anxiety.

In a study with four grade levels, S. B. Sarason,
et al. (1960, pp. 125-135) showed the Test Anxiety
Scale for Children (TASC) to be more related to intelli-
gence test scores than the General Anxiefy Scale for
Children (GASC).

I. G. Sarason (1959) found a negative correla-
tion between test anxiety and the 1948 ACE I. scores.
However, this relationship was only significant for the
women (-.36 p { .0l). The correlation for the men,
even though in the same direction, did not reach
significance.

A positive correlation of +.21 (p { .05) was

found between scores on the Henmon-Nelson Test of
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Mental Ability (college level) and scores on the anxiety
questiofnnaire in a study by S. B. Sarason and Mandler
(1952) .

Grooms and Endler (1960) attempted to do a
partial replication of S. B. Sarasons and Mandler's
(1952) study. They trichotomized a group of 91 male
college students at the Pennsylvania State University
as to high, medium, or low test-anxious groups according
to their scores on the Mandler and Sarason Test Anxiety

Questionnaire. The results were a significant negative

correlation between test anxiety and the aptitude scores
as compared with the positive correlation (r = +21,

p £.05).
S. B. Sarason, Davidson, Lighthall, Waite,

»

and Ruebush (1960, pp. 136-147) also found a significant
positive correlation between the TASC and Primary Mental
Abilities (PMA). The results showed an overall correla-
tion of .24 (p { .001), with test anxiety being more
closely related to the test-like tasks (word grouping
test of reasoning, number) than to the non-test-like
tasks (perception, spatial). )
Silverstein (1961) reanalyzed the data by
S. B. Sarason, et al. (1960, pp. 136-147) in order to

determine how factors of test-likeness, reading require-

ment, and cultural familiarity of the PMA relate to test
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anxiety. He showed that in combination, the three
factors were highly related to the effects of anxiety,
while in isolation only the test-likeness and cultural
familiarity factors related to the effects of test
anxiety. Reading requirement appeared to be related
only through its relation to cultural familiarity.

The results of the investigation suggest‘that the
influence of anxiety differs depending upon the

characteristics of the task of the test.

Anxiety and Achievement

According to Ruebush (1963, p. 498, 499), many
studies have found a negative relationship between
anxiety and achievement test scores. However, there
are some investigators who have reported either a
positive relationship or none at all.

In an investigation of the grade point averages
(GPA) of 305 students at Yale University, I. G. Sarason
(1957) found a significant negative correlation between
test anxiety and GPA for the first two years. The GPA'S
for the same group in their junior and senior years did
not correlate significantly with the subject's anxiety
scores.

At the same time, the subject's general anxiety

(GAS) showed a positive relationship with GPA, significant'
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at the .01 level for the first two years and at the .05
level for the fourth year. The correlation for the
thifd year was not statisticaily significant.

Suinn (1965) failed to replicate the significant
negative correlation between test anxiety and grades
that was found by I. G. Sarason (1957). Suinn's sub-
jects were 55 students at a highly”selective privat;
college in Washington State and 70 students in a Cali-
fornia state college. All students in both samples
were freshman psychology students. Suinn attempted to
explain a possible cause for the failure to replicate
by pointing out that his subjects were freshman and a
gréat majority of Sarason's subjects at the time of
taking the questionnaire were sophomores and juniors.
Perhaps, he suggested, test anxiety has a more detri-
mental influence'upoﬁ-acgdemic performance for some
grade levels than for otheis. Even Sarason's study
bears this fact out. When the‘scores on the anxiety
scale were correlated with GPA's of the students in
their junior and seniocr years, Sarason's correlations
failed to reach significance also. I. G. Sarason
(1957) found a positive correlation between general .
anxiety (GA) and GAP. Suinn did replicate these find-
ings of a positive correlation for his first sample,

private college students, but not for his second sample,
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gstate college students.

Experimental studies With Psxchological
Measures of Anxiety

Sstudies involving paper-and-pencil tests of
anxiety are numerous in the literature. cniy a sampling
of studies will be mentioned. The measures discussed
will not be restricted to the instruments used in this
investigation, because valuable information has been
reported involving other measures as well.

Investigators have sought an interpretation of
the correlation between anxiety and intelligence.
sarason and Palola (1960) hypothesize that the perform-
ance of low and high-anxious subjects varies according

-to type of instruction and task difficulty. They
manipulated simultaneously the variables of anxiety,
difficulty of task, and instructions (motivational and
neutral) . The tasks used in this study were a digit-
symbol test and an arithmetic test. The analysis of
variance showed significant triple interactions involving
the three variables in every case. 1In general, high
difficulty of task and highly motivating instructions
combined to lower the performance of high-anxious
subjects. The low-anxious group performed better than

' the high-anxious group with the difficult task and high
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anxiety instructions. The high-anxious subjects per-
formed better than the low-anxious subjects with the
difficult task and neutral instruction and also on the
easy task with both high anxiety and neutral instruc-
tions. However, the difference between the means for
the easy form did not reach significance. As can be -
seen from these results, the high-anxious subjects
performed better than the low-anxious subjects under
every éondition except the difficult task and high
anxious instructions. The fact that they performed
better with the low-anxiety instructions on difficult
material would probably indicate that their performance
was not dependent upon extrinsic motivation. .On the
other hand, the low-anxious subjects only performed
well when external stimulation was applied.

For many individuals an IQ test is an anxiety-
producing stimulus. The test situation, involving both
anxiety and difficult material, would probably result
in impaired performance of the high anxious individuals.
Since test anxiety is usually more negatively correlated
with IQ scores than with achievement or course grades,
these individuals would probably show performance superior
to that anticipated by their IQ scores. Consequently,
they would be labeled by psychologists and educators as

over achievers when in reality their true potential might
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be above many‘of their higher scoring peers. Accord-
ingly. individuals of this type may be disqualified for
gif%ed classes or scholarships.

Allison (1964) manipulated five experimental
conditions to determine the effect of anxiety on
intelligence test performance for sixth grade boys and
girls. The results revealed no significant difference
in performance for anxiety levels, experimental condi-
" tions, sex or any of the interactions. Allison con-
cludaed that the high and low stress conditions gave no
evidence of affecting group intelligence test perform-
ance of elementary school children.

At the Uni;ersity of Colorado, Smith (1964),
investigated the results of induced stress in ccllege
students just prior to taking a regular course examina-
tion. Irrespective of sex differences, the high anxious
subjects under the stress conditions performed signifi-
cantly poorer on the academic examination than their
low anxious classmates.

Paul and Eriksen (1964) also investigated the
effects of test anxiety on "real-life" examingtions
with college students under anxious and non-anxious
conditions. The results showed significant negative

correlations between the TAQ and SCAT scores as well as'
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between the TAQ and scores on the regular course exami-
nation. However, there was no significant correlation
between the TAQ and performance on the parallel form
administered under anxiety-reducing conditions. For
the sample as a whole, there was no significant re-
lationship between the TAQ and the differential
pe: rformance on. the anxious and non-anxious examination.

Mandler and S. B. Sarason (1952) attempted to
investigate the role of drive states in a testing
situation by using success, failure, and neutral
reports with students in an introductory psychology
course. The success or failure report elicited im-
proved performance for the low-anxious group but de-
prgssed performénce for the high anxious group. From
the results of the investigation, optimal conditions
for the high anxiety group were neutral instructions,
optimal condition for the low anxiety group was the
failure report.

I. G. Sarason and Minard (1962) attempted to
determine the effect of test anxiety on the performance
of college students on an individually administered
short form of the Wechsler Adult Intelligence Test.
Half of the subjects received achievement-orienting
instructions, and half received neutral instructions.

Under the achievement-orienting instructions on the
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comprehension section the low test anxious subjects
performed better than the high test anxious (p < .02)
whereas, with neutral instructions, there was no

significant difference.

Sex Difference

In the previously mentioned investigation
(Smith, 1964) involving stress and nonstress in high
and low-anxious students taking a regular course
examination in psychology, the high anxious male
subjects' performance was significantly jeopardized
by the induced stress, whereas the performance of the
females was unaffected by high anxiety or stress.

Even though S. B. Sarason, Davidson, Lighthall,
Waite and Ruebush (1960, pp. 136-146, 250) found a
consisteht and marked sex difference in the scores on
the Test Anxiety Scale for Children, they found no
tendency for the scores of the boys to be more closely
reléted to the Primary Mental Ability test scores than
were those.of the girls.

Waite, Sarason, S.B., Lighthall, and Davidson
(1958) studied children from grades two through five
and matched groups of low scores and high scores on the
Test Anxiety Scale for Children with respect to grade,

sex, and intelligence. These two groups were presented
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with a learning task. The low anxious group performed
better than the high anxiows group. The differences
between the anxiety groups held up better with the
boys than with the girls. 1In general, the girls
appeared to perform better than the boys.

Information that Sarason, S.B., et al. (1960,
PP. 250-251) obtained from parent interviews revealed
that high-anxious boys had significantly more illnesses
than did the low-anxious boys. He also discovered that
girls had fewer illnesses than the boys and that there
was no difference between the high and low-anxious
girls in this respect.

Sarason, S. B., et al. (1960, p. 239), reported
that girls obtain higher scores than boys on both the
Test Anxiety Scale for Children (TASC) and the General
Anxiety Scale for Children (GASC), the difference
between the boys and girls being greater on the GASC
than on the TASC. |

Ruebush (1960) and S. B. Sarason (1958) reported
high test anxious girls to present a more favorable
impression than low test anxious girls. There was also
evidence that the emotional behavior of girls may be
influenced more by variations in teacher behavior than
that of boys. (Davidson &'Sarason, S.B., 1961).

Ruebush (1963, pp. 484, 486, 500) as a result
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of a study of the literature reported some interesting
findings. He found evidence for the relationship be-
tween anxiety and dependéncy to be greater for boys
than for girls. Anxiety in boys seemed to be related
to behavioral indications of dependency toward teachers,
social inadequacy, insecurity in play, and immature
game preference. The same emotional maladjustment
observed in anxious boys was not true of the anxious girls.

The high test-anxious girls presented a more
favorable impression than the low test-anxious girls.
The high-test anxious girls more than the boys
demonstrated a greafer need-achievement in the class-
room and were more forceful and outgoing in their
verbalizations. There is some reason to believe that
sex differences in defensiveness may play a role in
the differences between the test-anxious girls and
boys. The admittance of anxiety is compatible with
the feminine role more so that with the masculine
role. Thus high test--anxious girls should be more
numerous, psychologically less deviant, more
heterogenous, and behaviorally more inconsistent, as
a group, than their test-anxious male counterparts.
There is some evidence that the girl who is highly
defenseive about admitting anxiety is psychologically

and behaviorally more deviant among the girls than is
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the high test-anxious girl.

Summar Y

Anxiety and Performance on
an Ability Test

In general, measures of manifest or general
anxiety do not relate significantly with scores of
academic ability. (Calvin et al., 1956; Dana, 1957:
Faber and Spence, 1955, p. 10; Sarason, I. G., 1960).
In general, low to moderate, and usually negative
correlations have been observed between test anxiety
and ability test performance (Grooms & Endler, 1960;:
Ruebush, 1963; Ssarason, I. G., 1959; Sarason, S.B.

& Mandler, 1952; Sarason, S. B. et al., 1960).

Anxiety and.Achievement

Many studies have found a negative correlation
between anxiety and achievement with the correlation
usually being lower than that obtained between anxiety
measures of ability. However, some investigators have
reported either a positive relationship or none at
all (Grooms & Endler, 1960; Ruebush, 1963, p. 498, 499;
Sarasgon, I. G., 1957; Sarason, I.G., 1961l; Suinn,

1965; Walter et al., 1964).
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Experimental Studies with Psycho-
logical Measures of Anxiety

A number of investigatofs have attempted to £ind
an explanation for the correlation between anxiety and
intelligence by using various experimental conditions.

The performance of high anxious individuals
under stress has been found to be inferior to that of
their low anxious counterparts. {Smith, 1964: Sarason,
I. G., & Minard, 1962)

. 1lison's (1964) investigation resulted in no
significant difference in pe rformance between levels of
anxiety, whereas Sarason and Palola (1960) found the
high anxious individuals to have superior performance
in every case except with high anxious instructions
and a difficult task. These results reinforce the fact

that anxiety is a complex concept.

Sex Differences

Most investigations have shown a greater degree
of admittance of test anxiety by girls than by boys.
A3 a result of a study of high and low test anxious
subjects Ruebush (1960) and Sarasor (1958) report that
high test anxious girls present a more favorable im-
pression than do low test anxious girls. From a study
of the literature Ruebush (1963, pp. 484, 486, 500),

drew some tentative conclusions. He stated that anxiety
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in boys was related to behavioral indications of
dependency toward teachers, social inadequacy, in-
security in plan, and immature game preference.

In general, high test-anxious girls tended
to present a more favorable impression than the low
test-anxious girls. There was some evidence that
the girl who is highly defensive about admitting
anxiety is psychologically and behaviorally more

deviant among girls than is the test-anxious girl.
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CHAPTER 1V

METHODOLOGY

The purpose of this chapter is to describe the
sample, the procedures used, including the instruments,

along with the design and statistical procedures

employed.

The Sample

The sample for this investigation consisted of
one hundred seniors drawn from government classes of
West High School in thé'Torrance Unified School District
near Los Angeles. This school closely parallels national
parameters on intelligence and achievement tests. This

contributes to the generalizability of the findings.

The mean composite score of the first eight tests of the
Iowa Test of Educational Development taken in grade
eleven was slightly above the national median. The
California Test of Mental Maturity (CTMM) scores were
not available for these experimental subjects, but the
mean IQ for students in the eleventh grade, in the same

school during the year of the study, was 103.
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Approximately 60 per cent of the class planned to go
to college. However, only about 35 per cent actually
had transcripts sent to colleges.

High school students were used as subjects in
order to avoid the liimitations on external validity
imposed by using highly select subjects such as
volunteer college students. Seniors were chosen for
the study because they'Qere in the process of making
certain important decisions often revolving around
college attendance versus work. Since many of these
decisions are largely deéermined by results of their
test performance, it was presumed that zn important
motivational ingredient would be present in their

test-taking behavior.

Place and Conditions for Testing

The conference room of the Assistant Principal

served as the experimental setting. Each examinee was
seated in a comfortable wooden chair equipped with a
“desk top providing adequate space for testing and
attachments for physiological measurements (see

Figure 2). The thermostat was pléced at 65° F, and

opportunities for distraction were minimized.

IToxt Provided by ERI

o f
Em{c*b’vﬁ_ﬂr,ﬁ 5 R e Ty Y M S e L M e e
“P - t, d
Aruiren: c .

A 9



86

Instruments

Measurement of Proficiency

The high and low proficiency categories for
purposes of this investigation were determined by the
students' scores on the Iowa Test of Educational
Develépment, taken during grade eleven. These scores
were obtained from the students' files. Subjects were
classified into high and low proficiency groups on the
basis of composite score on the Iowa Test of Educational
Development. Students whose composite score was below
the class mean (56-57 on the composite of test 1-8) were
classified as low proficiency and those above the mean

were classified as high proficiency.

Measurement of Task Performance

The task of performance was the Cooperative
Academic Ability Test, Form A, published by the Educa-
tional Testing Service, Princeton, New Jersey. This
test, designed for use with college~bound students,
yields ﬁerbal, rmathematical, and total scores. 1In
order for the testing time to conform to the length of
the class period, the test was modified by an elimina-
tion of every third question, thus reducing the time
required by one third. This shortening of the examina-

tion reduced the reliability, as computed by the
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Spearman-Brown formula, from .88 for the total scores
to .84; from .92 for the verbal scores to .87; and
from .94 (for the total 100 items) for the mathematical
scores to .90.

The questions were placed in order, at random,
for their respective sections, verbal and mathematical,
by use of a table of random numbers (Kendall and Smith,
1938) . This arrangement provided opportunity for
individuals unable to complete the test in the time
provided to attempt a proportion of the more difficult
guestions usually placed at the end of a test. A
list of the questions in the order presented is provided
in Appendix A.

A random half of the subjects was given the
test with the verbal section preceding the mathematical
section. The other half was given the test with the
mathematics section precediing the verbal section. The
former arrangement was designated as form A, and the
latter form B. This procedure was adopted in order
to prevent the results from being contaminated by
fatigue, which might lower the scores on the section

taken second.

Psychological Measures of Anxiety

The four psychological tests used in the
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investigation were (a) S-R Inventory of Anxiousness
(S-RI), (b) affect Adjective Check List (AACL),

(c) I. G. Sarason's Test Anxiety Scale (TAS), and
(d) Bendig's Short Form of Taylor's Manifest Anxiety
Scale (MAS). 'Thgse.four instruments (see Appendix A)

were stapled together under the title Student Survey.

The four tests were labeled only Parts I, II, III

and IV.

Physiological Measures of Anxiety

Measures of the following physiolocgical
variables were obtained.

Respiration. Respiration measured in

respiratory cycles per minute was reccrded through a
thérax pneumograph leading into thé Statham physiological
transducer Model P23B. The output of the Statham was
led into a.DC preamplifier (Model 5P1l) and recorded on
one channel of the Grass Model 5 Polygraph. Respira-
tion rate and depth were both figured even though the
equipment was not designed to yield an accurate quanti-
tative measure of the latter. Consequently, the
measurements of respiration depth can serve only to
reflect a general trend.

Heart rate. Heart rate was determined by an

electrocardiogram (EKG) preamplifier (Model 5P4) of a

T R ST i




89

Grass polygraph Model 5, equipped with standard limb
leads. An electrode coated with a thin layer of sodium
chloride electrode paste was placed on the palm surface
of the wrist of the nonpreferred hand and on the left
leg. Leads II and III were used for the left and right-
handed individuals respectively. Lead 1 was not used
because its use required electrodes to be placed on
both arms. For the test taking task in this investi-
gation freedom of the preferred hand was desired.

Galvanic Skin Response (GSR). The GSR was

n

réccrded with a low-level DC preamplifier (Model 5P1)
of the Grass Model 5 Polygraph. Sodium chloride elec-
trode paste was applied to the skin-electrode junction.
Two silver electrodes, 1/2 inch by 5/8 inch, bent to
the contour of the finger, were coated with the
electrode paste and securely taped to the palmar
surface of the first and third fingers of the non-
preferred hand. BRasal GSR resistance levels were
recorded in micromhos.

Blood Pressure. Data on the systolic and

diastolic blood pressure and pulse pressure were
gathered in this study. Blood pressure was measured
with a standard cuff and sphygmomanometer on the non-

preferred arm.
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Oral and Skin Temperatures. For indicating

temperature, a Yellow Springs thermister electronic
telethermometer with three probes was used. The three
probes were for oral, face, and finger temperatures.
Of those providing skin temperatures, one was placed
on the palmar surface of the middle finger of the
nonpreferred hand, and the other on the cheek. These
probes were taped on the indicated surfaces after the

areas had been carefully cleansed with alcohol.

Procedurxes

Several weeks before physiological measures
were taken, the investigator administered the four
psychological tests of anxiety to all prospective

subjects.

Selection of the Sample

There were 280 students in the senior govern-
ment clasé;s available for the experiment. Approxi-
mately 20 were eliminated from this group because
either their scores on the Iowa Tests of Educational
Development or complete scores on the psychological
tests were not available. From the remaining 260

prospective -subjects, a group of 130 was chosen at

random, and balanced according to sex and proficiency
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level as determined by the ITED. In compliance with
the school's requirements, letters requesting parental
consent were sent to the homes of the 130 prospective
subjects. (See Appendix A). 1In the-event that these
letters were not returned, the investigator contacted
the parents by telephone in order to preserve the
character of the sample. Approximately one month
later a second lot of approximately 20 letters was
sent out in order to supply enough subjects to replace
those for whom parental consent was not secured. This
group was selected by the same method as the first.
From these two lots, parental consent was finally
secured for 131 subjects. Records were taken for all
but one of these. The data for 30 of the subjects
was then discarded either because of techniczal diffi-
culties undergone during the testing or in the case
that their performance was measured only in order to
pexfect the instrumentation procedures. The data
from the remaining 100 subjects were used in the
analysis. To the extent that this procedure limited

the selectivity of the sample, bias was introduced.

Assignment to Treatment Groups

The 100 subjects, counterbalanced for sex and
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1

proficiency level’ were in turn subdivided into five

groups, also counterbalanced for sex and proficiency
levels,2
Since research has shown physiological measures
to vary with the time of the day, digestion of food,
and season of the year (Best & Taylor, 1961, pp. 274~
276, 302, 884, 1270, and Wenger & Ellington, 1943),
special precaution was taken to have individuals
assigned at random to treatments, day of testing,&and
time of day. As computed by analysis of variance,
there was no significant relationship between the treat-
ment groups with respect to day, time of test, and
date the letter of approval was received (see Tables 45-
47). In order to facilitate the selection of subjects,
the names of the students were listed alphabetically
according to class per1061 with a plus or‘pinus symbol
indicating proficiengé level and M or F indicating“sex.
A schedule was then compiled designating the sex

and proficiency level of the subjects required for each

period of the day and the type of treatment and form of

lrhe group of 100 subjects was composed of 25
low-proficiency boys, 25 high-proficiency boys, 25 low-
proficiency girls, and 25 high-proficiency girls.

2Fach of the five groups was composed of 5 low-
proficiency boys, 5 high-proficiency boys, 5 low-
proficiency girls, and 5 high-proficiency girls.
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examination (fqrm A or form BR) to be administered.

An available student possessing the required
characteristics as to proficiency level and sex was

then administered the treatment planned for that period.

Treatments

stimuli in the form of test instruction, and two served
as controls. Figure 1 illustrates the design.

The treatment instructions were read by one of '
the classroom teachers and recorded on tape prior to
the treatment situation. This recording was then played
as the anxiety stimuli for the treatment situation,
thereby assuvring a staﬁdard presentation of the instruc-
tions to the subjects. Physiological measures were taken

for each subject while he took the Academic Ability Test.

Treatment One--Anxiety-reducing Instructionmns

(ARI) . The following instructions for this treatment
group were intended to reduce feelings of anxiety or con-
cern because of the test:

We are conducting a research project con-
cerning examinations. The test you are about
to take is very long and difficult so do not
be concerned if you are not sure of all the
answers or cannot finish within the given time.
No one will find it easy. We wish to make it
clear that this is purely for research pur-
poses and will have nothing to do with any

Of the five treatment groups, three received
course offered at West High. Attempt the
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01  XaR1 Oz Op
01 Xn1 02 Op
01  ZXapz 02 Ofp
1  ZXcpm )

1

Xerp O2 Op

XaART Anxiety-reducing instructions

XN Neutral instructions

Xapp ¢ Anxiety-producing instructions
Xepm Control for physiological measures
Xopp ¢ Control for test performance

Op : Test performance

01 Oy : Physiclogical variable data

lphysiclogical measures taken after completion of the
test.

Figure 1. Treatment Groups Design
(Campbell-Stanley notation)
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questions in the order they come--do not
skip around. We wish to thank you for
your cooperation in this research.

Please follow the General Directions

on the front of the test booklet and on
page three.

Ireatment Two--Neutral Instructions (NI). The

neutral instructions, phrased neither to reduce nor to
produce anxiety, were the standard instructions that
came with the test. These instructions were as follows:
The test you are about to take is an
Academic Ability Test. Attempt the questions
in the order they come--do not skip around.

Please follow the General Directions on the
front of the test booklet and on page three.

Ireatment Three--Anxiety-Producing Instruc-

tions (API). The anxiety producing instructicns were

designed to elicit a high degree of anxiety by placing
emphaéis on the importance of the examination. The
anxiety-producing instructions were as follows:

The test you are about to take is a
college ability intelligence test. This
test has been found to predict such things
as course grades, success or failure in
college, success or failure in various types
of occupations, and success or failure in
later life. Of course, your own intelligence
will primarily determine whether you do well
or poorly on this test. Therefore, it is an
extremely important examination and you should
try to do your very best.

At a later date the scores will be posted
SO your score can be compared with others who
have taken the test.

e . e e —
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vour teachers and counselors will be given
your results so be sure to try your very best
on all questions. Attempt the questions in the
order they come--do not skip around. Remember
it is important for you to concentrate at all

times.

Please follow the General Directions on the
front of the test booklet and on page three.

Treatment Four--Control for Physiological

Measure (CPM) . Students in the control group for

-~

physiological measures had their physiological responses

recorded by the same methods as the first three groups,
but participants read a given section .in their govern-
ment books in lieu of taking the test. This group

served as a control for physiological measures in that

it provided a record of the physiologicdal responses
independent of test performance in order to detect
changes due to peculiarities in the experimental environ-

ment, instrumentation, fatigue, et cetera.

Treatment Five--Control for Test Pexformance

(cTP) . Students in the control group fcr test per-
fsrmance ﬁad the same neutral instructions as Treat-
ment Two, and took the Academic Ability Test, but’with
no concomitant physiological measures. After the
completion of the test, pulse rate, systolic blood
pressure, diastolic blood pressure, and oral tempera-

ture were taken. Group five served as the control for
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test performance in that it provided a measure of the
examinee's performance on the ability test, independent
of the presence of the instrumentation for physiological
measures.

The equipment for securing physiological measures
was allowed to warm up approximately one-half hour be-
fore use. 211 bodily surfaces that were to have
electrodes attached were thoroughly cleansed with
70 per cent alcohol. Before use with each subject,
the electrodes were cleansed with alcohol and, when
necessary, with steel wool in order to provide good
contact. The oral temperature probe was allowed to
stand in a solution of agueous zephiran chloride
1:750l and in a solution of 70 per cent alcohol afier

use with each subject.

Process of Testing

After the student was directed to the appointed
chair for testing in the treatment room, the electrodes
and attachments for the physiological measures were
placed in the appropriate locations on the examinee- as
pictured in Figure 2.

Shown in the foreground of Figure 3 is the

lone part zephiran chloride to 750 parts dis-
tilled water.
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4

Grass polygraph that recorded the respiration, EKG, and
GSR. To the left of this in the same picture, is the
thermister electronic telethermometer. |

wWhile the electrodes were being attached the
subject completed the background information required
on the top of the answer sheet, read the directions
for the test, and asked questions if he wished to do
so. Before the initiation of the experimental period,
subjects were allowed to become accustomed to the
recording apparatus and pretest readings were recorded
for all physiological measures.

The anxiety stimuli in the form of instructions
were given by a tape recorder. This method was used
'in order to standardize the presentatién. Following the
introduction of the anxiety stimuli, the student was
administered the Affect Adjective Check List with the
d;rections to check it according to his present feelings.
This questionnaire had zlso been presented to each sub-
ject two weeks earlier as a part of the student survey.
The scale was given on the two occasions in order to
determine the relationship between the introspective
evaluation of his usual feelings during an examination
and his evaluation just prior to the testing event.
Following completion of the AACL, the examinee immediately

began work on the Academic Ability Test. Concomitant
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physiological measures were recorded throughout the
testing. ‘The completion of each question was monitored
by an event marker on the recording paper of the poly-
graph. This monitoring indicated the time required for
answering the question. A portion cf this graph paper,
presented in Figure 4, indicates respiration, the
monitoring of the question, the EKG, and the GSR.

Paper speed was 2.5 mm. per second.

While the student performed on the Academic
Ability Test, continual measurements were recorded
from prereading to postreading for respiration rate,
respiration depth, EKG, and GSR.

The subject's blood pressure was taken on three
occasions: once immediately before beginning the test,
once immediately after the completion of the first half
of the test, and a third time immediately after the
completion of the second half of the test.

Cheek, finger, and oral temperatures were taken
on four occasions: once immediately after the completion
of the AACL, and again on each of the three above
occasions at the same times as the blood pressure

readings.

Analysis of Data

As illustrated in Figure 5, the principal
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statistical model cemployed for the experiment was a
Bélanced 4 x 2 x2 (tvpe of instructions x level of
proficiency x sex) fixed effects model of analysis of .
variance and qovariance.' A 5 per cent level of signifi-
cance was employed throughout.

Analyses of variance on the Académic Ability
Test were run for th; total score of the test, on
the verbal and mathematical sub-tests, and on the_ten
physiological measures, namely:.

a. resbirdtion rate

b. respiration depth

c. heart beat rate

d. galvanic skin response

e. systolic blood pressure

f. diastolic blood préssure

é. pulse pressure

h. oral temperature

i. face temperature

j. £finger temperature

An analysis of covariance was computed on the
Academic Ability Test for the total, wverbal, and mathe-
matical scores with the initial anxiety level’ for each
of the physiological measures separately held constant.

Correlations were computed between the following

measures for each treatment group:
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=

Physiological measures were worrelated with:
1. other physiologicai measures of anxiety
2. Psychological measures of anxiety

3. Total, vezbal, and ﬁathematical scores’

of the Academic Ability Test

Psychological measures were correlated with:
1. Total, verbal, and mathematical scores

of the Academic Ability Test.

-

Tﬁe Affect Adjective Check List given prior

to the major testing was correlated:
1. With the same scale given after the
anxiety instructions for the ability

test.

Psychological measures were correlated with:
1. Psycnological measures fof the 10C

examinees.

Summary

The principal problems of the study concerned

the following issues: (a) the extent to which anxiety

influences ability test performance; and (b) the extent

tc which various physiological and psychological




105

Treatments ;/////,

l.Anxiety-
‘reducing

2 .Neutral ‘ .

3.Anxiety-
producing

4 .Control--
for either
physiological
measures or
ability test .Boys

NANINIAN

.Girls

1. Low 2. High Sex

Proficiency Level -

Figure 5. The Statistical Model Within Which
The Data Was Analyzed

ERIC
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measures of anxiety are related.

Procedures

all high.schooi seniors enrpllég in-any‘oﬁ tge'
nine sections of fhe United States-Government ciaséé;
at West High School in “tke &orrance:Unified School
District were admiﬁistered~thé-félléwing four self-
repért anxiety measures: S-R Inventofy of Anxiousness,
Affect Adjective Check List; Test Anxiety Scale, and
-éhé Mapifeét Anxiety Scale-. - -

One hundred of the students, co nterbalanced
for sex and high and low proficiency leveié, were iﬁ
turn subdivided, at random, into five groups, also
counterbalanced for sex and proficiency levels.

The five éroups were composed of three treat-
ment: groups and tWo controls. The treatment groups
received anxiety reducing, neutral, or anxiety pro-
ducing instructions pfesented by a tape recorder
before being administered the Academic Ability Test.
While perférming on the test respiration rate and
&depth, heart beat rate, GSR, systolic and diastolic
blood pressure, pulge pressure; and oral, face, and
finger temperatures were taken.

One control group had physiological measures

recorded but read in their government books in lieu of
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faking the ébility test. The other control group took
the ability test with ngutrél instructions but no
physiological measures were takeﬁ until the completion

of the test, and then only pulse rate, oral temperature,

and systolic and diastolic blood pressures were taken.

Analysis of the Data

The basic statistical model was a three-way
analysis of variance (treatments x p{oficiency levels x
_sex). The dependent variables included the verbal,
mathematical, and total abi;ity test scores, and the
: physio;ogical and psychéiogiéél‘ﬁeasufesfof anxiety.
Analyses of covariance with the same factorial design
was also carried out with the ability test scores,
usiﬁg the .initial level of anxiety (prereadings) held
constant. Correlational analyses were performed on

all anxiety measures and the ability test scores.




CHAPTER V
RESULTS

This chapter presents the results of the investi-
"gation in terms of the hypotheses, and proéides a

discussion of the findings.

Hypothesis One

Ankiety will influence test perform;nce in the
following ways: |

A. Anxiety-reducing test instructions will
result in highest levels of performance on
an ability test. | |

B. Neutral test instructionslwill result in
medium levels of performance on an ability'
test.

C. Anxiety-producing instructions will result
in lowest levels of performance on an

ability test.

-

Results and Discussion

As observed in Tables 1-3, the results of the

analysis of variance indicated no significant difference

108
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 TABLE 1

* Results of Analysis of Variance for the
~ Total Score of the Academic Ability Test

Source of.

Variation - af Mean Square F
ApInstrﬁction 3 27.80 66
B=-Proficiency 1  -3250.59 77 .56%%
AXB 3 29.10 , .69
AXC 3 83.65 2.00
BXC 1 1.10 .03
AXBXC 3 79.5 1.90
Within : 64 41.91

Total 79

**Significant at .01 Level

Aruitoxt provided by Eic:

ERIC
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TABLE 2

. : Regults of Analysis of Variance for the
Verbal Score of the Ability Test

Source of

Variation _ -df Mean Square F
AﬁInstfuction 3 9.00 .67
B-Proficiency 1 825.76. .  61.,08%*
c-Sex 1 190.75 . 6.71%3
AXB 3 55.69 --1.8§
AXC 3 11.84 .88
BXC’ 1l 5.80 .43
AXBXC 3 9.41 | .70
Within R 64 13.52

Total 79

*Significant at .05 Level
*¥*Significant at .01 Level

3Girls > Boys

a

ERIC

Full Tt Provided by ERIC.
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TABLE 3

Results of Analysis of Variance for the-
Mathematical Score of the Ability Test:

ot

Source of : ,
Variation ' af Mean Square F
ApInstiuction 3 18.52 1,20
.B-Proficiency 1 796.69 51.44%*
' Cc-Sex | 1 138.39  ~ 8,942
AXB.. ' 3 3.74 . .24
AXC 3 41,70 2.69
BXC 1 1.71 .11
AXBXC 3 37.01 2.39
Within ' 64 15.49
Total 79

**Significant at .01 Level

aBoys » Girls

ERIC

Full Tt Provided by ERIC.
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-

g

-

in performance between the treatment groups, éltﬁough
the means for the total, verbal and mathematical scores
for subjects of both sexes under the influence of the
instruction treatments were as predicteqd, excep% for
those of the sufjects given anxiety-producing instruc-~
tiahé (observe Table 4). For this group, the scores
showed an increase rather than a decrease. The means
are presented in Table 1, and the graphic presentation
for the three types of scores is provided in Figure 6.

1 follow

As can be seen, the means for ai. three scores
similar patterns, a graphic presentation of the three
types of scores (total, verbal, and mathematical) is
provided in Figures 7-9.

The lack of a significant difference in perfor-
mance among the groups with different types of anxiety
instructions may indicate that the instruction stimuli
did not manipulate anxiety. This'is a highly plausible
explanation in light of the analysis of the physiologi-
cal variables, which revealed no significant difference
among the three instruction stimuli groups other than
respiration rate.

In reality, there is no way to measure exactly

how the students perceived the instruction stimuli.

lrotal score was divided by two for comparison,
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Figure 6. Means for the total, verbal, and

mathematical scores for the anxiety
reducing, neutral, and producing
instruction groups, and for the
control group for test performance.
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Boys

34
Girls

32
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28

26

24

22

20

18

le { | | |

ANXIETY NEUTRAL ANXIETY CONTROL
REDUCING PRODUCING

INSTRUCTIONS

Figure 7 Means for the total test scores for
the anxiety-reducing, neutral, and anxiety-producing
instruction groups and the control for test perfor-
mance.

- Treatment F = ,66 NS
Sex F = _,01 NS

Full Tt Provided by ERIC.
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Figure 8 Means for the verbal score for the

anxiety-reducing, neutral, and anxiety-producing
instruction groups and the control for test per-
formance for boys and girls.

Treatment F = ,67 NS

Sex F=6.71 p ¢ .05
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Figure 9 Means for the Mathematical scores for
the anxiety-reducing, neutral, and anxiety-producing
instruction groups and the control for test perfor-
mance.
Treatment F = 1.20 NS
Sex F=8.94 p .01
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Since their participation was not compulsory, and

since the test was presented in an experimental settinq

by personnel external to the school staff, the students

might have reasoned that the rasults could not possibly

have been of any consequence to them. Reasoning of this
sort may have reduced any feeling of anxiety.

The instructions were given by recorded tape in
order to standardize the presentation. This means of
administration might have been so impersonal that the
impact of the anxiety stimulus was not communicated.
Consequently, the subjects may have been little dis-
turbed irrespective of what was intended to be
threatening or non-threatening.

It is also possible that the anxiety of antici-
pation of the ability test was at a peak before the
subjects received the treatment instructions. Some
subjects said they felt they were being used as '"guinea
pigs." Many were perspiring profusely even though the
weather was not warm. Peterson, Keith, and Wilcox
(1962) found the anxiety of anticipation to be quite
the same as the anxiety experienced during the stress-
provoking event as measured by cholesterol level. If
the students were at the peak of their anxiety potential
before the instructions for the ability test were

presented, they might not have experienced any increased

ERIC

Full Tt Provided by ERIC.
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anxiety. This explanation is contraindicated, however,
since there was no consistent pattern of correlation
between level of anxiety measurement and test performance.
Martin and McGowan (1955), using only palméf skin
conductance, found no significant difference in perfor-
mance between low and high anxious groups, as evaluated
by Mandler and S. E. Sarason's Test Anxiety Question-
naire. They concluded that, “"apprehension about the
experimental session itself overshadowed concern about
the course examination for both groups, " if the
apprehension about one physiological measure overshadowed
concern about the examination, the multiple measures in
the present investigation might be thought to over-
shadow the concern about the test to an even greater
extent. The fact that the physiologically measured

anxiety did not have means differing from the control

group contraindicates this explanation.

CONCLUSION
Hypothesis one, that variations in "anxiety-
pProducing" instructions produce differences in perfor-

mance on an ability test could not be rejected.

Hypothesis Two

The degree of anxiety elicited by the instruc-

tions will influence test performance in the following

I pre——— . p— [ gy




122

ways when the initial level of anxiety is held constants:

A, Anxiety-reducing test instructions will
result in the highest level of performance_.
on an ability test.

B. Neutral test instructions will result in
medium levels of performance on an ability
test,

* C, Anxiety-producing instructions will result
in lowest levels of perfcrmance on an
ability test.

Before the analysis of covariance was computed,
several of the physiological variables were plotted
with test scores to cornfirm linearity. Since the
recordings for the galvanic skin response (GSR) and the
respiration depth were not absolute measures, changed
scores (the difference between the prereading and the
mean test reading) were used. In view of the fact that
the members of the groﬁps were selected at random, it
was assumed that there would be no significant difference
between the treatment groups for the prereadings. This
assumption was confirmed by several analyses of variance
for the prereadings. There were no significant differ-~
ences between the treatment groups for the prereadings
for any of the other physiological measures tested (all

tested except GSR, Respiration depth and two others) ,
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(observe Tables 48-53 in Appendix B)., The means for the

prereadings are presented in Tables 54-63 in Appendix B.

Results and Discussion : ,

As can be observed in Teble 5 and in Tables 64-
111 in Appendix B, there was no significant difference
in performance among treatment groups when the pre-
reading for the physiological measures were held constant.
The lack of significance between the treatment groups
was also true when the control group was included,
using the physiological measures that were taken at the
completion of the test for the control group (Tables i00-
111) . Therefore, hypothesis two was rejected since the
F values for scores with physiological measures held
constant were nonsignificant (see Table 5).

In every case, the F value of the analysis of
variance for the mathemaéical scores for the three
instruction groups with the initial physiological
measures held constant was greater than that of the
total or verbal scores. However, in no case did any
of the F values attain the .05 level of significance.

It was also interesting to note that the F values for
all the scores with the initial physiological measures
held constant were in almost every case higher than when

the initial physiological measures were ignored.

ERIC

Full Tt Provided by ERIC.
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TABLE 5

Summary of Results of Analysis of Covariance for the
Total, Verbal, and Mathematical . -
Scores for With and Without
the Initial Anxiety
Held Constant

-

F for
- F for total F for Math.
Measures score verbal score Score
AAT Scores without
Initial Anxiety held
Constant .66 .67 1,20
AAT with the following
Measures hald Constant
Respiration Rate 1.21 1.00 1.29
Respiration Deptha 1.16 1.11 1,33
Heart Beat Rate 1.16 1.14 1.66
GSR2 »92 1.02 1.16
Systolic B.,P, ' 097 1.00 1.15
Diastolic B.P. .53 .24 1.16
. Pulse Pressure .71 .61 1.14
Oral Temp. - 98 .76 1.31
Face Temp. g 1,17 1.10 1.36

Finger Temp. : .84 .76 1.22

apifferences between the prereading and test reading
used as the covariate.
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Analysis of variance for the ability test
without the prereadings for the physiological measures
held constant (observe Table 1-3) revealed no instruc-
tion x sex interaction for the total,.yerbal, or mathe-
matical scores and no six difference fof‘the total
scores. However, there were éex differences fér.tﬁe
verbal and mathematical scores, with the girls
superior on the verbal and the boys superior on the
mathematical écores.

The analysis of covariance for the abiiity test
with the initial readings for the physiological measures
held constant was computed to determine the performance
on the ability test with only the influence of the
anxiety during the test present, (Tables 64-111 in
Appendix B) . In other words, the analysis of co-
variance was computed to determine the performance on
the ability test with the initial anxiety level held
constant. Table 6 presents a summary of the results,
with each physiological measure. The girls' verbal
scores weré significantly superior to those of the
boys, but only with finger temperaturé held constant
were the boys' scores still significantly superior to
the girls’ score on the mathematical section,

In order to study these findings, the means

for the ability test were adjusted for the initial
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TABLE 6

Summary of Results of Analysis of Variance for Sex
and Instruction X Sex Interaction for ‘
Total, Verbal, and Mathematical
Scores when the Initial Anxiety
for Each of .the -Physioclogical
Measures was Held Constant

Instruction
X Sex
Sex Interaction
Scores
Signifi- Signifi-
Measures F cance F cance
Resp. Rate
Total 1.05 N S 4.14 {.05
Verbal 5.14. - < .05 G{B 2.31 N S
Math. 3.47 N S 3.55 €.05
Resp. Depth
Total 0.06 N S 4,00 .05
Verbal 4.33 (.05 G¢(B 2.06 N S
Math. 3.88 N S 3.65 <.05
Heart Beat Rate
Total 0.30 N S 4.14 {.05
Verbal 5.44 < .05 G<B 2.41 N S
Math. 3.15 N S 3.81 <.05
GSR
Total 0.19 N S 4.01 .05
Verbal 5.68 € .05 ¢(B 2.49 N S
Math. 3.97 N S 3.34 (.05
Systolic B.P.
Total 0.62 N S 4.31 (.05
Verbal 6.76 <€ .05 GKB 2.64 N S
Math. 2.15 N S 3.87 (.05
Diastolic B.P. .
Total 0.47 NS - 4.25 .05
Verbal 7.65 £ .01 G{B 2.41 N S
Math. 3.18 NS 3.76 .05
Pulse Pressure
Total 1.38 N S 5.87 (.01
Verbal 10.22 {( .01 G{B 4.24 <{ .05
Math. 1.73 N S 4.62 {.05
Oral Temp.
Total 0.43 N S 3.49 { .05
Verbal 7.45 (.01 G{(B 1.68 N S
Math, 3.10 N S 3.44 .05
Face Temp.
Total 0.27 N S 3.90 € .05
Verbal 4.67 ¢ .05 G{B 2,47 N S
Math. 2.80 N S 3.29 .05
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Instruction
X Sex

Sex Intetraction

Scores Signifi- Signifi-

Measures F cance F cance

Finger Temp.

Total 0.00 N S 3.56 { .05
Verbal . 4,17 { .05 GKB 2.18 NS
Math. 4.91 .05 B<G 3.14 N S
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anxiety level for the total, verbal, and mathematical
scores for five of the physiological measures. Since
the adjusted means were essentially identical with the

unadjusted means, due to the high comparability of

treatment groups on the prereadiﬁgs (as would be
expected from random assignment) and the low corfela—
tion between the covariates and the dependent variable,
additional adjusted means of more measures were not
computed. The adjusted and unadjusted means are
presentéd in Tables 7-11. As.can be observed in
Figures 10-24, the adjusted and unadjusted means do

not vary greatly.

Hypothesis Three

The degree of anxiety elicited by the instruc-
tions will influence physiological responses during
test performance in the following ways:

A, Anxiety-reducing test instructions will
result in the lowest physiological
responses.

B. Neutral test instructions will result in
medium responses.

C. Anxiety-producing instructions will result

in the highest physiological responses.

Q
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TABLE 7

Unadjusted Means and Adjusted Means with
The Respiration Rate Held Constant for
the Ability Test with the Three Type
of Instruction

Bovs Giris
Unadj. Adj. Unadj. Adj.
Groups Means Means Means Means
Total Score
A-Reducing I 28.10 28.20 24.50 24.06
Neutral I 25.60 25,82 23.40 23.22
A-Producing I 23.70 23.92 29.50 29.49
Verbal Score
A-Reducing I 12,70 12,66 14.00 14.11
Neutral I 13.00 12.94 13.20 13.25
A-Producing I 12.10 12.04 16.30 16.30
Mathematical
Score
A-Reducing I 16.20 16.26 10.50 10.34
Neutral I 12.60 12.68 10.20 10.14
A-Producing I 12.20 12.28 13.20 12.80
n=20
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Figure 10 Unadjusted and adjusted means with .
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Figure 11 Unadjusted and adjusted means with
the initial respiration rate held constant for the

verbal scores with the three types of instructions.
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Figure 12 Unadjusted and adjusted means with

the initial respiration rate held constant for the

mathematical scores with the three types of instruc-~
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TABLE 8

Unadjusted Means and Adjusted Means with
The Respiration Depth Held Constant
for the Ability Test with the -
Three Type of Instruction

Boys Girls

Unadj. Adj.  Unadj.  Adj.
Groups Means Means Means Means
Total Score
A-Reducing I 28.10 28.20  24.50 24.44
Neutral I 25.60 25.46 23.40 23.46
A-Producing I 23.70 23.74. 29.50 29,51
Verkal Score
A-Reducing I 12.70 - 12.76 14.00 13.96
Neutral I 13.00 12.92 13.20 13.11
A-Producing I 12.10 12.04 16.30 16.26
Mathematical
Score
A-Reducing I 16.20 16.21 10.50 10.50
Neutral I 12.60 12.59  10.20 10.46
A-Producing I 12.20 12,24 13.20 13.20

ns=20
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