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The purpose of thjs study was to investigate -- e relationship

between a measure pf anxiety and academic achievement of fresh-

men women enrolled in the University of Northern Colorado (U. N. C.).

One thousand and eighty women, eighty-seven percent of the

freshmen women, were included in this study. All subjects com-

pleted the American College Test (ACT) prior to their admission

to U. N. C. The State-Trait-Anxiety-Inventory A-Trait (STAI) was

administered to all entering freshmen.

Correlation and analysis of variance models were used to

investigate the relationship of anxiety to Cumulative Grade Point

Average (CGPA) for defined levels of academic ability. The sub-

jects were grouped into three levels of anxiety designated as upper,

middle and lower thirds. The four academic ability levels were

based on ACT composite score distributions that were approximately

proportionate to groupings common to the total range of ACT scores

for women in the defined population. The four academic ability levels

were designated as high ability, above average, below average, and

low ability students. -
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The following null hypotheses were tested.

There are no differences among the anxiety groups at any

of the levels of tested academic ability.

There are no differences in the academic achievement

of high and low anxiety students who have above average

academic ability.

There are no differences in the academic achievement

of high and low anxiety students who have below average

academic ability.

There are no differences in the academic achievement of

high and low anxiety students who have average academic

ability.

There are no differences in academic achievement

between the moderate anxiety group and the combined

high and low anxiety group.

There are no differences in the estimation of CGPA

from ACT and anxiety scores in a second degree

curvilinear equation and an estimation of

CGPA from ACT and anxiety scores in a linear

eq ua t io n.

There are no differences in estimating CGPA from

ACT measures alone and an estimate based on both

ACT and anxiety scores.



Null hypothesis III was the only hypothesis rejected (p. < . 05).

The level of differences found between the high and low anxiety group

for this low ability category indicated that the high anxiety group

obtained significantly higher CGPA. This result does not support

the assumptions of drive theory. The major conclusion was that

academic achievement for the 1, 080 college women studied appeared

to be randomly related to A-Trait anxiety measures. Further results
of the study indicate that drive theory as defined in this research

failed to predict or interpret the academic achievement for women

students at any of the designated academic ability levels.
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THE INTERRELATIONSHIP BETWEEN ACADEMIC
ACHIEVEMENT OF COLLEGE FRESHMEN

WOMEN AND MEASURES OF
ANXIETY AND ABILITY

I. INTRODUCTION

Carter Dickson stressed the prominent role anxiety plays in the

life of the human being when he stated:

In all ages, everything changes. Manners, customs,
speech, views on life, even morals--all change. But
fear is the same. Only fear is the same (Dickson,
1956, p. 5).

A wide gap continues to separate contemporary personality

theory and the empirical foundations upon which this theory must

ultimately rest. In recent years, experimental psychologists, backed

with more sophisticated and powerful psychometric methods and experi-

mental procedures, have been encouraged in their investigation of

personality. The trend has been further stimulated by the appear-

ance of limited domain theories that emphasize a particular person-

ality construct (Spielberger, 1966).

The identification, isolation and measurement of even one

theorized variable for empirical investigation has given little support

to limited domain theories (Cattell and Scheier, 1958). Most anxiety

research has considered the anxiety variable to be one of the con-

stellation of variables common to characteristics of motivation. The

scientific study of anxiety is usually approached by psychologists

from one of two research postures. One group of psychologists

believes the field of anxiety is not yet prepared to investigate anxiety

as a unitary non-specific or general phenomenon. This group argues



2

that the scientific study of anxiety should begin with a comprehensive

investigation of specific anxieties in a given situation (Levitt, 1967).

Consequently, in studying anxiety these researchers limit their

investigation to a study of test anxiety.

The present investigation subscribes to a second posture which

defines motivation in part as a non-specific activating function of

drive as proposed in the Hullian theory. While it is important for the

researcher to be sensitive to the many theories that define anxiety,

this study is predicated on the theory that anxiety is a non-specific

activating function. The function is identified by the properties

common to drive theory advanced by Spence and Spence (1966) and

measured by the STAI A-Trait anxiety inventory.

Statement of the Problem

The purpose of the study was to investigate the interrelation-

ship between academic achievement of college freshmen women and

measures of anxiety and ability.

The present investigation was based on the psychological theory

that supports the study of anxiety as a personality trait. Anxiety is

defined in the present study as an activating force dependent on the

interaction of the student's drive and the academic situation. The

difficulty of the learning situation is estimated from a measure of

the student's academic ability. The four academic ability levels

(high, above average, below average, and low) established in this

study were based on the sample distribution of American College

Test (ACT) composite scores.



The investigation was conducted using two statistical designs.

First, the regression of cumulative grade point average (C CPA) from

the ACT and anxiety variables were computed to study the cOntribution

of the anxiety variable to predicting CGPA. Second, the interaction

of the anxiety variable with selected academic ability levels was

studied. The anxiety proneness measures concerned were grouped

into high, moderate and low levels of the STAI A-Trait anxiety scale.

The interaction of anxiety with academic achievement was studied at

four levels of academic ability as measured by ACT. The four

academic ability groups were partitioned into high, above average,

below average and low categories of the ACT.

Research Hypotheses

In order to facilitate the statistical treatment of the data, the

following null hypotheses were selected for examination:

I. There are no differences among the anxiety groups

at any of the levels of tested academic ability.

U. There are no differences in the academic achieve-

ment of high and low anxiety students who have

above average academic ability.

III. There are no differences in the academic achieve-

ment of high and low anxiety students who have

below average academic ability.

IV There aie no d1fferences in the academic achieve-

ment of high and low anxiety students who have

average ability.



There are no differences in academic achieve-

ment between the moderate anxiety group and

the combined high and low anxiety group.

There are no differences in the estimation of CGPA

from ACT and anxiety scores in a second degree

curvilinear equation and an estimation of CGPA

from ACT and anxiety scores in a linear equation.

There are no differences in estimating CGPA from

ACT measures alone and an estimate based on both

ACT and anxiety scores.

Limitations of the Study

This study pertains only to freshmen women who entered the

University of Northern Colorado (UNC) during the fall of 1970 and

continued for three consecutive quarters. It is further limited to

only those women who enrolled for at least nine quarter hours per

quarter, were single, U. S. citizens, and graduated from high

school in the spring of 1970. The CGPA for each student was based

on those grades accumulated by the time of withdrawal or through

the spring quarter of 1970.

Since the CGPA reflects all kinds of grading schemes and

practices which are carried out in various departments of the univer-

sity, these disparities of practice could be a source of error in this

study. Furthermore, factors such as economic or health conditions

of the students were notconside red in this investigation.



Finally, the study was limited by the variables considered in

the analyses, the nature of the instruments, and the statistical

methods used to examine the null hypotheses.

Definition of Terms

A definition of terms which may be common only to this

research are as follows:

Anxiety: Anxiety is a psychological, concept of

a specific emotion that is defined and measured

by the A-Trait inventory.

Ia. High Anxiety Group: Those students from the

total sample who scored in the upper 1/3 of the

A-Trait anxiety inventory were placed in the high

anxiety group.

lb. Moderate Anxiety Group: Those students from

the total sample who scored in the middle 1/3

of the A-Trait anxiety inventory were placed in

the moderate anxiety group.

ic. Low Anxiety Group: Those students from the

total sample who scored in the lower 1/3 of the

A-Trait anxiety inventory were placed in the low

anxiety group.

Anxiety Proneness: Anxiety proneness is a pre-

disposition to appraise many situations as threaten-

ing.



Academic Achievement: Academic achievement is

the cumulative grade point average obtained by

women students who have completed nine or more

credit hours per term for one to three quarters.

The cumulative GPA is the dependent variable in

the present study.

American College Testing Program (ACT): The

program is nationwide and is used by over 1, 800

colleges and unive rsities as admission criteria.

The ACT is an achievement test which yields a

composite score. In this study the composite

score is used to predict academic achievement and

define the four academic ability levels.

State-Trait Anxiety Inventory (STAI): The inventory

is one that is purported to qualify both transitory

emotional conditions and relatively stable individual

differences in anxiety proneness (Spielberger,

Gorsuch and Lushene, 1970).. The STAI-A-Trait

score represents the numerical value of the variable

used to predict academic achievement and define

the three levels of anxiety.

5a. State Anxiety (A-State): State anxiety is a temporary

state or condition of the student that varies in inten-

sity and fluctuates over time.

5b Trait Anxiety (A-Trait) Trait anxiety is a relatively

stable individual difference to anxiety proneness



5c. High Drive: High drive is a synonym for the high

anxiety group.

Sd. Moderate Drive: Moderate drive is a synonym for

the moderate anxiety group.

5e. Low Drive: Low drive is a synonym for the low

anxiety group.

6. Academic Ability: The potential college achieve-

ment of a student as measured by the ACT is

academic ability.

6a High Ability Group: This group consists of those

students who scored in the ACT range designated

by standard scores 26-36.

Above Average Ability Group: Above average

ability students are those who scored in the ACT

range designated by standard scores 22-25.

Below Average Ability Group: Below average

ability students are those who scored in the ACT

range designated by standard scores 18-21.

Low Ability Group: Low ability students are those

who scored in the ACT range designated by standard

scores 1-17.

7. CGPA: CGPA is the cumulative grade point

average based on a four point system earned

on the conclusion of a students l.ast enrollment.



The Importance of the Study

The value of the study is important for the following reasons:

(1) The results of the study will prove useful to the administration

and faculty at the University of Northern Colorado. The study will

give faculty more information on the problems of students with

average academic ability. (2) A greater appreciation of the influence

of anxiety on the academic achievement of the average student would

certainly contribute to a sounder basis for curricular and co-curricular

designs aimed at meeting the needs of those students. (3) Toffler

(1970) noted in his novel, Future Shock, that the search for personal

identity by the masses now appears to be of paramount importance to

American society today. Since over half of our society today is

made up of women, and due to the fact that thousands of females in

this group desire to define their identities through liberation; a study

that would contribute to the understanding of these individual differ-

ences would prove beneficial to women subject to anxiety proneness.

8



II. REVIEW OF RELATED LITERATURE

Background to the Review

The primary purpose of the study was to investigate the relation-

ship between the anxiety variable and the achievement for college

freshmen women. To appreciate the importance of anxiety to academic

achievement, a review of studies identifying the relationship of trait

anxiety to intelligence and academic achievement was made. Many of

the researchers indicated they found promising results, but few of the

studies corroborated the findings of the others. No attempt was made

to review all the studies on anxiety. Since 1950 alone, there have

been over 3, 500 articles or books written that relate to anxiety

(Spielberger, 1966). An attempt was made to provide a selected

review of the historical development of anxiety as a personality con-

struct. A more specific review of the conception and development of

anxiety as a Trait and State psychological construct is included.

The Concept of Anxiety

Sigmund Freud is generally accepted as the first psychoanalyst

to conceptualize anxiety as a neurosis. He outlined this concept in

his book, The Problem of Anxiety published in 1923. This position

represents a drastic reorientation from his original view stated in

1894 when he believed anxiety to be a purely physiological reaction

to the chronic inability to reach an orgasm in sexual relations

(Levitt, 1967).
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William McDougall concentrated his efforts on the primary view-

point that was held by the purposivists of 1908. His introduction of a

speculative doctrine of instinct provided the social psychologist of his

time with a plausible tenant to account for the springs of human action.

The purposivist psychologist studied the traditional concept that

thought and action were directed toward and guided in some way by an

end, or a goal. In his writing, Outline of Abnormal Psychology,

McDougall (1926) defines anxiety as the name of one of the derived

emotions. He saw it as one of the prospective emotions of desire

that was apt to arise whenever some strong continuing desire appears

likely to fail of the goal. This definition placed what was later to

become known as motivation as the primary problem in the study of

human behavior. The research to this point was years away from the

study of motivation as a constellation of variables. Tolman and Hull' s

ideas (Atkinson, 1964) the refinement in the study of behavior, the

postulation of intervening variables, and the concept of drive and

habit constructs had not formally appeared at this point in anxiety

research. Nor were the sophisticated experimental methods and

psychometric techniques of today available to permit the verification

of such speculative theories as William James' voljtion and theorized

neural linkages. At this stage of development in the science of

psychology, other researchers were not as willing to attribute anthro-

pomorphic characteristics to the learning behaviors of lower animals.

Edward L. Thorndike in 1897 and I. P. Pavlov in 1898 independently

developed experimental studies that focused attention on associative

processes. Pavlov and Thorndike were concerned with associative
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processes and "intelligence", and not with motivation (Garrett, 1957).

Psychologist interested in studying motivation soon adopted Pavlov's

and Thorndike's techniques of isolating and objectively measuring

simple behaviors common to classical conditioning studies. This

emphasis on objectivity, on the need for clarity in the empirical

meanings of motivational concepts, has been directed into the develop-

ment of more sophisticated psychometric inventories, projective

techniques and physiological tests. The empirical meanings of

motivational concepts .can now be measured in relation to repeated

readings obtained from the administration of these instruments.

The emphasis on objectivity, the interest in learning patterns

of dogs and other animals, and the prodding attempts to relate the

scientific observations to physiological explanatory concepts was not

shared by all members of the scientific community interested in man

and the study of his affective behavior. Contemporary to these

researchers of man were the psychoanalysts. Beginning with Freud's

postulation of reality anxiety, neurotic anxiety and moral anxiety

theories (Hall, 1954), subsequent psychoanalytic schools developed

which explained man's affective nature solely on molar observation

and introspection obtained.from interviews. These theoretical

speculations of man' s emotional postures were categorized initially

as case studies and later grouped into phylum that clinical practic-

ioners, generally agreed upon as representing similar affective

characteristics. Although the development of this data was derived

totally from introspection, projective tests, and observations of molar

behavior, it would later become the basis for the development of more
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verifiable quantitative instruments such as the Minnesota Multiphasic

Personality Inventory (MMPI), the Taylor Manifest Anxiety Scale

(MAS), and scores of other inventories designed to measure various

personality traits.

These early twentieth-century psychoanalysts did not concur

readily with a taxonomy of the possible causes of their patient's

anxieties. The Neo-Freudian movement of the 1930's and 1940's

is typified by Karen Homey's writings (1937). Erich Fromm, Harry

S. Sullivan and others joined with Homey in redefining the orienta-

tion of psychoanalysis from a biological and instinctual premise as

theorized by Freud to more of a cultural and environmental base.

Thus, the beginning of personality development and subsequently

anxiety patterns were seen as dependent on social patterns, customs

and cultures of the individual. The claim of biological and instinctual

origins of anxiety was modified to include the importance of the

environment. To these theorists, anxiety could not arise before the

ego had reached a minimum stage of development- - that is before the

organism had some awareness of its environment (Levitt, 1967).

The parallel development of the study of anxiety continued its evolution-

ary development as simply a by-product to the study of personality

by the psychoanalyst and as an uncontrollable intervening variable to

the learning psychologist. Beginning from 1940 to 1950, motivational

research became primary to the investigations of a few psychologists.



Development of the Trait-Anxiety Variable

Clark Hull (1943) first advanced a complete thesis on the Drive

X Habit concept in his Principles of Behavior. During this time,

John Dollard and Neal Miller (1950) introduced the study of anxiety

as a secondary drive, one that is learned. Janet Taylor (1953)

authored the first anxiety scale designed to measure a subject's

predisposition to anxiety. To Taylor, anxiety was a unitary drive

which affected learning. Her Manifest Anxiety Scale was developed

from the MMPI but it was not intended to measure anxiety traitness

as a clinical variable. It was designed to measure trait-anxiety as

an experimental concept of drive. The neurotic triad scales of the

MMPI aids the clinician in solving certain problems in differential

diagnosis. The MAS score aids the psychological experimentalist

in providing an operational index in the measurement of the anxiety

trait. The inventory items of the MAS do not suggest a measure of

immediate state-anxiety as most of the items ask for a self report

of a general condition.

The trait-anxiety construct is very contemporary to the research.

field of anxiety. The first formal identification of an anxiety measure

that reflected anxiety-proneness differences between individuals was

made by Catell and Scheier in 1958 through 1961 from factor analytic

studies (Spielberger, 1966). The trait anxiety factor was interpreted

as measuring stable individual differences in a unitary and relatively

permanent personality characteristic. The State-Trait Anxiety

Inventory (STAI) that was used in this investigation proceeded from

theories developed from Clark Hull's Drive X Habit hypotheses that

13
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were later adjusted and clarified by Janet Taylor (1956) to accommodate

the research concerned with the arousal or Drive properties of

anxiety and its subsequent effects on manifest behavior. Hull' s

research biases defined the "striving for goals' (motivation) and the

"strengthening of connections" (learning' as separate problems

(Atkinson, 1964). The resulting theories of his research have pro-

vided the initial tenets on which the Taylor Manifest Anxiety Scale

(MAS) and later the STAI anxiety inventory were designed. These

inventories were structured to select subjects differing in emotional

responsiveness so that the assumptions of Drive Theory could be

tested.

J. T. Spence and Kenneth Spence describe the assumptions

underlying Drive theory as follows:

The theory assumes that a learning factor (H)
combines multiplicatively with a generalized
drive factor (D) to determine excitatory potential
(E). Thus E = f (Ii X D). It has further been
assumed that in the conditioning situation, the
level of drive (D) is a function of the magnitude
of a hypothetical mechanism, i. e. , a persistent
emotional response aroused by aversive stimuli
(1966, p. 293).

Not until the late 1950's and well into the 1960's did other

researchers provide actual identification of two distinct anxiety

factors. Using multivariate techniques, Cattell and Scheier (1958)

were the first to identify two distinct anxiety factors. The identifica-

tion afforded additional credence to Taylor's assumptions and the

multitude of clinical conjectures regarding an individual's predis-

position to anxiety as a variable characteristically different from the

contemporaneous or state experiences of anxiety. Cattell and Scheier



(1961) in their book, The Meaning and Measurement of Neuroticism

and Anxiety, define state and trait anxiety as follows:

State. A personality dimension describing change-
over-time within a single individual or in
groups of individuals. Essentially, a factor-
dimension in intro-individual change as con-
trasted with a Trait which describes inter-
individual differences at any one time.

Trait. A characterological or relatively perman-
ent feature of personality (1961, p. 500).

In spite of Cattell and Scheier's demonstrable findings of two

types of anxiety constructs, confusion and lack of corrobaration

remains evident among psychologists researching the Anxiety vári-

able. Where Taylor, Spence, and Spielberger may view a low score

on the MAS or STAI as reflective of a weak component of non-specific

drive attributable to fear; Mandler and Sarason may interpret it to be

a relatively weak repertory of task-irrelevant habits (Atkinson, 1964).

The Drive Theory of Anxiety

The theory adopted in this investigation was one that war origin-

ally introduced by Clark Hull (1943) and later applied to classical

anxiety studies by Taylor (1956) and Spence (1956). They conceived

of anxiety as an acquired drive which acted to generally energize the

organism. It was understood to be a unitary, non-specific .drive. It

was not stimulus bound. Important differences in emotional respon-

siveness that contribute to drive level were assumed to exist for each

individual. This theory (emotionally based drive) and its ramifica-

tions were collectively referred to in this investigation as drive theory.

15
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Drive theory is dependent on mathematical functions that attempt

to relate the observed behaviors (B) to predictions about behavior. The

basic mathematical formula that describes the effects of anxiety on

any one response tendency is: R(esponse) = D(rive) x H(abit strength).

The MAS provided earlier investigators with an operational measure

of individual differences in (D). Two alternative hypotheses concern-

ing the relationship between (D) and MAS scores have been defined

by Taylor (1956). One hypothesis assumes that high anxiety students

will manifest higher (D) than low anxiety students in all situations,

whether stressful or not. The second hypothesis posits that high

anxiety students will react withhigher (ID) than low anxiety students

only in situations containing some degree of stress. Neither Spence

nor Taylor has presented an extension of the basic Hullian formula

to predict the relationship of (D) to complex learning situations which

involve more than one (H). Spielberger (1966) suggested that the study

of the effects of (D) could be and should be generalized to real-life

learning situations if the theory were extended to embrace individual

differences in intelligence. Levitt (1967) summarized Spence's

theory as one where (D) is interpreted to energize or strengthen each

(H) in the hierarchy of habit strengths in proportion to the initial

strength of that (H). Although Spence has refrained from presenting

a mathematical extension to the Hull formula to explain the multi-

plicative relationship of (D X H) or (B); he did attempt to define this

relationship from a theoretical base common to drive theory. Spence

(1956) suggested that in a simple conthtioning experiment where two

response tendencies may be present, one must assume that there are
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two (H) present in a hierarchy proportionate t,o their initial strength.

If the first habit (H1) with an initial strength of three is energized by

an anxiety quotient of ten (D1), the resulting response potential will

be thirty which may be represented by H1 X D1 = R1 or 3 X 10 30

A second habit (H2) or response tendency with an initial strength of

five may likewise be energized proportionate to the strength of the

anxiety quotient of ten (D1). The resulting response potential will

be fifty which may be represented by H2 X D2 = R2 Or 5 X 10 50.

The consequence of the absolute difference between the values of H1

and H2 was increased from two (H1 = 3 and H2 = 5) to fifty (H1 = 30

and H2 = 50). Thus H2 was more likely to occur than it would have

been without the strengthening effect of (ID) (Levitt, 1967). This

phenomenon is generally subscribed to by those individuals investiga-

ting classical aversive conditioning whereby the learning situation

involves the mastering of one habit. Other investigators have postula-

ted that habit hierarchies for learning tasks of a complex nature such

as college achievement may be a function of the individual's past

experience (Levitt, 1967). Denny (1963) reasoned that task difficulty

could be defined as a joint function of the task complexity and the

student's intelligence. Child (1954) cautioned the researcher to con-

sider the varying effects anxiety (D) may have on performance when

tasks differ in complexity. He cited research which failed to find

performance facilitation for high (D) students on complex tasks. He

hypothesized this effect to be a function of the competing internal

habits for actualization in response He assumed the competition

among these internal habits to be reinforced by (D). The result may
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be heightened internal conflict and inte rference with manifest response.

The learning of the correct (R) in a complex learning situation is

impeded by the same high (D) that facilitates lea ining in a simple

conditioning experiment. In a complex situation, Child (1954) assumed

the (D) to be an energizer of the incorrect (R) along with the correct

(R) which may have a lower or similar (H) Child's theory was not

in disagreement with drive theory. It emphasized the importance of

internal conflicting (D) initiated by anxiety where Taylor's (1956) drive

theory credited the effects of complex and competitive intratasks as

responsible for increased stress and poorer (R) performance for high

(D) students. Wine (1971) emphasized that the highly anxious person

divided his attention between self relevent and task relevant variables

in contrast to the low anxious person who focused his attention more

fully on the task.

In summation, Spence (1956), Taylor (1956), and Spielberger

(1966) defined the drive theory as an emotionally based drive that

generally energized the student. It had recognizable properties that

indicated its similarity to other psychological traits which Atkinson

(1964) labeled motives. Anxiety was defined by these complementary

theories as an acquired drive that was unitary, non-specific and

stimulus free High (D) facilitated performance on simple tasks

through its energizing effect High (D) disrupted learning of complex

tasks (II) because of competing response tendencies (H) introduced by

the complex learning task This theory maintained that

an'.ciety prone high (D) students will experience interference in com-

plex learning tasks (R) at first, and later realize accelerated learning
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once the correct (H) moves up in the hierarchy of habit strengths as

a function of practice (Taylor, 1956). Berthold (1953), in clarifying

this energizing effect, described anxiety as the mother of the drive

to know. Spielberger, Gorsuch and Lushene (1970) in STAI Manual

for the State-Trait Anxiety Inventory define this predisposition of the

drive to know as a separate construct which they titled Trait-Anxiety.

They distinguished this construct as being a separate psychological

concept from the more commonly understood contemporaneous

emotion, state-anxiety. Their definition follows:

State-anxiety (A-State) is conceptualized as a
transistory emotional state or condition of the
human organism that is characterized by sub-
jective, consciously perceived feelings of tension
and apprehension, and heightened autonomic nervous
system activity. A-State may vary in intensity and
fluctuate over time.

Trait-anxiety (A-Trait) refers to relatively stable
individual differences in anxiety proneness, that is,
to differences between people in the tendency to
respond to situations perceived as threatening with
elevations in A-State intensity. As a psychological
concept, trait anxiety has the characteristics of a
class of constructs that Atkinson (1964) calls motives",
and which Campbell (1963) refers to as "acquired
behavior dispositions" (1970, p. 3).

It is from the view of anxiety as a drive and specifically as

defined by Spielberger, Gorsuch and Lushene (1970) that the relation-

ship of manifest anxiety to academic ability and academic achieve-

ment will now be reviewed.



Relationship of Trait Anxiety to
Academic AbflTt1 and Academic Achievement

The measurement of the theorized trait anxiety began in the

early 1950's with the Taylor (1953) MAS. Contemporaryto the Taylor

MAS research were other investigations of the anxiety concept.. Con-

trary to the Spence and Taylor theory, Mandler and Sarason (1952)

treated anxiety as a multidimensional construct and theorized that

anxiety was more stimulus bound. Anxiety was understood to be more

associated with achievement situations through learning and not seen

as a unitary drive. The claims of anxiety as a multidimensional con-

struct or a unitary and relatively permanent device continues today.

The theoretical basis of this research is one that holds with Spence

(1956), Taylor (1956), Cattell and Scheier (1958), and Spielberger,

Gorsuch and Lushene (1970). Their claim is that anxiety is identifi-

able in both state and trait variables. In 1958, Spielberger, working

with freshmen at Duke University on psychological examinations,

studied the relationship between manifest anxiety as measured by MAS

and academic ability as measured by ACE. The correlation of dif-

ference reported between the MAS and the ACE for the total sample

of males and females was insignificant from zero. Spielberger (1958)

interpreted these results to indicate anxiety as being uncorrelated

with a measure of academic ability. In describing further trends

which appeared from his intensive anatysis of the distributions,

Spielberger found the magnitudes of obtained correlations between the

MAS and ACE were related to the mean ACE scores of the males in

the six sub samples. As the mean ACE increased, the extent of the

20
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negative correlation between the ACE and MAS decreased. The rank

difference correlation for this relationship was . 94. Discounting

this difference, Spielberger noted that the negative correlation

decreased and approached zero as the mean ACE increased. He

attributed this phenomenon to the presence of students scoring in the

lower ranges of the ACE distribution. Two of the six Pearson product-

moment correlations for the females were significant. Further

analysis of these distributions did not suggest any systematic inter-

pretations; therefore, the females were dropped from the research

for further study. Spielberger concluded this research offered no

explanation for a relationship between the MAS and ACE. He did

suggest that experimenters using the MAS should control for academic

ability, especially so when studying heterogeneous populations with

low mean academic ability. (Spielberger, 1958). In 1970, Spiel-

berger, Gorsuch, and Lushene (1970) attempted to determine how

emotional responses, as measured by the State Trait Anxiety Inven-

tory (STAI), related to academic performance for students of com-

parable ability. They postulated that a reliable index would be

essentially unrelated to academic ability. The theory was tested

on a sample of 1200 entering freshmen at Florida State University.

The resulting correlations were based on high school class rank,

and scores on the Florida state test given to all seniors. Also,

CEEB scores were used for 15% of the students. All correlations

were zero. In allowing for the results of Spielberger's earlier

research, reported in 1958 that reported slight negative correla-

tions for some sub samples of a more heterogeneous sample, the
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authors concluded that it appeared that STAI A-Trait scores were

unrelated to academic ability indexes. Allen (1970) studied the use

of the STAI A-Trait and A-State in predicting academic achievement

of college students. He theorized that high test anxiety (TA) students

would emit more task-irrelevant responses that low TA students in

situations perceived as threatening; however, no differences per-

ceived as non-threatening. The STAI was one of four instruments used

in this experiment. Allen found the Trait scales tended to be quite

robust. Furthermore, he found them to have more reliability across

different conditions of administration than did the State scales. Allen

further suggested that the STAI may be a useful predictor of academic

success. Spielberger (Allen, 1970) provides some agreement in the

use of the STAI A-Trait as an instrument for predicting academic

achievement. Spielberger found anxiety and academic performance

to be related negatively for students in the middle ranges of academic

ability; however, this relationship was not significant. Cattell,

Barton and Dielman (1972) studied the prediction of academic achieve-

ment for sixth and seventh grade pupils from motivation, personality,

and ability measures. All three measured were found to contribute

to the variance found in achievement scores. Levitt (1967) encourages

further research of the anxiety variable through physiological and

inventory means He specifically recommends the STAI as a promis-

ing development in inventory measures of anxiety to warrant extensive

use in future research on anxiety.

Warburton (1962) reviewed 30 investigations of anxiety which

studies the relationship between anxiety and school achievement in the



United States. His results are as follows:

Significant negative correlations 13
Non- significant negative correlations 15
Zero correlations 1

Significant positive correlations 1

(1962, P. 199)

Although additional investigation of the distributions would be necessary

for specific comments, it is reasonable to interpret Warburton's

summary of studies as indicating a negative relationship being pre-

sent between anxiety and academic achievement for 96% of the investiga-

tions. In two separate reports, Spielberger and Katzenmeyer (1959)

and Spielberger (1962), the results of research on Duke University

students for three years, from 1954 through 1957, indicate that the

grades of low aptitude students tend to be uniformly low and irre spec-

tive of anxiety level. In the middle academic ability range, high

anxiety students obtained poorer grades than did the low anxiety

students. Spielberger's description of this relationship is based on

observed heterogeneous interaction of anxiety and average ability.

He indicates the analysis of the Variance test for this interaction as

being insignificant. For superior students, Spielberger found grades

to be high and apparently independent of anxiety level. In the final

analysis, according to Spielberger and Katzenmeyer (1959), anxiety

has no systematic effect on high or low academic ability students.

Nelson (1971) researched the use of the STAI inventory in pre-

dicting the first term grades of 465 students who were sampled at

random. Nelson's results supported Allen's (1970) and Spielberger,

Gorsuch and Lushene (1970) theories of the STAI- A-Trait inventory

as being useful as a predictor of academic achievement. Nelson
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(1971) further found no significant correlations between trait anxiety

and American College Test (ACT) scores. His findings indicated that

A Trait and ACT scores were independently related to prediction of

academic achievement. Hountras, Grady and Vraa (1970) studied the

prediction of academic achievement from ACT and A-Trait scores

for 62 college students; although, no significant relationships were

found. Boor (1972) suggested that future investigations determine

the extent to which anxiety measures are related to academic per-

formance only when the effects of academic ability are taken into

account.

The above review of literature indicates both contradictory and

inconsistent findings regarding the relationship of anxiety and academic

ability measures to academic achievement. Recent research with the

STAI is more conclusive in indicating a more stable and consistent

independence between anxiety and academic ability measures Allen

(1970), Spielberger, Gorsuch and Lushene (1970), and Nelson (1971).

Spielberger (1962) suggests as plausible the predictability of college

grade point averages from the STAI A-Trait scores for average

academic ability students.

The Effects of Moderate Anxiety Scores on Learning

The possible effects of various anxiety levels measured by the

MAS is reported by Taylor (1956). The relationship of anxiety level

to six independent classical eyelid conditioning endeavors was

measured in these studies. The data available for subjects in the

moderate range of anxiety indicated a monotonic relationship between
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conditioning and MAS scores. On the relationship of anxiety to

learning, subsequent reports of experiments by Allen (1970),

Spielberger (1962) and others have elected to omit use of the moder-

ate anxiety level student.

Effects of Sex Differences on Academic Achievement

A review of the literature indicates that many studies failed

to control the effects of sex differences on the criterion vari-

able. Those who attempted to report found differences that were

inconsistent both to the data under investigation and to the results

of other studies. Spielberger, Gorsuch and Lushene (1970) reported

that females tend to be more emotionally labile than males or more

willing to report their feelings. Hodges and Feeling (1970) however,

found that females tended to differ in A-State anxiety level to men

when exposed to physical danger and pain, but not on other stress-

ful situations frequently found in college life. Earlier, in

Speilberger's formative research to build the STAI, he inferred

that male college students may not have the same intellectual

correlates as females when compared on the MAS for anxiety

(Spielberger and Weitz, 1964).

The Weitz and Clover (1959) studies suggest that females relate

to different nonintellective factors that do males. These separate

investigations all suggest the importance of controlling for the effects

sex differences may have to perceiving anxiety.



Summary

The review of literature provided a selected historical account

of the development of anxiety as a psychological construct from its

initial introduction by Freund in 1894. No attempt was made to review

all of the 3, 500 plus articles and books published on anxiety. since 1950.

The development of the anxiety construct was reviewed from its early

beginnings as a hypothesized clinical variable, a by-product to the

experimental studies of learning, and finally as a descriptive concept

of both unstable contemporaneous and stable personality traits common

to principles long identified with anxiety. The development of the

Taylor (1956) MAS and the Cattell and Scheier (1961) factor analytical

studies offered further evidence to the emergence to two separate and

identifiable concepts of anxiety. Although this emergence of a State

and a Trait concept of anxiety was theorized and studied, other

psychological researchers (Mandler and Sarason, 1952) continued

to suggest that anxiety was more stimulus bound. They suggested

more experimental gains could be made if the concept were studied

from this reference, even though they acknowledged anxiety had

properties common to other personality traits and motives.

The Spence and Spence (1966) Drive Theory has sought tests of

its predictability from classical conditioning experiments. Spiel-

berger (1958) has extended the Drive Theory to study more complex.

and intra-task competitive learning situations found in real life He

'uggected controlhng for sex and academic ability differences when

studying the properties Drive Theory in predicting college academic

achievement. The research cited indicated that grades of low ability

26
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students tended to be uniLrmly low irrespective of their anxiety level.

These studied works pertained to the relationship o.f anxiety to

academic achievement in complex situations Superior students

obtained a high level of athievement and appeared to be independent

of anxiety level as well. The average academic ability student appeared

to have a negative relationship between anxiety and academic achieve-

ment. This apparent indpendence of anxiety to low and high academic

ability students varied depending on the complexity of the tasks involved.

This review of litei ature discussed the development of anxiety

as a psychological constrict, the emergence of anxiety as a trait, and

the relationship of anxietr to academic achievement when academic

ability and sex differences were taken into account. These relation-

ships were included becaiLse the literature indicated (1) a variety of

theories concerning anxi ty, (2) the importance of understanding the

differences between a trait and state conception of anxiety, and (3) the

indication that academic Lbillty should be controlled in studying the

relationship of anxiety to academic achievement.



III. METI-JODOLOGY AND PROCEDURE

This chapter descr.bes the research objectives, the sources of

data, the sampling technque, and the experimental design.

Research Objectives

The objective of this research was to isolate, identify and

measure the relationship of one theoretical variable to academic

achievement. The theor tical variable was A-Trait anxiety. The

subjects were all of the undergraduate women who entered UNC fall

term 1970 and were single, between the ages of 16 and 20, high

school graduates in the sring of 1970, and citizens of the United

States. The sample was Jesigned to represent the "typical" fresh-

man college woman.

The theoretical basLs of this investigation was derived from the

properties of scientific tleory as outlined by Levitt (1967). They are:

The phenomenon (trait anxiety) being explained
must be capalle of being measured objectively.

The theoretical statement (a study of the relation-
ship of anxietr proneness to cumulative grade
point average variances among student sub groups)
must be based on some already known facts in a
logical .manne r.

The theory (a significant relationship is suggested
between mdiv dual anxiety proneness and levels of
academic ach evement for college women students)
must permit the deduction of new hypotheses which
can be tested experimentally (Levitt, 1967, p. 17).

The trait anxiety variable was a resultant construct of eighty

years of anxiety research as discussed and defined in Chapter II. For

purposes of this study, the theorized definition of trait anxiety as
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offered by Spielberger, C orsuch and Lushene (1970) will further be

limited. Trait anxiety to this investigation was understood to be the

resulting mathematical q otent of the STAT. The A-Trait anxiety

score provides an objective measure of the concept, drive theory.

The St. ite-Trait Anxiety Inventory

An examination of the STAT manual provided the following dis-

cussion of the reliability and validity tests of the STAT inventory.

The STAT inventory is comprised of two separate self-report

scales for measuring sta e anxiety (A-State) and trait anxiety (A-Trait).

Each separate scale consists of 20 statements. The scales are

printed on opposite sides of a single test form. The inventory has

no time limits and colleg students usually complete either the A-State

or A-Trait scale in six tc eight minutes. The range of possible scores

for form X-2 (A-Trait) vtry from a minimum score of 20 to a maximum

score of 80. Subjects reipond to each inventory item by rating them-

selves on a four point sc le. The following is a sample inventory

item:

21. I feel pleasant 1 Almost never
Sometimes
Often
Almost always

The test constructin of the STAI was begun in 1964 at Vander-

but University and later ':ontinued at Florida State University. The

items were originally buiLt from a pool of items used by the IPAT

anxiety scale, Taylor MAS, and Welsh anxiety scales. The retained

items were repeatedly teHted on Vanderbilt students. The latest

research information rev.ewing the reliability and validity of the STAI

29
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was largely provided by 5 pielberger since the instrument did not

become availablethrough Consulting Psychologists Press, Inc. until

1971. Allen (1970) of the University of Illinois provided some addition-

al review which will be d scussed later.

Test-retest correl tions, alpha coefficient measures of internal

consistency, and item-remainder correlations were the analyses

selected by the inventory authors to test the stability and internal

consistency of the STAT. The test-retest correlations of r = . 73 to

r . 86 were interpreted by the test authors to be reasonably high

The alpha coefficients of r = . 86 and r = . 89 were found for male and

female undergraduates. The authOrs state that the STAT scales indicate

a high degree of internal consistency and reliability as evidenced by

the above three tests.

The STAT manual 'as carefully reviewed with regard to the

criteria of excellence esiablished by the American Psychological

Association (APA) (1954) The APA publication was structured to

inventory a new psychological test against APA standards of excell-

ence for sound psychome ric instrument construction. Spielberger,

Gorsuch and Lushene (1970) present a very objective and open attempt

to note the validity, reli bility and norm group limitations of the STAI.

Since the STAT is not a n ttionally known test similar to the ACT, the

norm groups are adequate, though small. The norm groups were

established frOm over 3, 000 high school and college students. How-

ever, there are some inierences and omissions made by the STAT

authors that need to be c allenged; Although the test-retest reli-

ability coefficient for 23 women yields a fairly respectful correlation
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coefficient of r = .77, it is calculated and reported on a relatively short

time period of 104 days, he equivalent of one collegiate quarter. The

sample was not collected randomly but represented only those women

who enrolled in an introdtctory psychology course for one quarter.

The assumption of a mode rately high reliability coefficient should be

held tenuously, at best, with the above factors in mind.

The STAI concurrent validity correlation coefficient also needs

further clarification. Th assumption of a moderately high validity

with a report on the concnrreñt coefficient of validity was based on

well accepted and resear:hed anxiety inventories presently in the field.

They are: the Taylor Ma iifest Anxiety Scale (MAS), the Institute for

Personality and Ability Tsting (IPAT Anxiety Scale), and the Zucker-

man Affect Adjective Che:k List (AACL). These concurrent validity

correlations are presentd in Table 1.

TABLE I. Correlations etween the STAI A-Trait Scale and Other
Measures of 'rait Anxiety

College Females College Males NP Patients
N=126 N=80 N66

Anxiety
Scale STAI IPAT TMAS STAI IPAT TMAS STAI IPAT

IPAT 75 . 76 77*

TMAS . 80 . 83 . 79 . 73 . 83 . 84

AACL .52 .57 .53 .58 .51 .41

= 112 for the correlat on of STAI to IPAT

In Table I, the test authors noted the moderately high correlation

coefficients of concurren validity between the STAI and the IPAT or

TMAS. They suggested that these three inventories could be assumed
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to be alternate measures of A-Trait, but that the AACL was only

moderately correlated. ['he present study suggests that the correla-

tions noted by Spielberge:-, Gorsuch and Lushene (1970) may suggest

inflated relationships. Tiis would seem to be a natural result since

the STAI was constructed from a pooling and evaluation of test items

taken from the TMAS, IPT and Welsh Anxiety Scale (Spielberger,

Gorsuch and Lushene, 1970). A logical conclusion would seem to

indicate that the STAI wa' tested for concurrent validity by using

parent tests that helped cnceive the STAI.

The most serious o mission of validation committed by the test

authors is one which nece ssitates the need for studying the relation-

ship of A-Trait anxiety levels to academic achievement. The authors

attempted to determine tFis relationship and proceeded to verify it by

administering the STAI .A-State and A-Trait inventories to 1,200 enter-

ing college freshmen at Florida State University. The criterion of

aptitude and achievement are determined from a variety of academic

data which happened to be available prior to the students enrollment

at Florida State Universily. The criteria were as follows:

High school gade point averages
High school cass rank
The Florida 1-igh School 12th grade test
CEEB scores

The resulting correlations were essentially zero for the STAI

scores and each of the abve criteria. From this analysis, the

authors concluded that th STAI scores seemed unrelated to achieve-

ment or aptitude as definE d by the above criteria. This conclusion

was not borne out by Alle:i (1970) who studied the predictability of

academic achievement frc m anxiety inventories. Allen also



33

investigated the effects of these different conditions of administration

on state and trait anxiety measures. The findings were as follows:

Of the 198 corre .ations, 28 were significant at the
05 level or bettr. The STAI-T accounted for 6

and the STAI-S fr 13. The STAI-S, administered
under regular conditions, significantly correlated
with 10 of the 11 academic variables (ranging from
-. 37 to -. 63 witl, a mean correlation of -. 51). These
data suggest the STAI may be a useful predictor of
academic success, although a replication of these find-
ings would consi erably strengthen this hypothesis
(Allen, 1970, p. 357).

Although the infereLces and omissions introduced above were con-

sidered serious, they we:e not considered to be flagrant and did not

constitute willful disrega:d for honesty and precision in test construc-

tion. On the contrary, tIey were suggestive of additional research to

verify the speculative usefulness of the STAI A-Trait inventory in

academic settings.

The American College Test

The purpose of the ACT, as stated in the Technical Report

(1965), was to transmit t mely information that was especially relevant

to the student, his high s :hool, and his college during the transition

from secondary to higher education. The test uses the four subtests

of English, mathematics, social studies, and natural science to

measure academic potential and educational development. A raw

score is obtained for eac i of the four subtest. Each subtest score

is converted to a standar 1 score. A fifth score, the composite. score,

is derived by computing the mean from the sum of the four standard

scores of the test battery. The composite score for each student can

then be compared to several different norm groups that have been
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defined and compiled by th ACT program. Institutional norm groups

are also provided for coll ges who participate with ACT research

services.

A selection of self rported high school grades and a student

information blank complet the total test. The test takes approximately

three and one half hours a:id testing centers are now located through-

out the world. The preset t data bank of ACT contains information con-

cerning over two million sLudents per year who have written the ACT

since its inception in 1959 Because of the general acceptance of the

information regarding ACY it was not considered necessary to pre-

sent a review of the nume ous reliability and validity studies that are

available in the literature.

The ACT composite scores used in this study were drawn from

computerized records and student permanent records of the Univer-

sity of Northern Colorado during the summer term of 1972.

Th Experimental Design

The two independent variables in the study were: (1) A-Trait

anxiety scores; and (2) ACT composite scores. The A-Trait anxiety

scores were obtained frorr unit record files maintained by the Univer-

sity Counseling Center. I he ACT composite scores were on file in the

Registrar's Office of the niversity.

The CGPA was the dependent variable and represented the mean

grade point average of each of the freshmen women in the sample. The

sample and the ACT scores were obtained from the permanent records.

The CGPA was available f -om computer center records.
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The nature of the r lationship of anxiety to academic achieve-

ment is not clearly define1 by other studies. The literature suggests

that the anxiety and academic achievement appears to vary with the

learning situation and the subject's academic ability. The relation-

ship of anxiety to academ' c achievement for average ability students

represents the focal prob em of the present study. The literature

was consistent in indicatig independence of the anxiety variable

to the typical collegiate CGPA measures of academic ability. Nelson

(1971), Spielberger, Goruch and Lushene (1970) along with other

investigators provided ag eement in their findings of no significant

correlations between trail anxiety and ACT scores. To determine

if these non-significant cc rrelations may indicate a curvilinear

relationship for building curvilinear regression equation, a graphical,

two dimensional plot of a random sample of 100 A-Trait to ACT scores

was drawn and inspected or possible curvilinear trends which would

not be indicated by a simr le correlation coefficient. Inspection of the

scatter diagram did not yeld any elliptical fields that would be sugges-

tive of either a linear or :urvilinear trends between the two variables.

This evidence was accept4d as sufficient indication of the independence

of the anxiety measures t the ACT scores. A copy of the scattergram

is found in Appendix A.

Continued inspection of the raw data was made to determine if

an analysis of variance as outlined by Lindquist (1956) and a linear or

curvilinear regression anlysis as described by Croxton and Cowden

(1955) would be appropria :e. An investigation of the data by an

analysis of variance design for treatment by levels requires that the
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criteria meet certain assmptions in order to yield an unbiased F

ratio. The assumptions basic to the ratio of the mean square for

treatment by levels to tha for within-cells distributed as F are listed

as follows:

Each treatmer t subgroup has been randomly
selected from the corresponding subpopula-
tion in the present population.

The distributin of criterion measures for
each of these ;ubpopulations is normal.

All of these distributions have the same vari-
ance (12) Lincquist, 1956, p. 138).

To aid in the verification of a statistical design that would lend

itself to the data and not iolate the assumptions requisite of the

statistical test, the 1,080 CGPA's linearly transformed to Z scores.

It is particularly important to note that the form of the Z distribution

is invariant from the orig.nal form common to the original CGPA

score distribution (Blomniers and Lindquist, 1960). A frequency

polygon was then sketchec from points selected every . 5a distance

beginning with the extreme plus and minus Z scores represented.

An approximate normal curve was then plotted from the normalized

Z scores to provide a graDhical comparison to the Z scores distribu-

tion derived from CGPA rarks. The mathematical function used to

determine the transformel normal Z scores from the original Z

scores is described by Cioxton and Cowden (1955). The graph is

found in Appendix B. Ins ection of the graph indicated that the dis-

tribution of CGPA scores conformed very well to the superimposed

approximate normal curv with only a slight score restriction at the

extreme upper end of the scale.
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The analysis of var .ance with a treatment by levels designed

required a three by four rray to meet the specifications defined in

this study. The criterior scores were the scores common to the rows

and columns which were :ompared for variance. The three levels of

anxiety which would repr sent the three columns of the array were

determined on an arbitray basis of upper-third, middle-third, and

lower-third of all the anx .ety scores for women. The four levels or

rows represented the high, above average, below average, and low

academic ability levels ol the students. Thes.e four levels were based

on classifications that we -e approximately proportionate to groupings

common to the total rang of ACT scores for women in the defined

population. The groupings have been adjusted to provide for balance.

The groupings presented .n Table II were based on the ACT composite

scores that range from a low of one to a high of thirty-six.

TABLE II. Act Score Distribution for Women and the Number of Scores
in Each of the Four Tested Levels.

The scatter of scors or variance of the population was assumed

to be similar to the varia ice of each of the subpopulaticn distributions

since the total defined poulation was used in establishing twelve sub-

populations in the three b T four array. To give further credence to

this assumption, graphic I plots of random samples of one hundred

scores each were made f] orn all four of the levels of defined academic

Academic
Ability Level

A( T
Sc re

Number
of Women

Percent
of Scores

High Ability 26-36 156 14%
Above Average 22-25 353 33%
Below Average 18-21 367 34%
Low Ability 1-17 204 19%
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ability based on grouping from the ACT. Inspection of the graphs

indicated no marked hete:ogeneity of variance patterns from one

ability level to another. graphical inspection of the score scatter

at the various treatment levels was considered sufficient to support

the assumption of homogeneity of variance among the treatment

populations congruent witj the normal distribution of the parent popula-

tion of criteria scores. Atdditional support for accepting this assump-

tion was provided by the Norton study of the effects of non-normality

and heterogeneity of vari.nce (Lindquist, 1956). Norton investigated

both the joint effects of kck of symmetry in criteria scores and

heterogeneous variances; and the separate effects of heterogeneity

of variance and non-nornality upon the F distribution. In general,

Norton found that unless the heterogeneity of either form or variance

was so extreme as to be :eadily apparent upon inspection of the data,

the effect upon the F dist:ibution was probably negligible. Graphical

plots of these distributiors are found in Appendix C.

The analysis of var ance in treatment by levels as described by

Lindquist (1956) was sele ted as one of the statistical test designs for

the following reasons:

An inspection of the scatter diagram of the
relationship cf anxiety to ACT scores indicated
an independert and random relationship.

A plot of the :riteria scores against a hypothetical
normal curve indicated that the pop'ulation of
criteria score s could be defined as meeting the
assumption 0J normality.

An inspection of the possible heterogeneity of
criteria scor variances at the various treat-
ment levels y elded similar patterns of score
scatter with no marked extreme bi-modal score
clusters. An I finally --



4. The Norton study indicated that only extreme hetero-
geneity of var ance combined with skewed score dis-
tributions would bias theF ratio (Lindquist, 1956).
Neither the fo, m nor the variance appeared markedly
skewed from the normal or heterogeneous in variance
from row to rw and column to column.

In an attempt to further define the possible relationship anxiety

may have with academic achievement, a second degree polynominal

was developed to predict CGPA from ACT and anxiety scores. The

equation was developed with ACT weighted in a linear relationship to

CGPA. This relationship is well established by the American College

Testing Program (1971). The relationship of the second independent

variable, anxiety, was ba ;ed on a linear and a quadratic relationship

that was computed after a i inspection of the graphs and a review of the

literature. A copy of the e graphs are in Appendix C. The curvilinear

predictive equation was obtained after repeated computer runs to deter-

mine the best curvilinear predictive equation. A linear or first degree

polynominal was also devloped which placed both the ACT and anxiety

variables in a linear relationship to CGPA scores. This first degree

curve was then compared with the second degree curve to determine

if the non-linear coefficieit of determination was significantly larger.

It was also a part of this ;tudy to test the increase in the explained

variation of the computed values of CGPA that resulted from the intro-

duction of anxiety as the second independent variable to the variation

that had not been explaineJ before the introduction of the anxiety van-

able.

The . 05 level was elected as the minimum acceptable level for

all tests of significance.
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Summary

Information was pre 5ented on the definition and selection of the

total population studied in this investigation. A review of the reli-

ability and validity of the TAI A-Trait and ACT instruments used in

this study was presented.

The total number of students studied and the percent of the

population divided into foir ability groups and three anxiety groups

were given.

A preliminary analysis of the properties of the criterion vari-

able CGPA as to normalitr, variance and linear relationship to the

two independent variables was revised. A graphical comparison to

inspect the relationship oI ACT to anxiety was also present.

Finally, the selecti n of the analysis of variance and multiple

linear and curvilinear regression equations as the statistical functions

used to test the hypothese; were discussed.
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IV. ANALYSIS OF THE DATA

There were 1,228 ireshmen women who entered the University

of Northern Colorado the fall quarter of 1970. A total of 1,080 women,

eighty-seven percent, m t the population parameters defined in this

investigation and were in luded in the study.

An analysis of van nce model was used to analyze the data for

null hypotheses I through V.

The tests of signifi :ance for hypotheses VI and VII were based

upon the t-test for coeffic ients of correlation as defined by Croxton

and Cowden (1955).

The three levels of anxiety were determined on an arbitrary

basis by dividing the tota sample of A-Trait scores into thirds

defined as upper-third, niiddle-third, and lower-third anxiety groups.

The four levels of acadenic ability were based on the distribution of

ACT composite scores for students in this sample. The four group-

ings of high, above average, below average, and low levels of

academic ability were aproximately proportionate to ACT composite

score distribution of the ;ample.

The (p . 05) was s Iected prior to this investigation as the

minimum level of significance accepted for all seven null hypotheses.

Null hypothesis I stted that there are no differences among

the three anxiety groups .t any of the levels of tested academic ability.

The common F test for ai.alysis of variance in a treatment by levels

design was employed to nake the comparison (Lindquist, 1956). The

F test was used to deternine the presence of CGPA differences among

the three anxiety groups. Academic ability differences were not
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considered for this anaIyis. The results of the analysis were not

significant and null hypotlesis I was retained. The analysis of mean

CGPA variance by anxiet groups in a treatment by levels design is

shown in Table III.

TABLE III. Analysis of CPA Variance for High, Moderate and Low
Anxiety Grouis
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Null hypothesis II s :ated that there are no differences in the

academic achievement of high and low anxiety students who have

above average academic bility. Drive theory assumes that high

anxiety students of above average academic ability should earn higher

CGPA marks than students of similar academic ability but lower

anxiety drive. The CGPJ. variance for high and low anxiety students

of equal academic ability did not differ significantly. Therefore,

null hypothesis II was ret iined. The analysis of CGPA variance for

high or low anxiety prone students with above average ACT scores is

presented in Table IV.

Source of
Variation

Degres of
Freedom

Sum of Mean Sum
Squares of Squares

0. 656 0. 328
361.273 0.335
361. 930

X=2.78 s=0.589
= 2.80 S = 0.571

2.74 5 = 0.578

F

0.98Between Groups
Within Groups

Total

Low Anxiety:
Moderate Anxiety:
High Anxiety:

F at . 05 = 2. 99

a
1077
1079

N = 355
N = 346
N = 379

N number of subjects in he group
X mean
s standard deviation



TABLE IV. Analysis of CGPA Variance for High and Low Anxiety
Students with above Average Academic Ability

Source of Degrees of Sum of Mean Sum
Variation Freedcm Squares of Squares F

Between Groups 1 0.003 0.003 0.01
Within Groups 245 71.770 0.293

Total 246 71. 773
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Null hypothesis III s :ated that there are no differences in the

academic achievement of high and low anxiety students who have below

average academic ability. Drive theory assumes that high drive

students who have below a ierage academic ability should experience

lower CGPA achievement :han low drive students with the same

academic ability. The re ults of the F test indicated a significant

difference existed between the two anxiety groups. Investigation of

the mean CGPA difference between the groups indicated higher achieve-

ment for the high anxiety roup. These findings did not support the

drive theory tenents defin d in this investigation. As a result of the

significant differences fou id, null hypothesis III was rejected. The F

test of CGPA variance for students of below average ability and either

high or low anxiety proneness is presented in Table V.

Low Anxiety: N = 1 31 2. 89 = 0.545
Iiigh.Anxiety: N = 1L6 X = 2.88 = 0.537

F' at .05:: 2.88

N number of subjects in he group
X mean
s standard deviation



TABLE V. Analysis of CGPA Variance for High and Low Anxiety
Students with 3elow Average Academic Ability.

Source of Degre s of
Variation Freeth m

Low Anxiety
High Anxiety
F at . 05 = 3. 88
*p .05

N number of subjects in the group
X mean
s standard deviation

Null hypothesis IV stated that there are no differences in the

academic achievement of iigh and low anxiety students who have

average academic ability. For this test, the below average and aboye

average academic ability groups were combined to form a, general

category defined as average. The results of the F test indicated no

significant difference bet\'een students who have average academic

ability and are membe'rs f either the high or low anxiety groups.

Therefore, null hypothesis IV was retained. The F test of the CGPA

variance for these studen s is presented in Table VI.

TABLE VI. Analysis of C
Above and Be
in Respect to

Source of Degre
Variation Freed
Between Groups 1

Within Groups 496
Total 497

Low Anxiety: N =
High Anxiety: N =
F at . 05 3. 85
N number of subjects

N = 112 = 2.55
N = 139 = 2.68

in he

Sum of
Squares

1. 165
686
850

3PA Variance for the
ow Average Academi
Eligh or Low Anxiety
s of Sum of

Squares
0. 228

936
164

243 = 2.73
255 = 2.77

s = 0.503
s = 0.478

Combined Groups of
c Ability who Differed
Measures

Mean Sum
of Squares F

0.228 0.80
0. 284

$ = 0.552
S = 0.514
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Between Groups 1

Within Groups 249
Total 250

Mean Sum
of Squares F

1. 165 4. 86*
0. 240

group mean s standard deviation
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Null hypothesis V s :ated that there are no differences in academic

achievement between moderate anxiety students and the combined groups

of high and low anxiety stidents. Prediction consistent with drive

theory assumes that stud nts with moderate anxiety should not realize

significantly different grade point averages than do their counter parts

with comparable academi: ability and higher or lower anxiety prone-

ness. No differences wei e found between the moderate anxiety group

and the combined high an* low anxiety group. The combined group of

high and low anxiety stuth nts did not differ in CGPA achievement from

the moderate anxiety groi. p. Since no differences were found, null

hypothesis V was retaine. The F test of the CGPA variance for the

moderate anxiety group c )mbined to the high and low anxiety group is

presented in Table VII.

TABLE VII. Analysis of GPA Variance for the Combined High and
Low Anxiety Groups Compared to the Moderate Anxiety
Group

Source of Degres of Sum of Mean Sum
Variation Freed m Squares of Squares F

Between Groups 0. 434 0. 434 1. 29
Within Groups l07 361. 139 0. 355

Total l07 361. 563
Low-High Anxiety: N = 734 = 2. 76 s = 0. 583
Moderate Anxiety: N = 346 = 2. 80 s = 0. 571

F at . 05 = 3. 85

N number of subjects in the group
X mean
s standard deviation

Null hypothesis VI tated that there are no differences in the

estimation of CGPA from ACT and anxiety scores in a second curvi-

linear equation and an estLmation of CGPA from ACT and anxiety
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scores in a linear equaticn. Drive theory suggests that the anxiety

variable would have a cuivilinear relationship to CGPA for the

average ranges of academic ability. Therefore, a linear relation-

ship of A-Trait anxiety tc CGPA for all levels of academic ability

would not be consistant w.th the tenents of drive theory. The statisti-

cal results suggest that the curvilinear equation is notsignificantly

different from the linear quation in prediction efficiency (t = . 3822,

p . 05). The formula used in computing the correlation and in com-

pleting this statistical test is included in Appendix D. The results of

the t-test indicated no sigrificant difference between the linear co-

efficient of correlation azid the coefficient of correlation based on tlie

curve. Null hypothesis VI was retained.

Null hypothesis VII stated that there are no differences in

estimating CGPA from A(T measures alone and an estimate based

on both ACT and A-Trait anxiety scores. Visual inspection of com-

puter runs with samples f the studied population indicated that the

anxiety to CGPA relation hip was not a linear one. The resulting

prediction equation of CG 'A was formulated with ACT in a linear and

anxiety in a quadratic reiLtionship to CGPA. The results of the t-test

indicated no significant dirference could be attributable to predicted

CGPA based on ACT scores alone and CGPA based on ACT and the

additional A-Trait anxiet scores (t = 1 6685, p 05) Since no

differences were found, nih hypothesis VII was retained. The formula

for the t-test is found in .1.ppendix D.



Summary

The results of the aJLalysis of data was incongruent with the

tenents of drive theory prsented in this study. The tests of signifi-

cance found for the secon and third null hypotheses were of particular

interest. It was assumed from drive theory that students of above

average academic ability nd high anxiety would achieve a higher

mean CGPA than students of the same academic ability and low anxiety.

It was speculated that acalemic achievement would not be too difficult

for this group. The refor , the high anxiety group would benefit from

strong drives associated ,ith high anxiety. They would realize better

CGPA achievement as a r sult. A test of the significance of CGPA

differences for these two roups was defined by hypothesis II. The

F test indicates no signifi;ant difference at the .O5 level.

The same drive thery suggests that below average academic

ability students would finc the task of academic achievement difficult.

The high anxiety group wculd realize lower CGPA achievement than

the low anxiety group in tiLe below average ability level because the

high anxiety group would :ealize more confusion and stress in attempt-

ing to cope with their exc ssive drive in a complex learning situation.

Therefore, the low anxietV group of the same academic ability level

would realize better academic achievement. Hypothesis III, the test

of significant CGPA diffeiences for high and low anxiety students of

below average academic ability, did not support the differences implied

by drive theory. The F tst of hypothesis III was found to be signifi-

cant. Hypothesis III was rejected. Inspection of the CGPA means for
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the two groups indicated t:tat the high drive students obtained a superior

CGPA mean. Drive theory expectations would have predicted a superior

mean CGPA for the low d] ive students. The significant CGPA differ-

ence found for low and high anxiety groups of below average academic

ability did not complemen: the relationship anticipated by drive theory.

A significant difference did exist for this below average ability group

but it was not one consistnt with drive theory.

No differences wer apparent from a test of variance among

anxiety groups for all the academic ability levels combined. Neither

was a significant differen :e found in a comparison of high and low

anxiety groups to the moderate anxiety group of students. Specific

examination of the consis ency of drive theory expectations was

directed toward the two h vels of average academic ability. It was

in the average academic bility levels that differences in academic

achievement consistent wth drive theory expectations received

additional investigation. None of the tests of differences in academic

achievement between the xigh and low anxiety students of average

academic ability supportE d drive theory expectations.

The investigation 0: the data tends to negate the expectations of

academic achievement anticipated from drive theory for the 1,080

freshmen women compri ing this study.



V. SUMMARY, CCNCLUSIONS AND RECOMMENDATIONS

Summary

This study was concerned with determining the relationship of

anxiety to CGPA marks for selected levels of academic ability. The

anxiety variable in this stidy was defined as representative of either

high, moderate or low drive traits. The groups were selected from

a division of the STAT A- - 'rait anxiety inventory scores for the sample

studied. The divisions represented equal thirds. The CGPA marks

represented the cumulative grade point average for all freshmen women

who completed at least nii e hours per quarter for three consecutive

terms at the University of Northern Colorado. All women in the study

matriculated fall 1970. The subjects were all single, between the ages

of 16 and 20, citizens of t ie United States, and high school graduates

in the Spring term of 1970, Four levels of academic ability were

selected from an approximate normal distribution of ACT scores

obtained for the sample stidied. Those students scoring beyond plus

or minus one standard de iation were assigned to high and low levels

of academic ability. Tho e scoring within plus or minus one standard

deviation of the mean wer classified respectively to above and below

average ability levels. T. e distribution percentages were slightly

adjusted at the extremes t provide for better balance.

The data were analyed by the us of two automatic data process-

ing programs written for his purpose. Analysis of variance tests of

CGPA differences for selE cted anxiety and academic ability groups

were made. Regression Equations were computed, by a method of
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least squares, and result ng numerical values of correlation coefficients

were determined for thes simple, multiple linear and multiple quad-

ratic equations.

First, F ratios for the first five null hypotheses were computed,

Next, three regression ecuations were developed for predicting CGPA

from theindependent variables, anxiety and ACT, to determine the

unique contribution of eaca variable.

An overall F test of variance was made of CGPA differences for

all of these three anxiety groups. The high and low anxiety groups

were then tested for variances in academic achievement for the follow-

ing three academic abilit) levels: above average, below average, and

above and below levels co-nbined. The last F ratio tested the variance

in academic achievement or students of moderate anxiety compared to

students classified in the ugh or low anxiety groups.

Three regression ecuations were developed for predicting CGPA

achievement for the total )Opulation.

The first equation predicted CGPA as a linear function of ACT

only. The second equatio i predicted CGPA as a linear function of ACT

and A-Trait anxiety meas ire s. The third equation predicted CGPA

as a linear function of AC r and a quadratic function of A-Trait anxiety

measures. The two null lypotheses that were formulated to study the

varying relationship of AC T and A-Trait anxiety in predicting CGPA

were both retained. Correlation coefficients were computed and t-tests

were developed to compare the differences among the equations in pre-

dicting academic achiever ient for the total population.
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The independent va iables, A-Trait anxiety and ACT, were

examined to determine if they would aid in explaining the variation

of the criterion, CGPA. Analyses were made for the total population

and for selected groups of the population.

Null hypothesis I ws retained. It was considered the main

hypothesis in the analysis of variance model. It stated. that there are

no differences among the anxiety groups as any of the levels of tested

academic ability. HypotIesis III was the only null hypothesis rejected.

It was written to study ti-u differences in academic achievement for

high and low anxiety studnt groups that were below average in academic

ability. An inspection of the CGPA means for the two groups indicated

that the high anxiety grou earned higher CGPA marks.

The major finding v as the drive theory as defined in this research

failed to predict or interF ret the academic achievement among average

academic ability students The high anxiety group of low ability

students achieved significantly higher CGPA marks than the low anxiety

group of low ability stude:ts. Drive theory as defined in this study

allowed the hypothesis th t the low anxiety students would receive

higher marks. Academic achievement w.as assumed to be difficult

for this low academic abiity level. Therefore, a high drive predis-

position would tend to inte rfere with learning the appropriate adap-

tive response necessary f)r achieving higher CGPA marks. Thus,

drive theory would predic: that the low drive students would realize

significantly better academic achievement The level of differences

found between the high am low anxiety group of low ability indicates

that the high anxiety group obtained significantly higher CGPA marks.
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This result does not SUPP( rt the assumptions of drive theory. The

retention of the other six iull hypotheses of no difference for the total

population and other selected 'levels suggests that the relationship of

A-Trait anxiety to CGPA .s a random one. The insignificance dif-

ferences found for the other null hypotheses and the lack of support

for drive theory assumpti)nS indicates by the statistically significant

differences found for null Hypothesis III suggests that caution should

be used, in interpreting th implie,d difference. The significant dif-

ference in CGPA variance between the high and low anxiety groups of

low academic ability corn ared to the lack of difference found for the

other six null Hypotheses also suggests the operation of extrinsic

error factors. The valid ty of the STAI A-Trait inventory in measur-

ing the concept anxiety as conceptualized by the tenants of drive theory

is also open to question. Equally plausible is the consideration of the

criteria variable, CGPA, as an inappropriate criterion.

Conclusions

The major conclusbn of this study was that academic achieve-

ment for the 1,080 college women studied appeared to be randomly

related to A-Trait anxiet r scores. This randomness was expected

for the extremes of acath mic ability. Students of average academic

ability were expected to cemonstrate a predictable relationship to

CGPA achievement that could be implied from their A-Trait anxiety

score and the assumptiors of drive theory presented in Chapter II.

Null Hypothesis III was r ejected. The implication of this 'null hypo-

thesis is that a differenc exists in academic achievement for the
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high and low anxiety grous common to below average academic

ability. Inspection of the mean for each group indicates that the high

anxiety group attained better academic achievement than the low

anxiety group. The stati tical analysis of the apparent difference

associated with anxiety gi oup membership is not supported by the

statistical tests of the other levels of average academic ability.

Neither is this difference predicted from the tenants of drive theory.

Drive theory assumptions suggest higher achievement for the women

with low anxiety means ai.d below average academic ability. Although

the A-Trait anxiety memlership and CGPA achievement may be a

significant one statistical .y for this ability level, a knowledge of

drive theory introduced br Spence (1956), Taylor (1956), and Spiel-

berger (1966) would sugg st that the differences may be more due to

extrinsic or random factcrs than to a relationship with A-Trait

anxiety measures. The extrinsic factors may have been introduced

by the experimental design selected for this investigation. There are

other logical appeals to eplaining the statistical significance found

for one level of the popultion and not supported by similar findings

at other critical levels. rhis realization suggests caution to inter-

preting the significance o this difference as attributable to a variance

in CGPA associated with roup membership determined by anxiety

scores.

The study of CGPA prediction from the ACT variable alone and

prediction based on the addition of the anxiety variable in both a linear

and quadratic relationship implies that anxiety is not a significant

contributor to predicting cademic achievement. Results of the study
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indicate a correlation of . 5056) exists between ACT and CGPA.

Further data analysis of tie inclusion of A-Trait anxiety as a linear

and later as a quadratic predictor of CGPA with the ACT predictor

only increases the correliiion ratios to (0. 5074 and 0. 5075) respec-

tively. This improved correlation coefficient was tested to be non-

significant. These findin s corroborate the implications suggested

from the analyses of variLnce model discussed above. The results

tested by both statistical nodels indicate that knowledge of a subject's

A-Trait anxiety score affrds little predictive value of her academic

achievement.

Recommendations

Based upon the data, the findings, and conclusions of this study

the writer recommends the following:

The STAI A-Trait inventory should be given to

all incoming tudents who scored in the 18-25

range of the i1CT. Various patterns of CGPA

achievement gould then be investigated to deter-

mine if other factors could be identified which

could be adde to improve the prediction of

academic achLevement for college freshmen

women.

A follow-up study should be made of those

women in the sample who had high or low

A-Trait anxiety scores and scored in the below

average acadimic ability range on the ACT.
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Task complex Lty should include other factors

such as, num1er of quarter hours carried

and departmelLt major. The inclusion of these

factors with a student's academic ability (ACT)

would afford more precise definition of task

difficulty.

Present procdure should be tried with other

populations to determine if the present results

generalize to )ther groups.

A follow-up sludy should be made for all TJniver-

sity of Northe rn Colorado men who met the

population specifications defined in this study

for women. study of the men would present

additional inlc rmation concerning the difference

between men nd women in their non-intellective

characteristics to one variable, A-Trait anxiety.

A longitudinal study of trait anxiety encompassing

college persi tence through graduation would be

of value.

In summary, the S'IAI A-Trait inventory did not appear to make

a significant contribution :0 predicting or explaining the variance in

academic achievement fo a sample of the University of Northern

Colorado women. The significant difference in academic achievement

found for the low and high anxiety groups of below average academic

ability should be consider d with caution. The drive theory subscribed

to for interpreting the dat did not explain this significance nor did
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additional statistical tests for other selected partitions of the sample

collaborate the findings sggested for the below average level of

academic ability. Furthe research of the STAI A-Trait anxiety

inventory is needed to tes: the usefulness of this instrument in under-

standing the variance in a ademic achievement among college women.
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APPENDIX A

SCATTERGRAM OF STAI A-TRAIT ANXIETY AND

ACT SCORES FOR A RANDOM SAMPLE OF 100 WOMEN
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APPENDIX B

A COMPARATIVE FREQUENCY DISTRIBUTION OF CGPA MARKS

FOR 1080 WOMEN THAT ARE TRANSFORMED TO Z-SCORE

INTERVALS AND PLOTTED AGAINST A NORMALIXED

DISTRIBUTION OF GROUPED Z-SCORES
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APPENDIX C

FOUR SCATTERGRAMS OF CGPA MARKS AND ANXIETY

SCORE DISTRIBUTIONS FROM A RANDOM SAMPLE OF

100 WOMEN WHOSE ACT SCORES ARE COMMON TO A

GIVEN ACADEMIC ABILITY LEVEL

66



70

60

50

H

30

20

67

1

CUMULATIVE GRADE POINT AVERAGE

Scattergram of STAI A-Trait anxiety scores and CGPA marks for
a sample of 100 women with low academic ability

0

0

-

0

00 0'
o0

COO

o0

000000

o0
o c00

o

°D
0000000

00 o 0 0

o

0

o0

o00e
0

0



60

50

z
40

30

20

70

68

0

a

0 0
0 o0

0

Qoo
0

0

0

0 0

oo0
00

0

0 0
0

2 3

CUMULATIVE GRADE POINT AVERAGE

Scattergram of STAIA-Trait anxiety scores and CGPA marks fora sample of 100 women with below average academic ability.



70

60

50

Z40

30

20

Scattergram of STAI A-Trait anxiety scores and CGPA marks for
a sample of 100 women with above average academic ability.

69

0'

I

C

0

0
QO

0

0

o
0,

C

o

00
0o:o

0

0

0

0
0

8o
0

c 0

0g0
00

00

0

e eo
C

0
00

00
00

a 3

CUMULATIVE GRADE POINT AVERAGE



70

60

50

H

z
40

30

20

70

0

0 0
0 0 0

0 0
0 co0O000000 C9

0
oO o00
0
0000 00

0 00
-00 c 0

0 0000
1 2 3

CUMULATIVE GRADE POINT AVERAGE

Scattergrarnof STAI A-Trait anxiety scores and CGPA marks for
a sample of 100 women with high academic ability



APPENDIX D

COMPUTED REGRESSION EQUATIONS AND

FORMULAS FOR CORRELATION COEFFICIENTS

AND SUBSEQUENT t-TESTS
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COMPUTED REGRESSION EQUATIONS AND
FORMULAS FOR CORRELATION COEFFICIENTS

AND SUBSEQUENT t-TESTS

The notation used herein is given at the end of this appendix.

The population data were used in an automatic data processing.

program to compute, by a method of least squares, regression equa-

tions of three types. The same program gave numerical values of

the applicable correlation coefficients are noted below.

For CGPA as a linear function of ACT only:

Y = 1.26 + 0.0718

ry = 0. 5056

For CGPA as a linear function of ACT and

Anxiety A-Trait measures:

Y = 1. 13 + 0.0726 X1 + 0.00290 X2

ry = 0.5074

For CGPA as a linear function of ACT and a quadratic

function of Anxiety A-Trait measures:

y = 1.638 + 0.0501 X1 + 0.0215 X2

+ 0. 00107 X1X22 + 0.000279 X22

+ 0. 0000123 X1X22.

r 122Z = 0. 5075

The formulas used to compute coefficients of correlation and

determination, and for the subsequent t-tests ratios are presented

below. All are adapted from similar relations given in Croxton and
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Cowden (1955).

Coefficients of correlation of CGPA with ACT:

Anxiety:

Coefficient of multiple correlation of CGPA with ACT a linear

variable and Anxiety a quadratic variable:

Nume rically:
2rYX

x - Y)2ry\ 1

2

Coefficient of multiple correlation of CGPA with ACT and

r X1X2X2 -

Coefficient of partial determination giving the proportion that

the added variation explained by the use of X2 constitutes, of the

variation unexplained by X1 alone:
2 , 2

2r 122 1.Yx_._., ' 21-r

=O.5O?'(O.5D56)2
1 - (0.5056)2

= 0.002586

Coefficient of partial determination giving the proportion that

the added variation explained by the inclusion of X2 as a quadratic

variable constitutes, of the variation unexplained with X1 and X2 as
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linear variables:

r2y2 x1x2
r2 x1x2x22 r X1X

1 -

Again numerically:

2ry = (0. 5075)2 - (0. 5074)2

1 - (0. 5074)2

74

= 0.000136

The significance of the additional variation explained using X2

over the variation explained by X1 alone was tested by a t- test where

Nume rically:

t = (0. 00258) (1080 - 3)
0. 99742

= 1.67

Similarly the additional variation explained using X2 as a quad-

ratic variable over that using X2 linearly was tested by computing t

from:

2r YXX (N - n)
1 - r2y



And numerically:

t = 0.000136 (1080 - 6)
0. 999864

t= 0.382

cumulative grade point average.

X1 ACT Composite Score.

X anxiety STAI A-Trait measure.

ry coefficient of correlation of Y and X
1

1

r coefficient of multiple correlation of Y
12

with and X2; X1 and X2 as linear

variables.

r 2 coefficient of multiple correlation for Y122
with X1 and X2 ; as a linear variable,

X2 a quadratic variable.

r2y coefficient of partial determination giving
2 1

the added variation explained by using X2,

expressed as a proportion of the varia-

tion unexplained by X1.

r2y2 coefficient of partial determination giving

the added variation explained by using X2

as a quadratic variable, expressed as a

proportion of the variation unexplained

when using X1 and X2 linearly.

t statistic used for testing significance of

difference between two coefficients of

correlation.
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N number of items in the sample.

n number of degrees of freedom attributable to the

applicable regression equation.
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