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Abstract 

Relationships between CSAI-2 subcomponents and collegiate golf 

performance were examined. Female golfers (n=69) completed the CSAI-2 

24 hours, 1 hour, and 10 minutes prior to the practice round, and also 

immediately before and after the first two rounds of a tournament. 

Results of ANOVA's on the pre-practice round data showed cognitive 

anxiety decreased, self-confidence increased, and somatic anxiety 

remained constant during this time. The most successful golfers had 

higher self-confidence and lower cognitive anxiety. CTA was more 

highly correlated with cognitive anxiety and self-confidence than 

somatic anxiety. Multiple regression analyses showed competitive 

trait anxiety to be the best predictor of all three CSAI-2 

subcomponents and previous performance was the best predictor of 

subsequent performance. Performance appeared to influence mental 

states more than mental states influenced performance. Finally, low 

to moderate correlations found between the CSAI-2 subcomponents 

support the relative independence of the subscales. 



CHAPTER 1 

NATURE AND SCOPE OF THE PROBLEM 

It has been widely accepted that there is an optimal arousal 

level most facilitative to athletic performance for individual 

athletes. As arousal increases to this optimal point performance is 

enhanced, yet after this point, further arousal would be detrimental 

to performance (Hebb, 1955; Oxendine, 1970). This curvilinear 

relationship between arousal and performance has been validated across 

many sports including golf (Weinberg & Genuchi, 1980), basketball 

(Sonstroem & Bernardo, 1982; Klavora, 1977), parachuting (Powell & 

Verner, 1982) and bowling (Hall & Purvis, 1978). 

Upon further investigtion of anxiety, Spielberger (1966) 

proposed the state-trait theory of anxiety. This theory 

differentiated between anxiety as transitory feelings of apprehension, 

or how one feels in a given situation (state anxiety) and anxiety as a 

relativiely stable disposition, or how one generally feels (trait 

anxiety). Spielberger further suggested that individuals with high 

trait anxiety would react with greater state anxiety to situations 

than individuals with low trait anxiety. Several studies have 

confirmed that trait anxiety is a good predictor of one's state 

anxiety (Klavora, 1977; Weinberg, 1979). Agreeing that it was 

important to distinguish between state and trait anxiety, Martens 

1 
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(1971) further proposed that state anxiety would be a more accurate 

assessment of arousal in relationship to how it affects performance. 

More accurate measures of performance in competitive 

situations were developed by Martens (1977). He critisized early 

trait anxiety tools for measuring general anxiety and then trying to 

use this score to predict state anxiety and performance in competitive 

sport situations. Instead, Martens (1977) suggested that situation 

specific measures of anxiety would be more accurate assessments of 

actual general arousal levels. In response to this Martens (1977) 

constructed the Sport Competition Anxiety Test (SCAT) as a measure of 

trait anxiety in competitive sport situations. Martens (1977) also 

suggested that state anxiety would be a more accurate predictor of 

performance than trait anxiety since it was believed that anxiety was 

a learned response to a specific situation. Following this, he 

revised Spielberger1s State Anxiety Inventory, forming the Competitive 

State Anxiety Inventory (CSAI) as a measure of state anxiety specific 

to competitive situations. 

While all of the previously mentioned anxiety scales included 

items concerning both feelings of physiological arousal and mental 

states which accompany arousal, these were never differentiated. This 

became the basis for criticism of these tools by Davidson and Schwartz 

(1976) and Martens, Burton, Vealey, Smith and Bump (1983). A more 

recent trend in anxiety research suggests that the global concept of 

anxiety was an oversimplification of this construct (Davidson & 

Schwartz, 1976; Landers, 1980; Martens et al. 1983). Anxiety 
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should not be considered a single, undifferentiated state (Landers, 

1980), the possibility of anxiety subcomponents needs to be 

acknowledged. The preceding researchers have suggested that anxiety 

can be broken down into at least two subcomponents: cognitive and 

physiological. Studies of test anxiety referred to two independent 

components of anxiety: worry, a lack of confidence and concern about 

performance, and emotionality or autonomic reactivity (Liebert & 

Morris, 1967). Bandura1s (1977) self-efficacy theory also 

distinguished between physiological arousal and cognitive processes. 

While both were considered important sources of efficacy information, 

it was the cognitive appraisal of this information which would affect 

performance. Davidson and Schwartz (1976) also defined two components 

of anxiety. Cognitive anxiety was the mental component and somatic 

anxiety was the physiological arousal. 

Realizing the potentially different affects of the separate 

anxiety subcomponents on athletic performance, Martens et al. (1983) 

developed the Competitive State Anxiety Inventory - 2 (CSAI-2) which 

was to measure cognitive anxiety and somatic anxiety separately. When 

the CSAI-2 was being developed, however, the cognitive anxiety 

subscale divided into two scales. The negatively worded items became 

the cognitive anxiety subscale while the positively worded items 

became the self-confidence subscale. 

Only a few researchers have had the opportunity to employ the 

new CSAI-2. Gould, Petlichkoff, and Weinberg (1984) examined possible 

antecedents to the CSAI-2 subcomponents in collegiate wrestlers and 
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high school volleyball players. No one variable was found to be 

highly related to all three subcomponents, supporting the independence 

of the subscales. The strongest predictor of somatic anxiety was 

trait anxiety while the strongest predictor of cognitive anxiety was 

years of experience. Their examination of the wrestlers found 

cognitive anxiety a better predictor of performance than somatic 

anxiety. Upon examination of the volleyball players, changes in 

anxiety subcomponents prior to competition were noted. Somatic 

anxiety increased during a one week period prior to competition while 

cognitive anxiety and self-confidence remained stable. 

Changes in CSAI-2 subcomponents 48 hours prior to high school 

gymnastic competition were examined by Krane and Williams (1984). For 

these athletes both "somatic anxiety and cognitive anxiety increased 

during this period while self-confidence decreased. Somatic anxiety 

was found to be a better preditor of performance compared to cognitive 

anxiety. This study also investigated anxiety subcomponents between 

two duel meets with the same schools, comparing gymnasts with most 

improved performance scores to gymnasts who were least improved. The 

most improved gymnasts decreased somatic anxiety and increased 

self-confidence between the two meets while the others showed the 

opposite pattern. Differences between these findings and those of 

Gould et al. (1983) may be due to the types of sports investigated and 

the age of the athletes. 

Future studies in sport psychology need to be cognizant of 

past methodological problems in the literature. The most common 
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problem was that researchers often overgeneralized their findings and 

inferred conclusions not valid based upon their design and statistical 

methods. Most studies were correlational and therefore not able to 

infer causality. Still, many researchers (e.g. Mahoney & Avner, 

1977; Weinberg & Genuchi, 1980; & Highlen & Bennett, 1979) and 

readers of this literature have implied that mental states of athletes 

lead to successful performances. Often overlooked were possible 

alternative explanations for the findings. It is possible that 

athletes who have been successful throughout a season have become less 

anxious and more confident. Therefore, performance history may have 

lead to these psychological states rather than the psychological 

states having lead to the performance and perhaps it was only past 

performance history which lead to the current performance (Heyman, 

1982). 

Future studies need to extend and improve upon these earlier 

findings. Methodology needs to be employed which will examine the 

full extent of the relationship between mental states and performance. 

Thus it would be advantageous to study athletes over several 

competitions or several days of the same competition as opposed to 

looking at only one day or one competition in the course of a whole 

athletic season. This would allow investigators to examine the effect 

of previous performance on mental states and performance as well as 

the effect of mental states on performance. It has been shown that 

previous successes or failures can influence susequent expectancies of 

success (Feather & Saville, 1962; Scanlan & Passer, 1981) and that 
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these expectancies would then affect subsequent performance (Nelson & 

Furst, 1972; Ness & Patten, 1979; Weinberg, Gould, Yukelson, & 

Jackson, 1981). 

Not only is methodological design important, but so too is the 

type of statistical analyses implemented. Designs and statistics 

which can test for causality need to be used in the sport psychology 

literature to enable researchers to form conclusions about the 

relationship of mental states and previous performance to subsequent 

performances. Cook et al. (1983) found that golfers with low 

handicaps had lower state anxiety than those golfers in middle or high 

handicap groups. This finding suggests the merit in examining the 

effect of prior performance on subsequent mental states. Both 

Weinberg and Genuchi (1977) and Cook et al. (1983) examined the effect 

of anxiety on performance in golfers throughout a three day 

tournament. Yet both of these studies assumed that low anxiety levels 

facilitated golf performance, the possibility of successful 

performance leading to lower anxiety was not acknowledged. Had more 

sophisticated statistics been applied in these studies, this 

relationship could have been further developed. 

It is also important to investigate individual variations in 

mental state patterns as well as group patterns. Most previous work 

has examined mental states in groups, or teams of athletes. This was 

important as a method of establishing general patterns for specific 

types of sports, but individual differences also need to be 

investigated. Optimal arousal levels, and possibly optimal 
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self-confidence levels, may differ among individuals participating in 

the same sport. When grouped together, possible patterns in mental 

state changes would be averaged out. Sonstroem and Bernardo (1982) 

found three separate optimal arousal curves when dividing basketball 

players into high, moderate, and low trait anxious groups. This type 

of design would optimize the possibility of gaining more information 

about the changes in anxiety and self-confidence in athletes. 

There are many questions that remain unanswered in the anxiety 

literature. Results obtained by previous use of the new CSAI-2 need 

to be replicated and further validated. While it has been suggested 

that the CSAI-2 anxiety subcomponents have different antecedents and 

therefore differentially affect performance (Gould et al., 1983), the 

limited data base using the CSAI-2 is not sufficient to form any 

confident conclusions. The methodological procedures employed by 

Weinberg and Genuchi (1980) and Cook et al. (1983) provide a good 

framework for studies utilizing the CSAI-2. Considering the few 

studies that have used the new and very promising CSAI-2, and the need 

for trying to better understand the cause/effect relationship between 

anxiety subcomponents and performance, further investigations of this 

relationship are needed. 

Statement of Problem 

The present study is designed to examine the relationship of 

the CSAI-2 anxiety subcomponents to collegiate golf competition and 

the relationship of performance to these anxiety subcomponents. 
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Changes in cognitive anxiety, somatic anxiety, and self-confidence 

will be monitored prior to and after each round of golf during a 

women's intercollegiate invitational golf tournament. Additionally, 

prior to the first practice round, anxiety will be monitored starting 

24 hours before the competition. 

Statement of Hypotheses 

1. Somatic anxiety will increase during the period prior to 

the practice round while self-confidence and cognitive anxiety will 

remain stable during this time. 

2. Cognitive anxiety, somatic anxiety, and self-confidence 

should all be good predictors of golf performance. However, cognitive 

anxiety and self-confidence should be the better predictors of golf 

performance. 

3. Those athletes who perform poorly on the previous round of 

golf should exhibit higher somatic anxiety and cognitive anxiety and 

lower self-confidence prior to the next round, compared to the other 

athletes. 

4. The most successful athletes will display greater 

self-confidence and lower cognitive anxiety and somatic anxiety than 

the less successful athletes. 

5. SCAT should be a good predictor of both somatic anxiety 

and cognitive anxiety. However, SCAT should be a stronger indicator 

of somatic anxiety while years of experience should be a better 

predictor of cognitive anxiety. 
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Definition of Terms 

Operational definition of terms used throughout this 

investigation are as follows: 

Cognitive Anxiety - the mental component of anxiety 

characterized by lack of confidence and concern about performance 

(Liebert & Morris, 1967). 

Self-Confidence - this CSAI-2 subcomponent refers to the 

absense of cognitive anxiety (Martens et al., 1983) or a 

self-evaluation of abilities and past performance which results in 

performance expectancies (Lenney, 1977). 

Somatic Anxiety - the physiological component of anxiety, 

marked by heightened autonomic nervous system reactivity. 

State Anxiety - a transitory state or situation specific 

feelings of apprehension, tension, or autonomic arousal (Spielberger, 

1966). 

Trait Anxiety - a relatively stable predisposition to perceive 

a wide range of situations as threatening and to respond to these with 

state anxiety reactions (Spielberger, 1966). 

Competitive Trait Anxiety - a tendency to perceive competitive 

sport situations as threatening and to respond to these situations 

with trait anxiety as measured by the Sport Competition Anxiety Test 

(SCAT) developed by Martens (1977). 

Competitive State Anxiety - feelings of apprehension or state 

anxiety in competitive sport situations measured by the Competitive 

State Anxiety Inventory (CSAI), which combines cognitive and 
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physiological anxiety, or by the Competitive State Anxiety Inventory -

2 (CSAI-2), which includes separate measures of somatic anxiety, 

cognitive anxiety, and self-confidence. 

Limitations of the Study 

Much of the prior research in the area of anxiety and 

performance has made the mistake of overgeneralizing or 

misinterpreting the results obtained. A major limitation of any study 

is that of generalization. It cannot be expected that results 

obtained from collegiate athletes can be extended to high school aged 

athletes or that results obtained from one competitive program, for 

example more skillful NCAA Division I programs, can be extended to 

other competitive programs. Differences in experience, maturity and 

skill levels between different groups of athletes must be 

acknowledged. 

It is also important to recognize differences among the sports 

examined. There may be different optimal levels of arousal for 

different sports. Some sports may be more adversely affected by 

cognitive anxiety and some by somatic anxiety. Sex differences also 

need to be noted. It is still not known if results obtained from 

studies with female athletes can be generalized to male athletes and 

vice versa. Until more research is done in this area, it is not 

possible to make generalizations among different sports or different 

sex and age groups. It is also important to note that all of the 

teams participating in this study were large Division I universities. 
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Since the golfers participating in this study were from universities 

across the West and Midwest, the subjects should be representative of 

Division I athletes. Athletes at these schools, who may also be 

competing for scholarships, may show different anxiety patterns than 

athletes of smaller, more academically oriented schools. 

A further limitation of the present study lies with the coach 

administration of the first questionnaires. While all possible 

precautions were taken to remind coaches of the proper time and 

procedure for administration of these questionnaires, some of the 

coaches may not have followed all of the specified guidelines. Two 

teams had to be eliminated from this part-of the study because no data 

was available from them for the 24 hour time period. Also, two teams 

were given the 24 hour administration of the CSAI-2 at approximately 

12 hours prior to the practice round. It should also be noted that 

there was another contamination of this portion of the study. While 

most of the participants responded to the questionnaire during the 24 

hours prior to the practice round, it was discovered that many of the 

golfers did not keep score on that round. Therefore golfers without a 

performance score also had to be eliminated from this part of the 

analyses. 



CHAPTER 2 

REVIEW OF THE LITERATURE 

The review of the literature is divided into the following 

topical areas: (1) drive theory versus inverted-U theory, (2) anxiety 

measurement instruments, (3) state-trait theory of anxiety, (4) 

multidimensional theory of anxiety, (5) patterns of anxiety change, 

(6) self-efficacy in sport (7) current applications of the CSAI-2, and 

(8) methodological concerns in sport psychology. 

Drive Theory Versus Inverted-U Theory 

The arousal performance relationship had been explained by two 

theories: the drive theory and the inverted-U theory. The drive 

theory, explained by Spence and Spence (1966), expressed performance 

as a product of drive and habit strength. Drive was considered 

equivalent to arousal and habit strength was the dominance of the 

correct or incorrect response, thus the arousal-performance 

relationship was expressed as linear. Early during learning, the 

dominant response would be the incorrect one. So increased arousal 

would be detrimental during skill aquisition, yet benificial to a well 

mastered task. In a review article, Taylor (1956) cited a series of 

studies using a serial verbal maze learning task which supported the 

drive theory, As anxiety increased, subjects committed more errors 

during learning of this task. These errors, according to Taylor, were 

due to interfering response tendencies. This review also cited eight 

12 
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studies examining eyelid conditioning which supported the hypothesis 

that high anxious subjects would out-perform low anxious subjects. In 

over twenty-five articles reviewed by Spence and Spence (1966), all 

but four supported the hypothesis that arousal was positively 

correlated to performance. 

While many studies supported the drive theory, these employed 

very simple tasks. This became the basis for a common criticism of 

this theory: it did not seem to be sufficiently applicable to complex 

motor tasks (Martens, 1971, 1974; Tobias, 1980; Weinberg, 1979) and 

thus was considered too simplistic (Fisher, 1976). Another criticism 

of the drive theory was that it was very difficult to determine the 

habit hierarchy of correct and incorrect responses in most motor 

tasks. Therefore, it was difficult to adequately test the theory. 

The inverted-U theory, originally postulated by Yerkes and 

Dodson in 1908, (cited in Hebb, 1955) appears more appropriate with 

complex tasks for explaining che arousal-performance relationship. 

Heightened arousal enhances performance to a certain point after which 

continued increases in arousal leads to a detriment in performance. 

This results in a curvilinear arousal-performance relationship. Duffy 

(1932) noted that increased muscular tension leads to poorer 

performance of a muscular activity. High tension seemed to decrease 

response flexability. It was concluded that "a moderate degree of 

tension offers the greatest advantages, since very high tension tends 

to be disruptive and very low tension involves lack of alertness of 
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effort" (p. 545). Duffy also suggested that high excitement would 

enhance performance of tasks involving speed. 

Hebb (1955) also suggested that there was an optimal level of 

arousal where an individual would perform at one's maximum potential. 

As arousal increased up to this optimal point, performance would be 

facilitated. After this optimal level, further increases in arousal 

would deter maximum performance. Too low of an arousal level would 

not fully stimulate the brain to process incoming sensory information. 

Yet if too much information was going to the brain, thus arousal too 

high, then it could not all be utilized. This would result in 

irrelevant behaviors and conflicting responses. 

The inverted-U theory was supportd by Martens and Landers 

(1979) when examining performance on a tracing task involving arm 

steadiness. Subjects in a moderately stressful situation performed 

the task better than those in the low stress or high stress 

conditions. Stress was induced by telling subjects there was no 

possibility, a moderate possibility, or a high possibility that they 

would receive an electric shock. It was further noted that subjets in 

the low stress condition performed better than the high stress 

subjects. Also moderate trait anxious subjects completed the task 

more accurately than high or low trait anxious subjects. 

Lowe (cited in Martens, 1975) examined anxiety in relationship 

to hitting performance in Little League baseball players. Results 

showed that these baseball players performed best under moderate 

stress, suporting the inverted-U theory. Competitive stress in this 
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study was determined by game criticality (importance of the game in 

relation to the other games in the season) and situation criticality 

(importance of a situation within a game). 

Performance of female, collegiate basketball players was also 

shown to follow the inverted-U pattern (Sonstroem & Bernardo, 1982). 

Athletes completed a state anxiety measure (CSAI) approximately 20 

minutes prior to three separate games. Performance was measured by 

two methods. The first was total points. The second was formulated 

realizing that not all players had the same scoring opportunities and 

not all players were in the game for the same amount of time. Hence, 

performance was described as a function of [shot percentage x (total 

points + rebounds + assists + steals) - fouls - turnovers + 10]. The 

athletes with the largest total points and performance scores were 

those with moderate trait anxiety and moderate state anxiety. The 

high anxious players exhibited the lowest performance scores. 

Klavora (1977) also suggested that there was an optimum level 

of pre-competitive state anxiety, but this varied depending upon one's 

general, or trait level of anxiety. Male, high school basketball 

players completed a state anxiety measure (STAI) prior to performance. 

A range for optimal state anxiety was found where adequate 

performances were most noted. Beyond this range basketball 

performance declined severely. Two separate optimal state anxiety 

curves were found for low and high trait anxious subjects. The low 

trait anxious players had lower optimal state anxiety levels than the 

high trait anxious players. 
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While the inverted-U hypothesis appeared to be well 

established, the arousal-performance relationship was considerably 

more complex than initially assumed (Martens, 1975). Factors 

suggested to influence this relationship included individual 

differences, competence of performer, social facilitation, and 

perceptual and deision making requirements of the task (Bunker & 

Rotella, 1978; Fisher, 1976; Oxendine, 1970). Carron (1971) 

suggested that task difficulty should also be examined. In a simple 

task, high anxiety may be facilitative while in a difficult task it 

could be disruptive. 

In a re-examination of the inverted-U theory, Oxendine (1970) 

also considered the importance of task characteristics. It was agreed 

that arousal which was too high or too low would impair performance 

and that complex tasks would have lower optimal arousal than simple 

tasks. In skills involving fine muscular movements, coordination, 

steadiness and general concentration, a high level of arousal would 

interfer with performance. Optimal performance in gross motor 

activities involving speed, strength, or endurance would occur with 

high levels of arousal. For all tasks, arousal needed to be at least 

slightly above normal daily arousal levels. Using the preceding task 

characteristics as guidelines he proposed relative optimal arousal 

levels for different types of skills. For example sports like golf 

would have much lower optimal arousal levels compared to football 

linemen or sprinters. Performance for soccer or basketball players 
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would be optimized by a moderate arousal level falling between those 

previously mentioned sports. 

Anxiety Measurement Instruments 

Many different techniques have been employed to investigate 

anxiety. The method of measurement used should be dependent upon the 

operational definition of anxiety used by the researcher. Sometimes 

researchers used physiological measures of anxiety (e.g. heart rate, 

galvanic skin response, or electromyographic response) and sometimes 

psychological inventories were used. Even with the use of 

psychological tools, these had to fit the researcher's operational 

definition of anxiety. Scales were constructed to fit specific 

theories (e.g. drive theory or state-trait theory). Simon and Martens 

(1976) criticized many studies for not following any theoretical 

background. Scales were often used disregarding their actual intent. 

Psychological inventories became the more popular measure of 

anxiety. While there were many criticisms of self-report measures, 

the ease of administration, especially in the field, helped these 

tools become the most used in sport psychology. Martens (1977) 

defended the use of psychological tools saying "after spending several 

years attempting to measure arousal by a variety of physiological and 

psychological inventories, I am convinced that the assessment of 

A-state through self-report measures tells us more about the subject's 

general state of arousal than any single or composite index of 

physiological measures" (p. 115). This was supported when by Peltz 

and Mungo (1982) when studying self-efficacy. They found that 
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responses on a psychological inventory were better indicators of 

self-efficacy than actual physiological measures. Subjects' responses 

on a questionnaire examining one's perception or interpretation of 

autonomic arousal were much more accurate predictors of self-efficacy 

than heart rate measures. 

Many early measures of anxiety were single scales taken from 

larger, more comprehensive psychological inventories. Examples of 

these include the thematic aptitude test, the Minnesota Multiphasic 

Personality Inventory (MMPI), and the Eysenck Personality Inventory. 

As interest in anxiety spurred, inventories were developed which 

focused only on anxiety. One of the first anxiety inventories, 

developed by Taylor (1953), was the Manifest Anxiety Scale (MAS). 

This inventory used items from the MMPI and was developed as a measure 

of Hull's drive. It's purpose was to serve as "a devise for selecting 

experimental subjects" and it's score reflected one's predisposition 

to anxiety (trait anxiety). The MAS, therefore, did not necessarily 

act as a measure of clinical anxiety (Levitt, 1967). 

Endler, Hunt, and Rosenstein (1962) developed the S-R 

Inventory of Anxiousness to measure anxiety proneness. This consisted 

of brief discriptions of 11 situations and called for answers 

regarding one's response tendoncies. A similar, yet less complex 

scale was the Fear Survey Schedule constructed by Geer (1965). 

Respondents were given a specific fear (e.g. snakes or drivng a car) 

and indicated on a seven point scale the extent to which it evoked 

fear. 
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Another form of psychological measurement of anxiety was 

employed by Zuckerman (1960). In his Affect Adjective Check List 

(AACL), a list of adjectives relating to anxiety was presented to the 

subject with the instructions to check those describing how one 

generally felt. This was very simple and quick to administer. 

Another advantage of the AACL was that by simply changing the wording 

of the instructions, it could become a measure of immediate anxiety, 

as opposed to a measure of a predisposition to anxiety. Instead of 

asking subjects to "describe how you generally feel", they could be 

asked to "describe how you feel now." This was called the Today 

version of the AACL. This was the only measure, of all the previously 

mentioned inventories, of one's immediate or state anxiety. 

All of the inventories previously described were measures of 

general anxiety. They examined anxiety as a unitary construct, 

consistent over all situations even though it had been argued that 

situation specific measures of anxiety would be more accurate indexes 

of anxiety levels (Mandler & Sarason, 1952; Martens, 1977; Wine, 

1971). Mandler and Sarason (1952) were the first to follow up on this 

assumption in constructing the Test Anxiety Questionnaire (TAQ). This 

was a measure of test anxiety which questioned students on their 

subjective experiences in test taking situations. The original 

version of the TAQ consisted of 35 items and had a very complex 

scoring procedure. A revised edition of the TAQ, the Test Anxiety 

Scale (TAS) consisted of 17 true-false items. Wine (1971) proposed 

that these situation specific inventories would be better predictors 



of behavior in test taking situations than a general scale like the 

MAS. 

State-Trait Theory of Anxiety 

Spielberger (1966, 1972) expressed that for a theory of 

anxiety to be adequate it must differentiate between anxiety as a mood 

state and as a personality trait. Also it must differentiate between 

the stimulus conditions antecedent to these forms of anxiety. 

Stemming from this, Spielberger (1966) proposed the state-trait theory 

of anxiety. Here trait anxiety and state anxiety were distinguished 

from one another. Trait anxiety (A-trait) was how one generally 

feels, or a relatively stable predisposition to perceive a wide range 

of situations as threatening and to respond to these with state 

anxiety reactions. A-trait was a reflection of past experiences which 

were expressed in anxiety proneness. State anxiety (A-state) was a 

transitory state or how one feels right now in a given specific 

situation consisting of apprehension, tension, and heightened arousal. 

This condition varies and fluxuates proportional to the perceived 

threat in the immediate situation. Thus cognitive appraisal of a 

situation would be very important. 

Spielberger, Gorsuch, and Lushene (1970) developed the 

State-Trait Anxiety Inventory (STAI) to measure state anxiety and 

trait anxiety separately. Most previous anxiety measures assessed 

only trait anxiety. The STAI A-state scale asked subjects to respond 

according to how they felt at that moment and the STAI A-trait scale 

asked subjects for responses consistent with how one generally felt. 
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Martens (1977) also expressed the need for situation specific 

measures of anxiety. It was believed that the more that was known 

about a specific situation, the better able one would be to predict 

behavior (Mandler & Sarason, 1952; Martens, 1977). Thus, a situation 

specific anxiety tool would be a more accurate assessment of anxiety 

than a general measure. In response to this, Martens (1977) developed 

an anxiety inventory specific to competition and sport: the Sport 

Competition Anxiety Test (SCAT). SCAT was developed to measure 

competitive trait anxiety (CTA) which was a "tendency to perceive 

competitive sport situations as threatening and to respond to these 

situations with feelings of apprehension and tension" (Martens, 1977, 

p. 23). The development of the CTA construct was based on the 

assumption that situation specific A-trait, as well as A-state, 

constructs were the best predictors of behavior in that situation. 

Martens (1977) hypothesized that in a non-competitive situation, high 

CTA and low CTA individuals would express no differences in state 

anxiety levels. In a competitive sport situation, however, it was 

expected that high CTA individuals would exhibit higher A-state than 

low CTA persons. 

Competitive trait anxiety, as measured by SCAT, has been shown 

in many studies to be a good predictor of state anxiety. Simon and 

Martens (1976) showed as competition neared, SCAT became a better 

predictor of state anxiety than Spielberger's Trait Anxiety Inventory. 

However, in post-competition or non-competitive situations, there were 

no significant differences between SCAT and STAI, supporting the 



necessity for situation specific anxiety measures. Scanlan (1978) 

noted that in competitive-trait-anxious groups, state anxiety was 

greater in competitive situations than in non-competitive situations. 

Trait anxiety, measured by SCAT, was a strong pedictor of state 

anxiety in female collegiate basketball players (Sonstroem & Bernardo, 

1982). The high trait anxious athletes exhibited high state anxiety, 

moderate trait anxious athletes had moderate state anxiety, and the 

low trait anxious athletes showed low state anxiety. The SCAT was 

also found to be a good predictor of pre-competitive anxiety in 

collegiate softball players (Gerson & Deshaies, 1978). A study with 

male youth soccer players also demonstrated SCAT to be a good 

predictor of pre-game state anxiety as measuresd by the CSAI (Scanlan 

& Passer, 1976). Collegiate golfers showed this same pattern with 

high CTA golfers exhibiting high state anxiety (Weinberg & Genuchi, 

1980). 

Martens (1977) noted the necessity for a sport specific 

measure of state anxiety, as well as one for trait anxiety. He 

modified the State Anxiety Inventory to be specific to competitive 

situations. This was called the Competitive State Anxiety Inventory 

(CSAI). Items on the SAI not pertinant to competitive situations were 

eliminated, so the CSAI was a shortened version of'the SAI. Martens, 

Burton, Rivkin, and Simon (1979) cited evidence from 13 different 

studies supporting the reliability and validity of the CSAI. 

Many studies examining the effect of pre-competitive anxiety 

on performance showed the more successful athletes to have lower state 
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anxiety than less successful athletes. Highlen and Bennett (1979) 

examined Canadian wrestlers who were trying out for the national team. 

They found that 19 percent of them blamed poor performance on anxiety. 

The wrestlers who qualified for the team reported having less anxiety 

prior to and during a match than the non-qualifiers. Upon examination 

of novice parachutists, Powell and Vernor (1982) noted that those with 

high state anxiety immediately prior to jumping had lower performance 

ratings than the low state anxious jumpers. In this study anxiety was 

measured by the STAI and heart rate, and performance ratings were a 

score of 1-3 (poor, good, or above average) given each jumper by an 

experienced parachutist. Trait anxiety- also has been found to be 

correlated with performance. In collegiate golfers, those exhibiting 

lower CTA had lower golf scores. This pattern of low trait anxiety 

being related to better performance has also been reported in swimmers 

(Nideffer, 1978) and bowlers (Hall & Purvis, 1978). 

Multidimensional Theory of Anxiety 

Until recently, the study of anxiety has been limited by the 

theoretical background of the time and the resulting simplicity of the 

measurement instruments used. Traditionally, anxiety has been viewed 

as a global, unidimensional construct (Davidson & Schwartz, 1976; 

Martens et al., 1983). This theory viewed anxiety as a simple 

construct, not acknowledging the possiblity of there being more than 

one component to anxiety. According to Webster's (1977) dictionary, 

anxiety was defined as "an abnormal or overwhelming sense of 

apprehension and fear often marked by physiological signs, by doubt 
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concerning the reality and nature of the threat, and by self-doubt 

about one's capabilities to cope with it" (p. 51). 

This suggests more than one type of anxiety responses. 

Landers (1980) acknowledged three catagories of anxiety responses: 

cognitive, behavioral, and physiological. These components could be 

influenced differentially by environmental conditions and different 

learning principles, meaning these components could differ within a 

given individual. 

All of the anxiety inventories described have included items 

concerning feelings of physiological arousal and the mental states 

accompanying arousal, yet these components were never differentiated. 

This was the basis for current criticism of these tools by 

psychologists (Davidson & Schwartz, 1976) and sport psychologists 

(Landers, 1980; Martens et al., 1983). As Landers (1980) explained, 

"most state anxiety questionnaires provide but a single, global score 

reflecting an unknown mixture of typologically different forms of 

anxiety" (p. 86). 

A more recent trend in research suggested that the global 

concept of anxiety was an oversimplification of this construct 

(Davidson 6 Schwartz, 1976; Landers, 1980; Martens et al., 1983). 

Anxiety should not be considered a "diffuse, undifferentiated internal 

state" (Landers, 1980, p. 86). Different possible components should 

be considered. It was believed that anxiety could be broken down into 

at least two components: cognitive arousal and physiological arousal 

and that these may differentially affect performance. 
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Correspondingly, there could be an increase or decrease in one type of 

arousal without an equivalent change in the other. 

As early as 1929, Jacobson (cited in Davidson & Schwartz, 

1976) acknowledged two types of relaxation, these being cognitive 

effects and physiological effects. Cognitive effects included reduced 

mental and emotional activity while physiological effects included 

respiration slow-down, reduced heart rate and diminished reflexes. 

In this early literature, it was assumed if one component of 

relaxation was present, the other automatically followed. Cognitive 

anxiety was considered incompatable with muscular relaxation. 

Logically it would follow that if relaxation had two 

components, so too would it's antithesis, anxiety. Borkovek (1976) 

operationally defined anxiety as a "complex pattern of responses" 

having three general components: cognitive, overt behavioral, and 

physiological responses. These catagories were considered 

generalizations of the many subsets within each catagory. Borkovek 

further explained that "anxiety must be considered to involve any or 

all three separate but interacting components" (1976, p. 267). 

Changes in one component would therefore affect the other components 

too. This agreed with Jacobson's (1929) concept that cognitive and 

somatic responses were interrelated. Borkovek also acknowledged that 

individual differences played a role in the intensity and/or function 

of each component. 

Kauss (1980) also separated between cognitive anxiety and 

somatic anxiety. Somatic anxiety included bodily symptoms of anxiety, 
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such as "butterflies" in the stomach. Cognitive anxiety was defined 

as "worries inside a person's head" (p. 17). Unwanted negative 

thoughts, worries, inability to concentrate, thoughts racing through 

one's mind, disrupted attention, and negative concerns were all 

symptoms of cognitive anxiety. Kauss further explained cognitive 

anxiety as a vague feeling that something bad was going to happen. 

Usually both cognitive anxiety and somatic anxiety would occur 

together, however, one form of anxiety would be dominant and possibly 

more disruptive to performance. 

It has since been suggested that the different components of 

anxiety do not necessarily interact as one. Bandura's (1977) theory 

of self-efficacy distinguished between physiological arousal and 

cognitive processes. While both were considered sources of efficacy 

information, it was the cognitive appraisal of this informantion which 

affected performance. Davidson and Schwartz (1976) also defined two 

components of anxiety: cognitive anxiety, the mental component and 

somatic anxiety, the physiological aspect of arousal. These 

components were distinct and reacted independently of each other. 

Contrary to the beliefs of Jacobson (1929), Davidson and Schwartz 

(1976) did not view muscular relaxation as incompatable with cognitive 

anxiety. 

Distinguishing between cognitive anxiety and somatic anxiety, 

and their potential consequences, did not originate with Davidson and 

Schwartz. Studies examining test anxiety referred to two independent 

components of anxiety: worry, which included lack of confidence and 
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concern about performance, and emotionality which was autonomic 

reactivity (Liebert & Morris, 1967). 

No significant relationship was shown between emotionality and 

performance expectancies, yet a significant relationship between worry 

and performance expectancy was found (Liebert & Morris, 1967). This 

negative relationship between worry and performance expectancies was 

also shown by Doctor and Altman (1969). As test anxiety was followed 

across an examination period, both worry and emotionality were shown 

to decline from pre-examination to post-examination recordings (Doctor 

& Altman, 1969). This study further noted that worry was more highly 

related to performance than emotionality. However, another study of 

test anxiety showed emotionality to decrease from pre-examination to 

post-examination periods while worry remained stable (Smith & Morris, 

1976). Again this shows at least two components to anxiety and, as 

Liebert and Morris (1967) concluded, that these components 

differentially relate to other variables. 

This was also illustrated by Schwartz, Davidson, and Goleman 

(1978) upon examination of anxiety in individuals who meditated and 

those who exercised. Results showed the meditators to experience less 

cognitive anxiety and more somatic anxiety than the exercisors. There 

were no differences in overall anxiety levels between the groups. It 

appeared that individuals are affected by the separate components of 

anxiety in different ways. 

As a response to the mulitidimensional approach to anxiety, 

Martens et al. (1983) developed the Competitive State Anxiety 
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Inventory - 2 (CSAI-2) which included separate measures of cognitive 

anxiety and somatic anxiety. While the original intent of these 

researchers was to measure cognitive anxiety and somatic anxiety, 

during factor analysis and item-to-item correlations, a third factor, 

self-confidence, emerged. Under analyses the intended cognitive 

anxiety subscale separated into two measures, positively worded items 

and negatively worded items. The positively worded items became the 

self-confidence subscale and the negatively worded items remained in 

the cognitive anxiety subscale. Following this, Martens et al. (1983) 

hypothesized that cognitive anxiety and self-confidence were opposite 

ends of the same continuum. "Self-confidence might be viewed as the 

absence of cognitive anxiety, or, conversely, cognitive anxiety could 

be thought of as the lack of self-confidence" (p. 5). 

During it's development, the CSAI-2 was carefully tested in 

five stages. The first two stages examined item content and the 

stability of the three subscales. The original form, and then a 

revised form of the CSAI-2 was given to 162 athletes on two occasions 

one hour prior to competition. Through analyses, less discriminating 

items were eliminated and each subscale was found to be highly stable. 

The CSAI-2 was then tested to determine reliability and 

validity. Internal reliability, or internal consistency, was defined 

by Martens et al. (1983) as the "degree to which items in the same 

subscale are homogenous such that subjects will respond to subscale 

items in a similar fashion" (p. 8). The Cronbach's alpha coefficients 
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calculated (.79-.90) showed each scale to have high internal 

consistency. 

The CSAI-2 also showed concurrent validity which is inferred 

when a new inventory demonstrates congruence with theoretical 

predicted relationships with previously validated scales (Martens et 

al., 1983). Ths was demonstrated by giving the CSAI-2 and seven other 

state and trait anxiety inventories to three separate samples of 

athletes (high school wrestlers, collegiate volleyball players, and 

collegiate track athletes). The trait measures given to the athletes 

were the SCAT, STAI-T, Achievement Anxiety Test modified for 

competition (Alpert & Haber, 1960) and the Internal-External Control 

Scale (Rotter, 1966). As predicted, the SCAT was the trait anxiety 

inventory most strongly correlated to all three CSAI-2 subscales. It 

was also shown that the strongest correlation found was the positive 

relationship between SCAT and the somatic anxiety subscale. Positive 

correlations were also shown between SCAT and the cognitive anxiety 

subscale while a negative correlation was found between SCAT and 

self-confidence. The next strongest correlations were between the 

CSAI-2 subscales and the STAI-T. The magnitude and direction of these 

correlations were congruent with theoretical predictions. The 

relationships with other trait anxiety scales were of lower magnitude 

than the SCAT or STAI-T as expected. 

The state anxiety inventories used to test for concurrent 

validity were the STAI-S, AACL, and the Cognitive-Somatic Anxiety 

Questionnaire (CSAQ; Schwartz, Davidson, & Goleman, 1978). Following 
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the state-trait anxiety theory, Martens et al. (1983) predicted the 

state inventories would demonstrate stronger correlations with the 

CSAI-2 subcomponents. The CSAQ showed the strongest correlations 

overall with the CSAI-2. This was expected since both these 

inventories had separate scales for cognitive anxiety and somatic 

anxiety. The cognitive anxiety subscales of these two inventories 

were highly correlated as were the somatic anxiety subscales. The 

CSAI-2 self-confidence subscale was inversely related to both CSAQ 

cognitive anxiety and CSAQ somatic anxiety subscales, yet more 

strongly with the cognitive anxiety subscale. The STAI-S and the AACL 

also demonstrated correlations consistent with the predicted 

directions. Martens et al. (1983) concluded that "the observed 

relationships between the CSAI-2 and selected state and trait anxiety 

inventories were sufficiently congruent with theoretical predictions 

to demonstrate a high degree of concurrent validity for all three 

subscales of the CSAI-2" (p. 13). 

In the last stages of development, the CSAI-2 was tested for 

scale independence and social desirability. The final version of the 

CSAI-2 was found to be relatively unaffected by social desirability 

when compared to the Crowne-Marlowe Social Desirability Scale (Crowne 

&' Marlowe, 1960). Further, the CSAI-2 subscales were shown to be 

moderately independent. Due to the nature of athletics, one could not 

presume cognitive anxiety, somatic anxiety, and self-confidence to be 

completely independent of each other. Most athletes would not show 

high cognitive anxiety with no signs of somatic anxiety, or vice 
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versa. For this reason, the developers of the scale were content with 

subscale intercorrelations of low magnitude, sharing less than fifty 

percent of the shared variance (Martens et al., 1983). 

Self-confidence was negatively correlated with somatic anxiety and 

cognitive anxiety. As further support for the scale development, 

Gould et al. (1984) also replicated these results. They demonstrated 

the moderate correlation between cognitive anxiety and somatic 

anxiety, as well as moderate negative correlations between 

self-confidence and cognitive anxiety, and self-confidence and somatic 

anxiety. Lan and Gill (1984) also replicated the negative 

relationship between self-confidence and the other CSAI-2 

subcomponents. They also examined the correlations between a 

self-efficacy measure specific to their study and CSAI-2 

subcomponents. Each of the four self-efficacy questions asked in 

their study were negatively correlated with cognitive anxity and 

somatic anxiety. The self-efficacy questions were positively related 

to the self-confidence subscale. 

Patterns of Anxiety Change 

Many studies have examined changes in arousal levels prior to 

competition. It had been suggested that these patterns of change were 

more important a factor in performance than absolute levels of anxiety 

(Landers, 1980). For example, it has been found that athletes overall 

exhibit high levels of anxiety, yet as competition approached the more 

successful athletes were better able to control their arousal (Fenz & 
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Epstein, 1969; Gould, Horn & Spreeman, 1983a; Highlen & Bennett, 

1979). 

Mahoney and Avner (1977) used a questionnaire developed 

specifically for their gymnastic study. The questionnaire consisted 

of items concerning psychological characteristics of elite athletes, 

including questions about anxiety. This was given approximately 48 

hours before the qualifying meet to gymnasts trying to qualify for the 

Olympic team. The Olympic qualifiers, reported high levels of anxiety 

prior to competition, but this arousal decreased during performance 

compared to the non-qualifiers (Mahoney & Avner, 1977). 

Meyers, Cook, Cullen and Liles (1979), using a variation of 

the questionnaire developed by Mahoney and Avner (1977), compared 

collegiate racketball players to national champion players. These 

athletes were given the questionnaire to complete early during their 

season. Results indicated all of these athletes had similar anxiety 

prior to competition, but as playing time neared the elite players 

reported a decrease in anxiety while the collegiate players continued 

to increase in arousal at this time. 

Highlen and Bennett (1983) examined psychological 

characteristics, including anxiety, of elite divers and wrestlers. 

Wrestlers trying out for the Canadian Pan Am team reported high 

arousal an hour prior to a match while during the match they reported 

having lower arousal. The more successful wrestlers reported higher 

anxiety one week prior to this major event and lower anxiety 

immediately prior to this meet than the less successful athletes. 
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Divers trying out for this team showed the same pattern. They 

reported being highly aroused one hour prior to competition, yet 

during the meet they reported much lower arousal. It appeared that 

anxiety during the time period immediately prior to competition was 

the most critical to performance. 

Experience has also been shown to play a role in anxiety 

levels. Sky divers were given a word association test, which included 

words of varying relevence to sky diving, on a control day and on the 

day of a jump. On the control day, both novice and experienced 

jumpers showed an increase in arousal as the words became more closely 

related to parachuting. On the day of the jump, after an intermediate 

point, only the inexperienced parachutists continued to increase 

arousal while the experienced jumpers began to decrease arousal (Fenz 

& Epstein, 1969). In this part of the study arousal was measured by 

galvonic skin response (GSR). It was also noted that novice jumpers 

reported their arousal to peak at the time of the ready signal 

immediately prior to the jump while the experienced parachutists 

peaked early in the morning, even before arriving at the airport. It 

appeared that experienced jumpers were able to control their anxiety 

and maintain it at an optimal level, while the novice jumpers were not 

able to do so (Epstein & Fenz, 1962; Fenz & Epstein, 1969). 

Self-Efficacy in Sport 

Another important characteristic influential to performance is 

self-confidence or self-efficacy. Self-confidence has been defined as 

a self-evaluation of one's abilities and past performances and the 
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resulting performance expectancies (Lenney, 1977). This 

characteristic has been considered relatively stable across 

situations, while self-efficacy has been viewed as flexable and 

situation specific. Bandura (1977) defined self-efficacy as one's 

perfomance expectations and theorized that these were the cognitive 

processes mediating behavior. It was further hypothesized that the 

relationship between self-efficacy and physiological arousal was 

reciprocal. As self-efficacy influenced performance, subsequent 

performance also affected efficacy expectations. Self-efficacy has 

also been shown to have a strong affect on a person's actions 

influencing behavioral settings or choice of activities, and 

influencing the amount of effort and persistence put forth on a task 

(Bandura, 1977). The greater one's expectancy of success, the more 

effort and the longer one will persist in these efforts. 

Four primary sources of self-efficacy were recognized by 

Bandura: personal accomplishment, vicarious experience, verbal 

persuation and emotional arousal. Vicarious experience and verbal 

persuation were not considered strong sources of efficacy compared to 

the other sources since they gave no information about an individual's 

capabilities. 

Bandura explained that personal experience was the strongest 

source of self-efficacy. This was examined by Feather and Saville 

(1967) who studied the effects of prior success and failure on 

expectations of future success. In this study, subjects were given an 

anagram task to complete. These tasks were manipulated so half of the 
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subjects would succeed on the first trials and half would fail. 

Measurements of expected success on subsequent trials were then 

obtained. Results showed subjects who originally failed to complete 

the anagrams lowered their expectations for further trials, while 

those who originally succeeded raised their expectations for future 

trials. 

A series of studies by Scanlan and Passer (1979a, 1979b, 1981) 

measured young soccer players performance expectancies. Players 

predicted the final score of their upcoming match immediately prior to 

a match and immediately after the game they were asked to predict the 

score if they were to play the same team again. Prior to the game 

most of the athletes expected to win their match. The post-game 

efficacy significantly increased from pre-game expectancies in those 

athletes on winning teams. The athletes on the teams that lost or 

tied their matches lowered their expectancies for a possible future 

match. 

A series of studies by Weinberg (1979, 1980 & 1981) found 

manipulated self-efficacy to influence performance. Self-efficacy was 

manipulated prior to competition in a novel leg extension task. 

Subjects were put in a one-on-one competitive situation where they 

believed the other competitor (actually a confederate) was a track 

athlete (low efficacy condition) or was an individual with a knee 

injury (high efficacy condition). Those subjects who believed they 

would be able to extend their leg longer than their opponent, actually 

extended their legs longer than those in the low efficacy condition. 



The situation was manipulated so the confederate always extended his 

or her leg longer than the subject. Results also showed the subjects 

in the high manipulated efficacy group increased their efforts on the 

second trial after failing to defeat their opponent the first trial. 

Conversely, the low manipulated efficacy group, after initial failure, 

reduced their efforts on the second trial. 

Nelson and Furst (1972) found results of arm wrestling matches 

more closely related to expected strength, not actual strength. In 

this study, males were matched according to their expectancies of who 

was the stronger individual. The pairs were manipulated so each 

subject thought the weaker person was actually the stronger. The 

expected winner usually defeated his opponent, regardless of actual 

strength differences. This demonstrated the extent to which one's 

expectancies can affect performance. 

Ness and Patten (1979) showed that one's expectations 

influenced the amount of weight that could be lifted in a weight 

lifting task. Weights on a bench press were manipulated so subjects 

were actually lifting more weight, less weight, or the same weight 

than was expected. When the weights lifted were more than expected, 

the subjects were still able to lift it. However, when the subjects 

were told they were lifting more weight than they actually were, they 

were not able to lift the weights. Again this supported Bandura's 

contention that stronger self-efficacy would result in greater effort. 

It was also assumed that changes in behavior lead to changes 

in one's self-efficacy. Feltz, Landers, and Raeder (1979) showed that 



37 

participant modeling lead to increased self-efficacy when compared to 

videotaped or live modeling. In this study, women were taught a 

modified back dive through videotaped modeling, live modeling, or 

participant modeling. Those subjects in the participant modeling 

condition were more successful in learning the task. That is, they 

performed more correct dives than the two other conditions. After 

successfully diving, they also showed stronger efficacy expectations 

for performance accomplishments, inferring that successful performance 

leads to stronger self-efficacy. 

According to Bandura (1977), an individual's physiological 

responses could influence one's efficacy expectations. Bandura 

further explained that there was an inverse relationship between 

physiological arousal and self-efficacy. As one increased, the other 

would decrease. Thus, the higher one's perceived level of arousal, 

the weaker self-efficacy would be. Conversely, strong self-efficacy 

would lead to lower physiological arousal. How an individual 

interpreted this arousal was very important. Feltz and Mungo (1983) 

showed that an individual's perception of autonomic arousal was a 

stronger predictor of self-efficacy than actual physiological 

measurements. Responses on an autonomic perception questionnaire 

(developed by Mandler, Mandler, & Uviller, 1958) were very accurate 

predictors of self-efficacy, while heart rate data was not a 

significant indicator of efficacy. Autonomic perception had an 

inverse relationship with self-efficacy. Individuals with high 

perceived arousal had weaker efficacy toward performance than those 
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with low perceived arousal. On the initial attempt of a high 

avoidance task (back dive), the level of perceived arousal was a more 

influential information source for efficacy than prior related 

experiences. On subsequent trials, previous performance had an even 

stronger influence on self-efficacy than perceived arousal. 

Performance was also found to affect the amount of perceived arousal. 

The higher one's performance score on the previous trial, the lower 

the subjects' perceived physiological arousal was on the next trial. 

This supported Bandura's theory that perceived arousal is an important 

source of efficacy information, but not as potent a source as previous 

experience. 

Feltz (1984) critisized Bandura's theory, suggesting that it 

was too simple. It is possible that previous performance may be just 

as important as self-efficacy in predicting performance. Feltz 

suggested that the anxiety-based model be adapted along with Bandura's 

model. The anxiety-based model suggests that self-efficacy was merely 

an effect of reduced arousal. One does not necessarily lead to the 

other. This model suggests that reduced arousal was actually the 

determinant of a successful performance, not self-efficacy. However, 

both previous performance and self-efficacy could be predictors of 

behavior. Therefore it may be possible that performance is a stronger 

influence on the formation of efficacy expectations than self-efficacy 

is on performance. Realizing this, Feltz suggested that a revised 

model be adapted. This respecified model included both performance 

and self-efficacy as direct influences on performance. After testing 
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the anxiety-based model, Bandura1s model and the respecified model 

using path analyses, Feltz found the respecified model to best explain 

the relationship between previous performance, self-effecacy and 

subsequent performance. Further support for this model was shown by 

Feltz and Mungo (1982). 

Since self efficacy had been found to increase the amount of 

effort and persistence put toward a performance, as well as increase 

motivation (Bandura, 1977), it is not surprising that it has been 

found to be an important characteristic of elite athletes. High 

performance expectations and self-confidence have consistently been 

found as one of the most important variables in athletic success. 

Many studies have shown more successful athletes to be more confident 

and to have fewer self-doubts than less successful athletes. 

Gymnasts who qualified for the Olympics were more confident of 

their abilities than those who did not qualify (Mahoney & Avner, 

1977). Level of confidence was the most pronounced difference between 

these two groups of athletes. This characteristic has been found in 

successful wrestlers too. Confidence was the most discriminating 

factor between qualifiers for the Canadian National wrestling team 

compared to those who did not qualify for the team (Highlen & Bennett, 

1979). The qualifiers also were found to have fewer self-doubts than 

the non-qualifiers. At the Big 10 championship, wrestlers who placed 

in the meet were more confident of their abilities than the 

non-placers (Gould, Weiss & Weinberg, 1981). A comparison of national 

racketball champions and collegiate racketball players showed this 
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same trend, with the nationally ranked players having greater 

confidence and fewer self-doubts Meyers et al. (1979). 

Current Application of the CSAI-2 

Recently the CSAI-2 has been used to investigate the effects 

of somatic anxiety, cognitive anxiety, and self-confidence on athletic 

performance. Due to the recent development of this tool, only a few 

researchers have had the opportunity to use it. Gould et al. (1984) 

examined possible antecedents of the CSAI-2 subcomponents. In this 

study they examined both collegiate wrestlers and female high school 

volleyball players. Stemming from the work of Martens et al. (1983), 

it was hypothesized that the different subcomponents would have 

different antecedents. Results found no one variable to be highly 

related to all three subcomponents, supporting the independence of the 

subscales. The strongest predictor of cognitive anxiety was years of 

experience. Trait anxiety, as measured by the SCAT was moderately 

correlated with somatic anxiety and cognitive anxiety. Their 

examination of collegiate wrestlers found cognitive anxiety to be more 

indicative of performance than somatic anxiety. Upon examination of 

the vollyeball players, somatic anxiety was found to increase during a 

one week period prior to competition. Self-confidence and cognitive 

anxiety remained stable during this period. In these volleyball 

players, no differences in anxiety patterns were found between 

experienced and inexperienced athletes. 

Changes in CSAI-2 subcomponents during a fourty-eight hour 

period prior to competition was examined in female, high school 
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gymnasts (Krane & Williams, 1984). Again, somatic anxiety increased 

in this period prior to competition. Unlike the previous findings of 

Gould et al. (1984), cognitive anxiety and self-confidence did not 

remain stable. Cognitive anxiety increased and self-confidence 

decreased prior to competition. The largest increases in both 

cognitive anxiety and somatic anxiety were between 24 hours and one 

hour prior to competition. These increases appeared to level off, to 

a certain extent, in the hour immediately prior to competing. With 

these athletes, somatic anxiety was a better predictor of performance 

than cognitive anxiety, contadicting the results of Gould et al. 

(1984). 

Krane and Williams (1984) also examined CSAI-2 subcomponent 

changes between two gymnastic meets, comparing the most improved in 

performance score to those least improved. The performance measure 

was the score given each gymnast by the judges at each meet. Those 

athletes showing the most improvement decreased somatic anxiety and 

increased self-confidence between the two meets. The least improved 

athletes showed the opposite pattern. This suggested the importance 

of these two subcomponents of anxiety, at least for high school 

gymnasts. These results should be viewed with caution, however, due 

to the limited sample size in the study. 

There are several possible explanations for the discrepancy 

between the studies of Gould et al. (1984) and Krane and Williams 

(1984). It is possible that the older, and probably more experienced 

wrestlers were better able to control the cognitive aspects of anxiety 
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than the younger, less experienced gymnasts. Young junior elite 

wrestlers were found to experience higher trait anxiety, as measured 

by SCAT, than older wrestlers (Gould, Horn, & Spreeman, 1983a). These 

athletes ranged in age from 13 to 19. Another difference in SCAT 

scores was noted between the more experienced and the less experienced 

wrestlers. Those having greater than five years of wrestling 

experience had lower trait anxiety than those who had only wrestled 

for one to four years. These more experienced wrestlers also rated 

themselves as having greater ability and predicted a better finish 

than the other wrestlers. 

This earlier wrestling study (Gould, Horn, & Spreeman, 1983a) 

suggests that there may be a difference in cognitive anxiety and 

self-confidence between experienced and less experienced wrestlers. 

Gould, Horn, and Spreeman (1983a) also noted that confidence and trait 

anxiety were good predictors of performance anxiety in these athletes. 

An earlier study of age group swimmers also showed the older athletes 

to better control their anxiety than the younger swimmers (Ogilvie, 

1970). 

The difference between the sports of wrestling and gymnastics 

may also account for some of the differences in results of Krane and 

Williams (1984) and Gould et al. (1984). It has been suggested that 

different sports require different optimal arousal levels (Oxendine, 

1970). Sports requiring more precision and accuracy theoretically 

require lower optimal arousal levels than sports requiring strength 

and speed. Therefore, wrestling would require a higher optimal 
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arousal level since it requires more explosive strength, while 

gymnastics, which requires a great deal of precision and balence, 

would require a lower optimal arousal level. 

In a study by Lan and Gill (1984), stress responses were 

examined during a task involving cognitive feedback and self-efficacy 

manipulation. Subjects performed an "Echo Game" on a portable Merlin 

computer. The computer displayed a series of numbers and the subject 

was to repeat them in the same order. Subjects performed in an easy 

task/high efficacy condition (repeat three numbers) and a hard 

task/low efficacy condition (repeat seven numbers). After two 

practice games, subjects completed an Echo Game efficacy questionnaire 

and the CSAI-2. When performing the easy task, subjects reported 

higher efficacy than when performing the difficult task. CSAI-2 

results showed that subjects in the high efficacy group reported lower 

cognitive anxiety and somatic anxiety, and higher self-confidence than 

those in the low efficacy group. This suggested that one's 

performance expectations can influence cognitive anxiety, somatic 

anxiety, and self-confidence. 

The different results in these studies demonstrates the 

necessity for further research using the new CSAI-2. This tool shows 

much promise in differentiating the subcomponents of anxiety and the 

relationship of these subcomponents to performance and factors which 

affect performance. "Theoretical anxiety research and development of 

self-regulatory techniques must focus on these differences. The 

importance of this assumption is magnified when we consider 
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interactions among the response components and the impact of the 

anxiety reaction" (Borkovek, 1976, p. 268). No studies of elite 

athletes have used a statistical design similar to the one used by 

Feltz (1982) which allows for causal inferences to be made. In order 

to fully understand the relationship between psychological states and 

performance, this type of a design needs to be implemented. Feltz 

studied novice athletes in her studies and subsequently, her findings 

cannot be generalized to elite athlete populations. Her studies need 

to be replicated with elite athletes to examine this relationship 

relative to peak performance. If sport psychologists expect to 

successfully implement anxiety management techniques, then it is 

imperative to detect the correct mental state or component of anxiety 

in an individual for the appropriate form of intervention to be 

determined. 

Methodological Concerns 
in Sport Psychology 

Human behavior is very complex and has many possible 

antecedents. The study of any personality or psychological 

characteristics need to acknowledge the many possible antecedents of a 

trait or state. Most early studies of anxiety in sport were 

exploratory and correlational and only considered a limited number of 

variables (Heyman, 1982). Heyman (1982) reviewed several earlier 

articles which compared psychological characteristics of successul and 

unsuccessful athletes (Gould, Weiss & Weinberg, 1981; Highlen & 

Bennett, 1977; Mahoney & Avner, 1977; Meyers et al., 1979) and noted 
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that none of these articles, except Gould, Wess, and Weinberg (1981), 

tested to see if successful past experience in athletic performance 

might have been a factor which determined current success rather than 

certain psychological characteristics- Authors of most of these 

articles assumed that the psychological differences between the more 

successful and less successful athletes explained performance 

differences, for example, more confident athletes performed better 

than less confident athletes. However, equally possible is that the 

"less confident" athletes were actually being realistic based upon 

their previous performance record. Researchers need to be cautioned 

not to over-generalize correlational data (Heyman, 1982, 1984). It 

must be remembered that cause-effect relationships cannot be 

determined from correlational data. Alternative reasons for findings 

needed to be examined. Since most of the data in sport psychology 

with elite athletes has been correlational, it is possible that an 

opposite hypothesis may explain results as well as the original 

hypothesis (Heyman, 1984). Successful performance may lead to lower 

anxiety, higher confidence and other positive psychological 

distinctions among athletes. A study of amature male golfers showed 

that the golfers with a low handicap also had lower state anxiety than 

middle and high handicap golfers (Cook et al., 1983). Since one's 

golf handicap is a good indicator of skill level, it seemed premature 

to conclude that lower anxiety enhanced golf performance. Equally 

possible was that ability may have influenced state anxiety levels. 



However, the statistical analysis of this study did not allow for any 

causal relationships to be examined. 

Most studies in sport psychology have been quasi-experimental, 

thus creating other possible problems often overlooked. Since there 

was no randomization of subjects in these designs, this creates two 

threats to internal validity of a study: history and selection. 

History may be just as powerful a predictor of performance as is 

psychological testing. 

Another critical design problem is that many of the elite 

athlete studies were conducted apriori (e.g. Gould, Horn, & Spreeman, 

1983a, 1983b; Highlen & Bennett, 1979; Mahoney & Avner, 1977) or 

post hoc (Meyers et al., 1979). The data merely represented estimates 

by athletes about how they thought they would feel prior to and during 

performance, or their remembrance of how they felt at some time in the 

past. These obviously are not precise measures of the situation being 

explored. For example, after competition an athlete may look back and 

think he or she was not really as anxious as he or she may really have 

been. Often, in retrospect, perspectives can become distorted. The 

only way to get a more precise measure would be to queary athletes 

during the time in question. This was the type of measurements 

obtained by Gould et al. (1984), Krane and Williams (1984), Weinberg 

and Genuchi (1980), and Cook et al., (1983). 

The final methodological problem to be discussed is that of 

operationally defining successful performance. Often those athletes 

who placed in a large meet or qualified for an elite team were 
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considered successful, while the non-placers or non-qualifiers were 

considered unsuccessful. To most people, this operational definition 

seems obvious, the winners were successful and the losers were 

unsuccessful. However, not every athlete in a large meet probably 

expects to win. Some athletes, realizing their potential, may expect 

to finish in 20th place. If he or she actually finishes in 15th 

place, could that not be considered a successful performance by the 

athlete? The athlete would probably think so. The opposite example 

would be an athlete who finished third, but expected to win the meet 

and should have won. This would not be considered a successful 

performance by the individual even though third place might be 

classified as a successful finish. Athletes individual performance 

goals, and whether they were achieved, could be another index of 

success. This type of operational definition may be particularly 

critical in studies which examine the influence of performance outcome 

on psychological states and future performance expectations, or 

self-efficacy. 



CHAPTER 3 

METHODS AND PROCEDURE 

Subjects 

The participants of this study were 69 female collegiate 

golfers from 15 different schools participating in the University of 

Arizona Invitational Golf Tournament on February 11-13, 1985. The 

golfers ranged in age from 18 to 22 with a mean age of 20.2 (SD=1.36) 

and had an average of seven years of competitive golf experience 

(SD=2.71) and 2.5 years of collegiate golf experience (SD=1.38). 

Informed consent was obtained from both the coaches and golfers. 

Questionnaires 

Each athlete received a background questionnaire, developed 

for this study, consisting of questions concerning the athlete's 

school, previous golf experience, years of golf participation with 

this school and age (see Appendix A). Trait anxiety was measured by 

the SCAT and somatic anxiety, cognitive anxiety, and self-confidence 

were measured by the CSAI-2 (see Appendix B). A question was added on 

the CSAI-2 asking athletes to give their expected golf score for that 

day of the tournament. 

48 
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Procedure 

All of the coaches involved in the UA Invitational Tournament 

were contacted by a letter explaining the purpose and procedures of 

this study and requesting permission to have their athletes 

participate in the study. (See Appendix C). Follow-up phone calls 

were conducted to find out if the coaches were willing to have their 

athletes participate and to answer any questions the coaches might 

have. 

Those coaches who consented to ask their athletes if they were 

willing to participate, were sent a packet consisting of the 

background questionnaire, SCAT, and the CSAI-2. This packet was 

administered by the coach 24 hours before the practice round of the 

tournament at a location convenient for the coach and team members. 

Included with the packet were instructions to the coach explaining how 

the project should be presented to the athletes (see Appendix D). 

Coaches were also given instructions to read to the athletes 

explaining that it is very important that all the questions be 

completed and to do so as honestly as possible (see Appendix E). 

Athletes were also told that there are no "right" or "wrong" answers 

to any of the questions. With their packet each athlete was given an 

envelope to put the completed materials in and seal before giving it 

back to their coaches (the school was listed on the outside of each 

envelope). The CSAI-2 was also administered by the experimenter and 

trained assistants to the athletes at the tournament one hour prior to 

competition. 
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Athletes were requested to complete the CSA1-2 at the scorers 

table approximately 10 minutes prior to the practice round and the 

first two tournament rounds of golf. They were also asked to complete 

the CSAI-2 again after completion of the last hole of each round. At 

these times, the CSAI-2 was administered by the experimenter. 

Analysis of Data 

The data obtained from the CSAI-2 subcomponents during the 

three time periods (24 hours, one hour, and ten minutes) before the 

practice round of the tournament was analyzed with a 3 x 3 (success x 

time) analysis of variance. A 3 X 2 (CTA by CSAI-2 score prior to 

each tournament round) with repeated measures on the second factor was 

performed for each CSAI-2 subcomponent to examine the relationsip of 

SCAT with the CSAI-2 sucscales. To examine the relationship of SCAT 

to performance, a 3X2 (CTA by score on each tournament round) with 

repeated measures on score, was conducted. 

Multiple regression analyses were used to investigate the 

relationship between anxiety subcomponents, performance, and CTA. 

Step-wise multiple regression analyses were used to examine 

performance as well as CSAI-2 scores for each day. Antecedents of 

self-efficacy were also examined using step-wise multiple regression 

analyses. 

To examine which subcomponents were better predictors of 

performance, Pearson-Moment Product correlations between the anxiety 

subcomponents and golf scores were calculated. Correlations were also 
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computed between SCAT scores and anxiety subcomponents, and between 

years of experience and anxiety subcomponents. 

Due to the nature of athletic field studies and competition, 

it is important to minimize both type I and type II errors. 

Statistical significance using the type I error reflects the desire to 

minimize the possibility of a type I error, or rejecting a true null 

hypothesis. As the alpha level becomes smaller, the less likely one 

is to erroneously report a significant difference between groups when 

no such difference exists. However, as the alpha level increases, the 

probability of rejecting the null hypothesis, also referred to as 

statistical power, also increases. The alpha level of .10 was chosen 

to increase the statistical power and avoid making a type II error. 

In the realm of athletics, seemingly small improvements can actually 

be very important even though they may not achieve statistical 

significance at a low type I error. Kirschenbaum and Bale (1984) 

discussed what should be considered significant athletic improvement 

from a practical point of view. They used the example "that a 

1-stroke differential in mean 18 hole performance separated Jack 

Nicklaus from a player who earned $100,000 less than Nicklaus in 1976" 

(p. 282). Thus while statistical significance is very important in 

many cases, from a performance perspective, avoiding type II errors is 

also very important. Athletes and coaches are interested in small 

improvements that can be extremely benificial to an athlete. 

Recognizing the importance of slight improvement, researchers need to 
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consider a shift from the typical low type I error and high type II 

error. 



CHAPTER 4 

RESULTS 

This chapter will discuss the results of the present study and 

the statistical treatment of the data. 

CSAI-2 Changes Prior to the Practice Round 

The means and standard deviations for each CSAI-2 subcomponent 

can be found in Appendix F. The data from each CSAI-2 subcomponent 

was analyzed with a 3 X 3 (success by time) analysis of variance test 

with time being a repeated measure (see Table 1). Follow-up Duncan 

Multiple Range tests were calculated when the main effects were 

significant. High success was operationally defined as those golfers 

scoring a 77 or below, moderate success as those golfers scoring 

between 78 and 80, and low success as those scoring an 82 or above. 

(Note that in golf a lower score is equated with better performance.) 

The only significant results were a time main effect for 

cognitive anxiety and self-confidence (see Figure 1) and a success 

main effect for self-confidence. Cognitive anxiety significantly 

decreased during the time between 24 hours prior to competition and 10 

minutes prior to competition. 

Inspection of the means on the self-confidence time main 

effect showed a trend for self-confidence to increase between 24 hours 

and one hour prior to competition after which point it leveled off. 

Post hoc tests on the self-confidence success main effect showed the 
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Table 1 

Analysis of Variance Examining Changes in CSAI-2 Anxiety Subcomponents 
Over Time for High, Moderate, and Low Success Golfers 

Cognitive Somatic Self-
Anxiety Anxiety Confidence 

Source df MS F MS F MS F 

Between 

Success (A) 2 95.83 1.61 2.28 .08 197.58 3.44* 

Error 28 59.49 28.21 57.42 

Within 

Time (B) 2 55.94 14.18** 3.50 .84 32.71 3.21* 

AB 4 7.28 1.84 2.71 .65 6.27 .62 

Error 56 3.95 4.16 10.19 

*p<.05 **p<.001 
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Self-Confidence 

Somatic Anxiety 

24 Hours 1 Hour 10 Minutes 

Time Before Competition 

Figure 1. Changes in Cognitive Anxiety, Somatic Anxiety, and Self-Confidence 
During 24 Hours Prior to Golf Competition 
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high success golfers to have greater self-confidence than the low 

success golfers. Neither of these groups differed significantly from 

the moderate success golfers. 

Correlations Between CSAI-2 Subcomponents and Performance 

To test the hypothesis that cognitive anxiety, somatic 

anxiety, and self-confidence would be good predictors of golf 

performance, Pearson-Product Moment correlations were calculated 

between each CSAI-2 anxiety subcomponent and golf score from each of 

the three rounds. Self-confidence was mildly correlated with golf 

scores, r=-.27, p=.05, r=-.19, p=.06, and r=-.35, £=.003, 

respectively, for the practice round and first and second tournament 

rounds. The negative correlation indicates high self-confidence was 

related to lower golf scores (better performance). Cognitive anxiety 

was not significantly correlated to golf performance on the practice 

round, r=-.01, p=.46, but was significantly correlated, on the first 

tournament round, r=.23, g=.04, and on the second tournament round, 

r=.29, p=.004. These significant correlations indicate low cognitive 

anxiety was associated with better golf performance. Somatic anxiety 

was not significantly correlated with golf performance on the practice 

round, r=.06, p=.35, the first tournament round, r=.15, £=.12, or the 

second tournament round, r=.06, £=.31. 

The Relationship of Competitive Trait Anxiety 
to CSAI-2 Subcomponents and Performance 

In order to compare the present results examining the 

relationship between competitive trait anxiety and performance to 
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those of previous studies with golfers (e.g. Cook et al., 1983; 

Weinberg & Genuchi, 1980), the same statistical treatments were 

implemented where possible. The means and standard deviations for 

golf score and CSAI-2 scores on the tournament rounds for high, 

moderate, and low CTA golfers can be found in Appendix G. High CTA 

golfers were operationally defined as those scoring a 23 or above on 

the SCAT, moderate CTA golfers scored between 19 and 21, and low CTA 

golfers scored a 17 or below. To investigate the differences in golf 

scores between the high, moderate, and low CTA golfers, a 3 X 2 (CTA 

by score on each tournament round) ANOVA with repeated measures on the 

second factor was used (see Table 2). Practice round analyses were 

not conducted due to the smaller number of athletes with a performance 

score on that round compared to the tournament rounds. A significant 

main effect was found for performance, but not competitve trait 

anxiety. The golfers performed better on the second round of the 

tournament compared to the first round of the tournament. 

To further examine the relationship of CTA to golf 

performance, correlations were calculated between SCAT and golf 

scores. Only on the second tournament round was SCAT significantly 

correlated with golf score (r=.28, _p=.01). High competitive trait 

anxiety was related to poorer golf performance. 

To examine CSAI-2 subcomponent differences between high, 

moderate, and low CTA golfers a 3 X 2 (CTA by CSAI-2 score 10 minutes 

prior to each tournament round) ANOVA with repeated measures on the 

second factor was performed for each CSAI-2 subcomponent (see Table 3). 



Table 2 

Analysis of Variance Examining Golf Performance in Low, Moderate, and 
High CTA Golfers 

Source df MS F 

Between Subjects 

CTA (A) 2 24.78 .88 

Error 47 28.04 

Within Subjects 

Performance (B) 1 82.73 6.87* 

AB 2 9.05 .75 

Error 47 12.04 

*p<.01 
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Table 3 

Analysis of Variance Comparing Low, Moderate, and High CTA Golfers on 
CSAI-2 Subcomponent Scores 

Cognitive Somatic Self-

Anxiety Anxiety Confidence 

Source df MS F MS F MS F 

Between Subjects 

CTA (A) 2 521.75 10.47** 74.48 4.87* 662.04 14.19** 

Error 43 49.84 15.28 46.67 

Within Subjects 

Day (B) 1 2.66 .52 7.79 2.41 .64 .16 

AB 2 11.85 2.31 7.01 2.11 1.83 .46 

Error 43 5.13 3.31 4.01 

*p<.01 **£<.001 
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Significant CTA main effects were found on the cognitive anxiety, 

somatic anxiety, and self-confidence subscales (see Figure 2). Post 

hoc tests reveled the high CTA golfers to have much higher cognitive 

anxiety than the moderate and low CTA golfers while moderate CTA 

golfers had higher cognitive anxiety than the low CTA golfers. 

Somatic anxiety was lower in the low trait anxious golfers compared to 

the high and moderate trait anxious golfers while moderate and high 

trait anxious golfers did not sgnificantly differ from each other. It 

was also found that the low CTA golfers displayed much greater 

self-confidence than the moderate and high CTA golfers while the 

moderate CTA golfers had more self-confidence compared to the high CTA 

golfers. 

The hypothesis that SCAT would be a good predictor of 

cognitive anxiety and somatic anxiety was examined by computing 

Pearson-Product Moment correlations between SCAT scores and each 

CSAI-2 subcomponent for each round of golf. Competitive trait anxiety 

was highly correlated to cognitive anxiety on the practice round, 

r=.59, p<.001, the first tournament round, r=.60, p<.001, and the 

second tournament round, r=.55, p<.001. High competitive trait 

anxifety was related to high cognitive anxiety. 

CTA was moderately correlated to somatic anxiety on the 

practice round, r=.39, £<.001, the first tournament round, r=.38, 

p<.001, and the second tournament round, r=.42, £<.001. High 

competitive trait anxiety was also related to high somatic anxiety. 
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Correlations computed between self-confidence and CTA showed a 

moderate negative correlation (higher self-confidence correlated to 

lower CTA) on the practice round, r=-.48, £<.001. These were even 

more strongly correlated on the first tournament round, r=-.68, 

£<.001, and the second tournament round, r=-.67, p<.001. 

It was also hypothesized that years of experience would be a 

better predictor of cognitive anxiety than SCAT scores. However, at 

only one time period was years of experience and cognitive anxiety 

significantly correlated. On the practice round these were mildly 

correlated, r=-.21, £<.10. More competitive golf experience was 

associated with lower cognitive anxiety. 

Distinctions Between Successful and Less Successful Golfers 

To examine the hypothesis that the most successful gclfers 

would display higher self-confidence and lower cognitive anxiety and 

somatic anxiety than the less successful golfers, t-tests were 

calculated between these groups for each CSAI-2 subcomponent for the 

first and second tournament rounds of golf. These two rounds were 

chosen since they represented a much more competitive situation than 

the practice round. High success was defined as a score of 78 or 

below and low success was a score of 83 or above. There was a 

significant difference in cognitive anxiety between these two groups 

on the first tournament round, t(44)=-1.91, £<.10, and the second 

tournament round, t(44)=-1.75, £<-10. The high success golfers 

displayed lower cognitive anxiety (M=15.6, 15.7) than the low success 

golfers (M=18.5, 18.6) on both of these rounds of golf. 
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Self-confidence was also a distinguishing factor between these 

two groups. On the first tournament round the high success golfers 

reported higher self-confidence (M=28.1) than the low success golfers 

(M=24.9), t(44)=2.03, p<.05. This same pattern emerged on the second 

tournament round, t(44)=2.51, £<.01. There were no significant 

differences between the high success golfers (M=14.7) and the low 

success golfers (M=15.6) in somatic anxiety, t(44)=-.78, £>.10. 

Antecedents of CSAI-2 Subcomponents 

Multiple regression equations were used to examine the 

possible antecedents of each pre-tournament round CSAI-2 subcomponent. 

CSAI-2 subcomponents were used as criterion variables while average 

score, years of competitive golf experience, SCAT and score on the 

previous round were the predictor variables. Order of entry was 

determined statistically according to the amount of variance each 

variable added to the regression equation. A summary of the findings 

from the multiple regression analyses can be found on Tables 4-6. 

Inspection of Table 4 shows that on the first and second tournament 

rounds SCAT was the strongest predictor of cognitive anxiety, 

accounting for 30-36% of the variance. Score on the first tournament 

round was the next strongest predictor of cognitive anxiety on the 

second tournament round. Years of experience and average score did 

not significantly add to either regression equation. 

Examination of Table 5 shows SCAT to be the only predictor of 

somatic anxiety on the first tournament round. On the second 

tournament round, SCAT was again the strongest predictor of somatic 



Table 4 

Multiple Regression Cognitive Anxiety Results 

First Tournament Round 

Predictor i Order of Multiple Standardized P 
Entry R Regression 

Coefficient 

SCAT 1 .59 .59 .001 

Years of Experience 2 .60 -.02 NS 

Average Score 3 .60 -.003 NS 

Multiple R=.60, F(3 , 29)=5.36, p<.01, R =. 36 

Second Tournament Round 

Predictor Order of Multiple Standardized P 
Entry R Regression 

Coefficient 

SCAT 1 .55 .50 .001 

First Tournament 

Round Score 2 .60 .24 .086 

Years of Experience 3 .61 -.04 NS 

Average Score 4 .61 .03 NS 

Multiple R=.61, F(4,28)=4.07, £<.01, R2=.37 



Table 5 

Multiple Regression Somatic Anxiety Results 

First Tournament Round 

Predictor Order of Multiple Standardized P 
Entry R Regression 

Coefficient 

SCAT 1 .38 .39 .02 

Years of Experience 2 .38 .03 NS 

Average Score 3 .38 -.02 NS 

Multiple R=.38, F(3 , 29)=1.67, p=.19, R2=. 15 

Second Tournament Round 

Predictor Order of Multiple Standardized P 
Entry R Regression 

Coefficient 

SCAT 1 .42 .40 .01 

Average Score 2 .44 -.16 .04 

First Tournament 3 .45 -.09 .08 

Round Score 

Years of Experience 4 .45 .04 NS 

Multiple R=.45, F(4,28)=1.76, £=.17, R2=.20 



Table 6 

Multiple Reqression Self-Confidence Results 

First Tournament Round 

Predictor Order of Multiple Standardized P 
Entry R Regression 

Coefficient 

SCAT 1 .64 -.64 .001 

Years of Experience 2 .65 -.17 NS 

Average Score 3 . 66 -.13 NS 

Multiple R=.66, F(3 ,29)=7.53, pC.OOl, R2=--.44 

Second Tournament Round 

Predictor Order of Multiple Standardized P 
Entry R Regression 

Coefficient 

SCAT 1 .67 -.64 .001 

First Tournament 

Round Score 2 .71 -.24 .062 

Years of Experience 3 .71 .08 NS 

Average Score 4 .71 .03 NS 

Multiple R=.71, F(3,29)=10.04, £<.001, R2=.51 
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anxiety followed by average score and then score on the first round. 

These variables accounted for 45% of the variance. 

The best predictor of self-confidence on both tournament 

rounds was SCAT (see Table 6). Score on the first round of the 

tournament was the second strongest predictor of self-confidence on 

the second tournament round. Neither years of experience or average 

score aided the prediction of self-confidence on either round. On the 

first tournament round SCAT accounted for 41% of the variance while on 

the second tournament round SCAT and prior round score accounted for 

51% of the variance. 

Antecedents of Golf Performance 

The prediction that cognitive anxiety and self-confidence would 

be better predictors of golf performance than somatic anxiety was 

tested through a series of multiple regression analyses conducted for 

each round of golf. Golf score for each round of golf was used as the 

criterion variables and the CSAI-2 subcomponents were used as the 

predictor variables. Order of entry was statistically determined 

according to the amount of variance each predictor added to the 

regression equation. A summary of the results from the multiple 

regression analyses can be found in Table 7. The only CSAI-2 

subcomponent which was a significant predictor of golf performance was 

self-confidence, but only on the second tournament round. 

To investigate other possible variables influencing 

performance, score on the previous round, SCAT, and years of 

experience were included with the CSAI-2 subcomponents step-wise 



Table 7 

Multiple Regression Performance Analyses With CSAI-2 Subcomponents 

Standardized 

Order of Multiple Regression 

Predictor Entry R Coefficient P 

Practice Round* 

Self-Confidence 1 

Cognitive Anxiety 2 

Somatic Anxiety 3 

First Tournament Round** 

Cognitive Anxiety 1 

Somatic Anxiety 2 

Self-Confidence 3 

Second Tournament Round*** 

Self-Confidence 1 

Cognitive Anxiety 2 

Somatic Anxiety 3 

.27 -.41 NS 

.33 -.28 NS 

.34 .09 NS 

.23 .15 NS 

.24 .09 NS 

.25 -.07 NS 

.35 -.28 .05 

.36 .12 NS 

.37 .02 NS 

•Multiple R=.34, F(3,29)=1.29, p=.29, R2=.12 

2 **Multiple R=.24, F(3,29)=.63, p=.60, R =.06 

***Multiple R=.37, F(3,29)=1.49, p=.24, R2=.13 
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multiple regression equations for the tournament rounds (see Table 8). 

The best predictor of score on the first tournament round was the 

score on the practice round. Score on the first tournament round was 

the only significant predictor of score on the second tournament 

round. None of the other variables entered in the equation added to 

the prediction of performance on either round. 

Relationships Between Performance 
and Subsequent CSAI-2 Scores 

The effect performance had on subsequent mental states was 

examined through Pearson-Product Moment correlations computed between 

score on the tournament rounds and CSAI-2 scores immediately after 

those rounds. Score on the first tournament round was moderately 

correlated with cognitive anxiety, r=.46, £<.001, and self-confidence, 

r=-.54, p<.001, immediately after that round. Second tournament round 

score was also moderately correlated to post-round cognitive anxiety, 

r=.38, p<.001, and self-confidence, r=-.55, £<.001. These 

correlations indicate better performance was related to low cognitive 

anxiety and high self-confidence immediately after that round of golf. 

Correlations were also calculated between score on the first 

tournament round and CSAI-2 scores prior to the second tournament 

round. Score on the first tournament round was moderately correlated 

to cognitive anxiety just prior to the second tournament round, r=.33, 

£<.05, and to self-confidence immediately prior to the second 

tournament round, r=-.34, £<.001. Better performance was associated 



Table 8 

Multiple Regression Performance Analyses With 

Performance and CSAI-2 Subscales 

Predictor Order of 
Entry 

Multiple 
R 

Standardized 
Regression 
Coefficient 

p 

First Tournament Round* 

Practice Round Score 1 .31 .33 .08 

Cognitive Anxiety 2 .39 .24 NS 

Somatic Anxiety 3 .40 .13 NS 

Self-Confidence 4 .40 .04 NS 

Years Experience 5 .41 -.04 NS 

SCAT 6 .41 -.05 NS 

Second Tournament Round * * 

First Tournament 

Round Score 1 .44 .33 .01 

SCAT 2 .50 .03 NS 

Self-Confidence 3 .50 -.13 NS 

Years of Experience 4 .51 -.09 NS 

Somatic Anxiety 5 .52 

0
 

1 NS 

•Multiple R=.41, F(6,26)=.86, E = - 5 3 '  H2=-17 

**Multiple R=.52, P(5,27)=1.96, p=.118, R2=.27 
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with low cognitive anxiety and high self-confidence on the following 

day. 

Intercorrelations Between the CSAI-2 Subcomponents 

Following the previous work with the CSAI-2, the predicted 

independence of the three anxiety subcomponents was examined through 

Pearson-Product Moment correlations. Table 9 contains the 

intercorrelations between the CSAI-2 subcomponents immediately prior 

to and immediately after each round of golf. Cognitive anxiety and 

somatic anxiety were mildly correlated to one another. Somatic 

anxiety and self-confidence were also mildy correlated, but in a 

negative direction. The strongest correlations were between cognitive 

anxiety and self-confidence. These were negatively correlated with a 

moderate to high magnitude. 

To further examine the interretionships between the CSAI-2 

subcomponents and to investigate current theories about the 

antecedents of self-efficacy, multiple regression analyses for each 

golf round were conducted using self-confidence as the criterion 

variable (see Table 10). The order of entry of the prediction 

variables (score on previous round, cognitive anxiety, and somatic 

anxiety) was determined following Bandura's theory of self-efficacy. 

Results on the practice round showed cognitive anxiety to be the best 

predictor of self-confidence. Average score, used as a measure of 

previous performance, was the next strongest predictor, while somatic 

anxiety did not add to the prediction equation. On both tournament 

rounds, cognitive anxiety was again the strongest predictor of 



Table 9 

Intercorrelations Between CSAI-2 Subcomponents 

Time Assessment Intercorrelations 

Cognitive Cognitive Somatic 

and and and 

Somatic Self- Self-

Confidence Confidence 

Pre-Practice Round .38** _.57* ** -.20* 

Post-Practice Round .18* -.59*** -.19* 

Pre-First Tournament Round .31** -.66*** -.24** 

Post-First Tournament Round _ 37*** -.70*** -.14* 

Pre-Second Tournament Round .26** -.65*** -.21** 

Post-Second Tournament Round .42*** -.70*** -.31** 

Mean Across Time .32 -.65 -.23 

Martens et al. (1983) .50 -.51 -.52 

Gould et al. (1984) .48 -.54 -.42 

Petlichkoff & Gould (1985) .53 -.56 -.56 

* p<.10 **p<.05 ***p<.001 



Table 10 

Multiple Regression Self-Confidence Results 

Predictor Order of Multiple Standardized 
Entry R Regression 

Coefficient 

Practice Round * 

Average Score 1 .36 -.27 .03 

Cognitive Anxiety 2 .62 -.53 .001 

Somatic Anxiety 3 .62 .06 .002 

First Tournament Round ** 

Practice Round 

Score 1 .22 -.24 NS 

Cognitive Anxiety 2 .70 -.64 .001 

Somatic Anxiety 3 .70 -.06 NS 

Second Tournament Round *** 

First Tournament 

Round Score 1 .34 -.14 .05 

Cognitive Anxiety 2 .66 -.59 .001 

Somatic Anxiety 3 .66 -.05 NS 

•Multiple R=.62, F(3,29)=6.15, p<.01. R2=.39 

**Multiple R=.70, F(3,29)=9.33, p<-001, R2=.49 

2 
***Multiple R=.66, F(3,29)=7.52, £<.001, R = .44 
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self-confidence. Score on the first tournament round was the next 

strongest predictor of self-confidence on the second tournament round, 

but score on the practice round was not a significant predictor of 

score for the first tournament round. 



CHAPTER 5 

DISCUSSION 

Changes in CSAI-2 Subcomponents 
Prior to the Practice Round 

The hypothesis that somatic anxiety would increase and 

cognitive anxiety and self-confidence would remain stable during the 

24 hour period prior to the practice round was not supported by the 

present study. In these collegiate golfers, somatic anxiety remained 

stable while cognitive anxiety decreased and self-confidence 

increased. These findings were not consistant with previous studies 

using the CSAI-2. Gould et al. (1984) found high school volleyball 

players displayed an increase in somatic anxiety during the 24 hours 

prior to a match while cognitive anxiety and self-confidence remained 

constant. High school gymnasts showed yet another pattern of anxiety 

change (Krane & Williams, 1984). These athletes exhibited an increase 

in somatic anxiety and cognitive anxiety during 48 hours prior to 

competition while self-confidence decreased at this time. 

Acknowledging the different athletic groups used in these 

studies, the inconsistent results were not surprising. As has often 

been noted, many factors such as skill level, task characteristics, 

and performer characteristics (Bunker & Rotella, 1978; Martens, 1975; 

Oxendine, 1970) influence the arousal performance relationship. When 

comparing this study with the previous two, skill level and age may be 

75 



76 

the critical difference between these athletes. The golfers were 

older and participated at a higher competitive level than either the 

volleyball players or the gymnasts. High school athletes, being 

younger, typically are at a lower skill and experiential level than 

collegiate athletes. By the time an athlete competes at the 

collegiate level, perhaps he or she has had the opportunity to learn, 

either formally or by trial and error, how to cope with and control 

changes in anxiety or self-confidence. The younger athletes may not 

have been as successful at this and, therefore, their anxiety levels 

continued to rise up to the' time of competition. The different 

findings between collegiate and high school athletes were consistent 

with previous studies noting differences in anxiety levels between 

experienced and less experienced athletes (Epstein & Fenz, 1862; 

Gould et al., 1981a; Ogilvie, 1970). 

A further explanation for the results of the present study 

might initially appear to be the nature of the practice round when the 

CSAI-2 scores were obtained. As noted from the title given this 

round, it was not as serious a competitive round of golf for many 

golfers compared to the tournament rounds. This was evidenced by the 

fact that only about 60% of the golfers kept score on this round. The 

practice round seemed to be just that, a time to examine the course 

and practice on it. Thus, one might conjecture that mental states 

prior to this round may not have been indicative of mental states 

prior to a more competitive round of golf. However, this was not the 

case in the present study. The only differences between CSAI-2 scores 
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during the three days of competition were on the somatic anxiety 

subscale where anxiety was greater on the first tournament round, but 

not the second compared to the practice round. 

Following Martens' (1975) definition of a competitive 

situation, the practice round can also be interpreted as a competitive 

situation. Therefore, differences between mental states on the 

practice round and the tournament rounds may not be expected. Martens 

defined a competitive situation as one where "the comparison of an 

individual's performance is made with some standard in the presence of 

at least one other person who is aware of the criterion for comparison 

and can evaluate the comparison process" (p.69). As Weinberg and 

Genuchi (1980) pointed out, the golfers played the practice round in 

groups of four with teammates and coaches observing. This allowed 

ample opportunity for evaluation by others. Thus the practice round, 

under this definition, can be considered a competitive round of golf. 

Antecedents of CSAI-2 Subcomponents 

The present study supported the hypothesis that CTA would 

predict cognitive anxiety, somatic anxiety, and self-confidence. 

However, contrary to expectations, CTA was a better predictor of 

cognitive anxiety and self-confidence than somatic anxiety. 

A comparison between the correlations of SCAT and the original 

CSAI obtained by Weinberg and Genuchi (r=.50 for the first round of a 

golf tournament and r=.27 for the last round of the tournament) to 

those obtained between SCAT and each CSAI-2 subcomponent in the 

present study appear to show SCAT a better predictor of the cognitive 
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anxiety (r=.55 to .60) and self-confidence subcomponents (r=-.48 to 

-.67) than the somatic anxiety subcomponent (r=.38 to .42) and the old 

CSAI. Under the multidimensional theory of anxiety SCAT becomes an 

even better predictor of the cognitive aspects of anxiety than was 

found under the previous more physiological concept of arousal. 

Still, this is consistent with previous literature which 

examined the relationship between physiological anxiety and 

cognitions. McGrath's (1970) definition of anxiety may explain why 

such a strong relationship exists between CTA, as measured by SCAT, 

and cognitive anxiety, and CTA and self-confidence. He defined 

anxiety as the imbalance between perceived demand in a situation and 

the perceived response capability to cope with that demand. As 

Spielberger (1966) elaborated, trait anxiety describes how one is 

likely to perceive the discrepancy between situational demands and 

perceived coping capability. A high trait anxious athlete would be 

likely to doubt his or her abilities to cope with the demands of a 

competitive situation. Bandura's self-efficacy theory acknowledges a 

reciprocal relationship between anxiety and self-efficacy. Therefore 

high anxiety can lead to low expectancies of success. Thus it would 

be expected that a high trait anxious individual would also have 

self-doubts about his or her ability as well as low performance 

expectancies. 

It was further noted in the present study that there were 

differences in mean cognitive anxiety, somatic anxiety and 

self-confidence scores for high, moderate, and low CTA golfers. 
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Weinberg and Genuchi (1980), using the SCAT and the original CSAI, 

found this same pattern with male intercollegiate golfers. This 

pattern was also similar to those noted by Sonstroem and Bernardo 

(1982) and Klavora (1977) who also used the original CSAI. While the 

finding that high trait anxious athletes displayed higher state 

anxiety than low trait anxious athletes had been demonstrated within 

the unidimensional concept of anxiety, this seemed to hold true under 

the mulitdimensional theory of anxiety as well. 

Multiple regression analyses performed by Gould et al. (1984) 

were similar to the present analyses in that both showed SCAT to be 

the best predictor of cognitive anxiety and somatic anxiety. Gould et 

al., however, did not find SCAT to be indicative of self-confidence. 

Also discrepant with the current results was that Gould et al. found 

years of experience, second to SCAT, as a predictor of cognitive 

anxiety, and to a lesser extent, soznatic anxiety. At least for the 

criterion variables used in the present study, the multiple regression 

analyses contradict the hypothesis by Martens et al. (1983) that the 

CSAI-2 subcomponents would have differing antecedent conditions. It 

appeared that competitive trait anxety is the most effective predictor 

of each subcomponent. 

Noting that individual athletes have differing optimum arousal 

levels, consideration of this should be incorporated into future 

studies. By averaging all athletes together, or even grouping them 

according to high and low CTA, many possible patterns of anxiety 

changes may be averaged out. Stemming from the work of Sonstroem and 
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Bernardo (1982), Gould et al. (1983) and Petlichkoff, Gould, Simons, 

and Vevera (1985) suggest that athletes should be given the CSAI-2 

several times and then a mean score can be obtained for each athlete. 

This can only be done if the CSAI-2 is used at least three different 

times in order to obtain a mean score for each athlete. These 

previous researchers administered the CSAI-2 immediately prior to 

several competitions. Once several scores are obtained, comparisons 

can then be made between each athlete and a standard score for that 

athlete. This change score can then be examined in relationship to 

performance. In this method, between subjects response variation and 

individual differences in optimum arousal levels are negated while 

further patterns and relationships may emerge. This appears to be one 

of the directions that future studies using the CSAI-2 should follow. 

Distinctions Between Successful and Less Successful Golfers 

Much of the previous sport psychology literature has been 

dedicated to exploring the differences in mental states between 

successful and less successful competitors (e.g. Highlen & Bennett, 

1979, 1983; Gould, Weiss & Weinberg, 1981; Mahoney & Avner, 1977). 

These studies, and many others, have reported differences in the 

cognitions of successful athletes compared to less successful 

athletes. 

When comparing athletes based on actual golf score, the best 

performances were seen in those golfers with high self-confidence and 

low cognitive anxiety on both tournament rounds. However, on the 

practice round, self-confidence was the only discriminating factor 
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between these groups. At this time cognitive anxiety may have played 

a lesser role due to the casual atmosphere of that round. 

The results that self-confidence was an important factor 

dividing the more successful golfers from the less successful golfers 

was not a new finding. While the measurement of cognitive anxiety is 

a recent phenomenon, the concept of mental disruption being adversive 

to performance has been reported in the past. Divers who failed to 

qualify for the Canadian Pan Am team thought more about their anxiety 

while the qualifiers used more positive self-talk (Highlen & Bennett, 

1983). Wrestlers who qualified for the same team reported having 

fewer self-doubts than those failing to qualify for the team (Highlen 

& Bennett, 1983). Less successful racketball players also reported 

more self-doubts than the better players (Meyers et al., 1979). So 

while the concept of cognitive anxiety has been previously examined 

under many different names, it now can be systematically measured with 

the CSAI-2. Also, as Martens et al. (1983) speculated, if cognitive 

anxiety is the antithesis of self-confidence, then it should also be 

expected to be an important discriminating factor between successful 

and less successful athletes. This was supported by the current 

investigation. 

Somatic anxiety was not a distinguishing factor between these 

golfers. This contradicted previous studies with golfers which showed 

anxiety levels to be influential to golf prformance. Low anxious 

golfers tended to perform better than high anxious golfers (Cook et 

al., 1983; Weinberg & Genuchi, 1980). As was suggested by Oxendine 
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(1970), precision sports should require lower optimal arousal levels 

and implied that if an athlete was above or below that point, 

performance would be hindered. At that early state in the anxiety 

literature, arousal was equated mostly with physiological or somatic 

anxiety. It appears from the current study that cognitive anxiety and 

self-confidence, not somatic anxiety, are the more influential 

variables in performance. 

Competitive trait anxiety was not found to discriminate 

between successful and less successful golfers. This was 

contradictory to previous studies with golfers (Cook et al., 1983) and 

bowlers (Hall & Purvis, 1978) showing the athletes with low CTA 

performed better than the high CTA athletes. However, noting that 

SCAT has been shown to be more highly correlated with somatic anxiety 

than cognitive anxiety or self-confidence (Martens et al., 1983), 

similar results to those found on the somatic anxiety subscale should 

be expected. Also, as it appears that cognitive anxiety and 

self-confidence are stronger predictors of golf performance than 

somatic anxiety, these state anxiety measures would also be expected 

to be more indicative of performance than CTA. This is consistent 

with the state-trait theory of anxiety. 

One plausable explaination for the lack of somatic anxiety 

differences in the collegiate golfers in the present study may be 

explained by the recent growth and popularity of sport psychology. 

Only recently have collegiate athletes formally begun training in 

psychological skills. One of the first things introduced in most 
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sport psychology programs is some type of relaxation training—the 

controlling of physiological arousal. As more athletes learn to 

control somatic anxiety, it will become a less important factor 

discriminating between successful and less successful athletes. This, 

in fact, may have been occuring in the present study. While talking 

to the golf coaches it became evident that at least two of the 

participating teams were currently involved in mental skills training 

programs. It is quite possible that in the future, as more teams 

incorporate mental skills training into their practice routines, 

cognitive anxiety will also become a less discriminating factor 

between collegiate and elite athletes. 

Antecedents of Golf Performance 

The correlational data of the present study showed low 

cognitive anxiety and high self-confidence were related to better golf 

performance on the tournament rounds, lending partial support for the 

hypothesis that cognitive anxiety, somatic anxiety, and 

self-confidence would all be good predictors of performance. However, 

multiple regression analyses showed that psychological factors alone 

accounted for only 6-13% of the variance as predictors of golf 

performance. The only CSAI-2 subscale which was a significant 

predictor of performance was self-confidence and then only on the 

second tournament round. These findings did not replicate those of 

Gould et al. (1984) who found cognitive anxiety most indicative of 

wrestling performance, while somatic anxiety and self-confidence also 

significantly added to the prediction of wrestling performance. 
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Together the three subcomponents in Gould's study accounted for 22% of 

the variance. 

Even with the large difference in task characteristics between 

wrestling and golf, the cognitive elements seemed more pertinent to 

performance, suggesting that the difference between a precision 

oriented sport like golf and a strength oriented sport like wrestling 

does not affect the influential role of cognitions to performance. As 

mentioned previously, perhaps athletes are learning to control their 

physiological anxiety, thus it is no longer as indicative of 

performance as it had been in the past. 

Heyman (1982, 1984) suggested that previous performance, as 

well as personality factors, needed to be taken into account when 

examining antecedent conditions of performance. In the past, 

researchers have often tried to use mental states as the sole 

predictor of athletic performance (e.g. Gould, Weiss, & Weinberg, 

1981; Highlen & Bennett, 1979). They seemed so predisposed to 

identifying certain mental states leading to successful performance 

that they did not acknowledge previous performance as a possible index 

of expected performance. 

The reanalysis of the Gould, Weiss, and Weinberg (1981) study 

by Heyman (1982) further suggested that previous performance results 

are an accurate index of subsequent performance. Here it was found 

that previous won-lost records, as well as mental states, were related 

to performance. Also Cook et al. (1983) found that golf ability 
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(measured by golf handicap) rather than state anxiety, accounted for 

differences in performance among three days of a golf tournament. 

These studies show the need to incorporate some measure of 

previous performance into future studies. The present study, with the 

inclusion of both an average score and the preceding day's score, 

allowed for this comparison. When score on the previous round of golf 

was included in the multiple regression analyses examining the 

antecedents of golf performance, it became the sole significant 

predictor of performance. Although not significant, the total 

psychological factors did account for an additional 10% of the 

variance of the first tournament round scores and 7% of the second 

tournament round scores compared to just previous performance. While 

mental states obviously can affect performance, alone they are not the 

best predictors of performance. Average score did not contribute to 

the prediction of golf performance. It seems that a more immediate 

measure of performance is more benificial in predicting subsequent 

performance compared to an average score which may not have been an 

accurate reflection of current performance. Results of the present 

study support the contention that previous performance, not only 

pre-competitive psychological states, can help predict future 

performance. 

Heyman (1982) further suggested that an athlete's cognitions 

may actually reflect previous performance rather than act as a 

facilitator of performance. He pointed out that athletes who were 

continuously successful, would be expected to be less anxious and more 
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confident than less successful athletes. The present study examined 

this hypothesis and found that those golfers performing well on the 

tournament rounds had lower cognitive anxiety and higher 

self-confidence following these rounds than those who played poorly. 

The relationship of performance to post-round cognitive anxiety (a 

mean correlation of .41) and the relationship of first tournament 

round performance to second tournament round cognitive anxiety (r=.33) 

were stronger than the relationship of pre-competitive cognitive 

anxiety to performance (a mean correlation of .26). This same pattern 

was found with self-confidence. The performance to post-round 

self-confidence (mean correlation=-.54) was stronger than the 

pre-competitive self-confidence to performance relationship (mean 

correlation^.27). Again, the correlation of score on the first 

tournament round to pre-second tournament round self-confidence fell 

between the others (r=-.34). Thus it appears that the relationship of 

performance to subsequent cognitive anxiety and self-confidence was 

stronger than the more common notion of these mental states leading to 

performance. These results support the hypothesis that performance 

can influence subsequent mental states. This notion has not often 

been acknowledged in previous empirical investigation and had been 

tested even more rarely. Further research examining the relative 

influence of performance on cognitions and cognitions on performance 

appears warrented. For example does merely changing cognitions in a 

desirable direction improve performance or does performance improve 

because of previous successes in the performance arena. Perhaps 
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cognitions are merely an effect variable rather than a causative 

variable. While this notion is difficult to test and completely 

contrary to the foundations of applied sport psychology, it has yet to 

be refuted. 

Relationships Between the CSAI-2 Subcomponents 

The intent of the developers of the CSAI-2 was to develop a 

scale to measure three independent components of anxiety. It appears, 

from the results of the present study, that this goal was 

accomplished. The intercorrelations between cognitive anxiety and 

somatic anxiety and those between somatic anxiety and self-confidence 

were smaller than those originally reported by Marten's et al. (1984). 

The correlations of the present study were also lower than those 

reported by Gould et al. (1984) and Petlichkoff and Gould (1985). 

(Table 9 in the results section shows a comparison of their 

correlations to those in the present study.) These low correlations 

support the relative independence of these subscales. The 

correlations between self-confidence and cognitive anxiety, however 

were greater than those reported by the other researchers. This 

suggests that these two subcomponents may be less independent than 

Martens et al. (1983) anticipated. 

To further investigate the interrelationships among the CSAI-2 

subcomponents, the present study examined the antecedents of 

self-confidence. Following Bandura's theory, it was expected that 

score on the previous round of golf, followed by cognitive anxiety 

would be the best predictors of self-confidence. The present results 
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support Bandura's contention that self-efficacy will be mediated by 

one's cognitive appraisal of the situation. Cognitive anxiety was a 

stronger index of self-confidence than previous performance. However, 

this refutes his notion that previous performance will be the 

strongest source of self-efficacy. Thus while personal 

accomplishments are important in forming confidence, one's cognitions 

are an even stronger source. This was consistent with the findings of 

Feltz and Mungo (1983) who showed one's cognitive appraisal or 

perception of autonomic arousal was a better indicator of 

self-efficacy than actual physiological measures. Again, one's 

cognitive appraisal seemed to be the key factor in forming 

expectations. 

Major Findings 

1. The hypothesis that somatic anxiety would increase and 

self-confidence and cognitive anxiety would remain stable during the 

24 hours prior to the practice round was rejected. 

2. The results of the present study did not support the 

hypothesis that cognitive anxiety, somatic anxiety, and 

self-confidence would all be good predictors of golf performance. 

Also not supported was the notion that cognitive anxiety would be a 

better predictor of golf performance than somatic anxiety, however 

partial support was found for the prediction that self-confidence 

would be a better predictor of golf performance than somatic anxiety. 

3. The hypothesis that those athletes who performed poorly on 

the first tournament round of golf would exhibit higher cognitive 
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anxiety and lower self-confidence prior to the second tournament round 

compared to the other golfers was supported. The prediction that the 

less successful golfers on the first tournament round would also 

exhibit higher somatic anxiety prior to the second tournament round 

than the more successful golfers was not supported. 

4. Support was found for the expectation that overall the 

most successful golfers would display greater self-confidence and 

lower cognitive anxiety than the less successful golfers. However, 

the hypothesis that the most successful golfers would also display 

lower somatic anxiety than the more successful golfers was not 

supported. 

5. The results supported the hypothesis that SCAT would be a 

good predictor of both somatic anxiety and cognitive anxiety, but 

refuted the contention that SCAT would be a better predictor of 

somatic anxiety while years of competitive experience would be a 

better predictor of cognitive anxiety. 

Conclusions 

The CSAI-2 seems to be a very practical instrument for coaches 

as well as researchers. The necessity of measuring three separate 

components of anxiety appears evident. Not only has it been shown 

that the CSAI-2 can be an important tool in research, it is also a 

good tool to aid coaches and sport psychologists choose proper mental 

training strategies for athletes. Sound mental skills training 

programs can only be implemented with a thorough understanding of what 

factors contribute to each CSAI-2 subcomponent and how they interact 
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with each other. As more is learned about these antecedent conditions 

and the interrelationships between the CSAI-2 subcomponents, this will 

perhaps serve as the best foundation for psychological intervention. 

Stemming from the results of the present study, several 

conclusions can be formed concerning the relationship of the CSAI-2 

subcomponents, competitive trait anxiety, and golf performance in 

female, collegiate golfers. First, the patterns of changes in the 

CSAI-2 subcomponents during the 24 hours prior to competition differed 

from previous studies. These golfers displayed an increase in 

self-confidence and a decrease in cognitive anxiety while somatic 

anxiety remained constant during this time period. 

Upon examination of the relationship of pre-competitive 

cognitive anxiety, somatic anxiety, and self-confidence with golf 

performance, cognitive anxiety and self-confidence appeared to most 

influential. The correlational data showed a moderate, negative 

relationship between self-confidence and performance. High 

self-confidence was related to low golf scores or better performance. 

Low cognitive anxiety was mildly related to better golf performance 

and somatic anxiety was not significantly correlated to golf 

performance. It was speculated that these athletes, participating at 

the highly competitive collegiate level, had learned to control 

somatic anxiety so that it was not a distinguishing factor among 

successful and less successful golfers. 

Further examination of the possible antecedents of golf 

performance found performance on the previous round of golf the sole 
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significant predictor of performance on the tournament rounds. 

However, when the CSAI-2 subcomponents were included in multiple 

regression analyses with previous performance, they accounted for an 

additional 7-10% of the variance in the prediction equation. While 

not statistically significant, these mental states were still an 

important contributing factor to golf performance. 

An examination of the antecedents of each anxiety subcomponent 

showed CTA to be the strongest predictor of cognitive anxiety, somatic 

anxiety, and self-confidence on the first tournament round. On the 

second tournament round, CTA was still the best predictor of each 

CSAI-2 subcomponent while previous performance was the next strongest 

predictor of the subcomponents. 

Finally, a comparison of the golfers based on actual score showed 

the most successful golfers to have higher self-confidence and lower 

cognitive anxiety than the least successful golfers. There were no 

differences between these groups in somatic anxiety. 

Recommendations For Future Research 

Many directions for future research, such as what was studied 

in the present investigation, have been opened through the development 

of the CSAI-2. Since the CSAI-2 and the investigation of the 

multidimensional aspects of anxiety are still new, there is much that 

still needs to be validated. The antecedents of the CSAI-2 

subcomponents cannot be confidently defined using the current, limited 

data base. Further replication as well as the use of more 

sophisticated designs and statistical methods should all be emphasized 



92 

in future research. It is suggested that the method of using the 

CSAI-2 over several competitions be used more often in future studies. 

This will allow one to further observe the interrelationship of 

performance and mental states. Also, the method of forming a standard 

score for each athlete and comparing that athlete to his or her 

typical mental state may allow for researchers to more closely examine 

this relationship. While the study of the arousal performance 

relationship has greatly progressed since the emergence of the 

inverted-U theory, there is still much that needs to be explored 

before sport psychologists can confidently form any solid conclusions 

about this relationship, especially within the mulidimensional theory 

of anxiety. 



APPENDIX A 

BACKGROUND QUESTIONNAIRE AND THE 

SPORT COMPETITIVE ANXIETY TEST (SCAT) 
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Name Age 
School Time 
Years of collegiate golf experience 
Total years of competitive golf experience 

DIRECTIONS: Below are some statements about how persons feel when they compete in 
sports and games. Read each statement and decide if you HARDLY-EVER or SOMETIMES, 
or OFTEN feel this way when you compete in sport and games. If your choice is HARDLY-
EVER, blacken the square labeled A, if your choice is SOMETIMES, blacken the square 
labeled B, and if your choice is OFTEN, blacken the square labeled C. There are no right or 
wrong answers. Do not spend too much time on any one statement. Remember to choose 
the word that describes how you usually feel when competing in sports and games. 

Hardly-Ever Sometimes Often 

I. Competing against others is 
socially enjoyable. 

• A DB Dc 

2. Before I compete I feel uneasy. • A • B dc 

3. Before I compete I worry about not 
performing well. 

• A • B • c 

<t. I am a good sportsman when I compete. • A • B • c 

5. When I compete 1 worry about 
making mistakes. 

• A • B • c 

6. Before I compete I am calm. • A • B • c 

7. Setting a goal is important when 
competing. 

• A • B • c 

8. Before I compete I get a queasy 
feeling in my stomach. 

• A • B • c 

9. Just before competing I notice my 
heart beats faster than usual. 

• A • B Dc 

10. I like to compete in games that 
demand considerable physical energy. 

• A • B Dc 

11. Before I compete I feel relaxed. • A DB Dc 

12. Before I compete I am nervous. • A DB Dc 

13. Team sports are more exciting than 
individual sports. 

DA Ob Dc 

l<t. I get nervous wanting to start 
the game. 

DA Dc 

15. Before I compete I usually get DA • B Dc 
up tight. 



APPENDIX B 

COMPETITIVE STATE ANXIETY INVENTORY - 2 (CSAI-2) 
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Name: School: 

Directions: A number of statements which athletes have used to describe their feelings before 
competition are given below. Read each statement and then circle the appropriate number to the right 
of the statement to indicate how you feel right now - at this moment. There are no right or wrong 
answers. Do not spend too much time on any one statement, but choose the answer which describes your 
feelings right now. 

Not At Moderately Very Much 
Ail Somewhat So So 

i. 

2. 

3. 
t. 

5. 

6 .  

7. 

8. 

9. 
10. 

11. 

12. 

13. 
in. 

15. 
16. 

17. 

18. 

19. 
20. 

21. 

22. 

23. 
24. 

25. 
26. 

27. 

I am concerned about this competition 

I feel nervous 

I feel at ease 

1 have self-doubts 

1 feel jittery-

I feel comfortable 

1 am concerned that I may not do as well in this 
competition as I could 

My body feels tense 

I feel self-confident 

1 am concerned about losing 

I feel tense in my stomach 

I feei secure 

1 am concerned about choking under pressure • • • 

My body feels relaxed 

I'm confident I can meet the challenge 

I'm concerned about performing poorly 

My heart is racing 

I'm confident about performing well 

I'm worried about reaching my goal 

1 feel my stomach sinking 

I feel mentally relaxed 

I'm concerned that others will be disappointed 
with my performance 

My hands are clammy 

I'm confident because I mentally picture myself 
reaching my goal • 

I'm concerned I won't be able to concentrate • • • 

My body feels tight 

I'm confident of coming through under pressure-

. 2 

. 2 

. 2 

. 2 

. 2 

- 2 

- .2  

• 2 

• 2 

• 2 • 

• 2 . 

. 2 , 

. 3 
- 3 
.3 . 

• 3 . 
. 3 . 
. 3 

. 3 . 
• 3 
• 3 • 
• 3 • 
• 3 • 
, 3 . 

What do you predict will be your final score on this round of golf? _ 

Rank how confident you are that you will obtain thi score 

Not at all Extremely 

/ L  /  2 /  3 /  0 / 5 / 6 / 7 / 8  /  9  /  



Appendix C 

Letter to Coaches 

Mr. Mark Gale 
1 Washington Square 
San Jose State University 
Women's Athletics 

San Jose, CA 95192 

Dear Mr. Gale, 

I am writing to enlist your support in a research project being 
conducted at the University of Arizona Invitational Golf Tournament 
February 11-13, 1985. This project will examine the relationship of 
performance to anxiety and self-confidence in collegiate golfers. 
Previous sport psychology work with athletes (including golfers) has 
shown that both of these components are related to athletic success. 
While this relationship has been found for groups, in general, what we 
do not know is how much variability there is within individual 
athletes. That is, one golfer may play best with more stress, higher 
arousal, while another golfer's best performance may come only when 
arousal is low. Prom the same standpoint, is there an optimal 
self-confidence range for individual athletes—one where the athlete 
is neither over confident nor lacking in confidence. 

While having psychological data on groups of athletes is 
important in understanding what contributes to peak performance, we 
think the most insight into helping each athlete more consistently 
achieve peak performance will come from studying athletes individually 
across several competitive situations. This is the only way each 
athlete's optimal arousal and confidence level can be identified. 
Once this optimal level is determined, the athlete and/or coach can 
use any of the number of techniques available to raise or lower 
current arousal and confidence. 

One of the purposes of our study is to see if a newly developed 
tool (CSAI-2) which simultaneously measures anxiety and confidence can 
be used to determine an optimal level of arousal and self-confidence 
for each athlete. In order to do this, we need to have each athlete 
fill out a 27-item questionnaire (takes 5-8 minutes) before (20 
minutes before tee-off) and after (after all the golfers finished 
their round) the practice round and first two tournament rounds of the 
UA Invitational. There are no "right" or "wrong" answers on the 
CSAI-2. The athletes will be told this in their directions. 
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We will also administer the CSAI-2 24 hours and one hour prior to 
the practice round. This will permit the athletes to become familiar 
with the questionnaire in a non-competitive setting, plus it will show 
if there is a pattern of change in mental state prior to the first 
round of golf. In addition, the athletes will be asked to fill out a 
questionnaire (takes 5-10 minutes) during the 24-hour administration 
which will provide information on the general level of competitive 
anxiety and their personal golf experience and goals. At the 
conclusion of the study, we will determine the relationship between 
the questionnaire scores and the golf scores. 

If you and your athletes chose to participate, a profile of 
results on each of your athletes will be forwarded to you, as well as 
the total group results. This can be used by you and your athletes to 
detect optimal mental state and how changes in mental states may 
affect following performance. I will also send a copy of the CSAI-2 
and scoring directions in case you would like to use it with future 
athletes. In addition, a reference list will be sent of some of the 
latest sport psychology books for peak performance mental training 
techniques. In an effort to answer any questions and to find out if 
you would be willing to ask your athletes to participate, I will 
contact you by phone the week of December 10-14. Your athletes 
participation will be greatly appreciated. 

The procedure and rationale for this project has been explained 
to Kim Haddow. She fully supports this project and has given 
permission to conduct it at. the University of Arizona Invitational 
Tournament. 

Good luck in the meet. 

Sincerely. 

Vikki Krane 



APPENDIX D 

Instructions to Coaches 

Dear Coach: 

Thank you for your participation in this study. 

Please administer these questionnaires to your athletes the day 
before the practice round of the tournament as close to 9:00 a.m. as 
possible. Be sure to read the instructions to the athletes and remind 
them of the importance of being honest and serious in their responses. 
Also ask that there be no talking as they complete the questionnaires. 
If possible, try to chose a quiet location where the athletes can 
concentrate while completing the questionnaires. These should take 
approximately 15-20 minutes to complete. 

When the athletes are finished, the questionnaires should be put 
back into the envelope and sealed before being returned to you. After 
all of the questionnaires are collected, please complete the enclosed 
short questionnaire for coaches. It would also be very helpful if you 
would include a copy of the computer printout of individual stroke 
averages of your athletes which you received form the from the NCAA. 

I will be in the lobby of the Aztec Inn Saturday, February 9 from 
noon-ll:00 p.m. to collect the questionnaires. For those of you not 
staying at the Aztec Inn, I will make arrangements with you 
individually for returning the questionnaires. 

Thank you again for your cooperation. 

Sincerely, 

Vikki Krane 
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APPENDIX E 

Instructions to be Read to Athletes 

You are being asked to participate in a research project 
examining mental states of golfers prior to and after competition. 
Previous sport psychology work with athletes (including golfers) has 
shown that anxiety and self-confidence are related to athletic 
success. A newly developed tool will be used to identify the arousal 
and confidence levels most facilitative for maximal performance for 
each athlete. There are no right or wrong answers on this 
questionnaire. That is, one golfer may play best with more stress, 
higher arousal, while another golfer's best performance may come only 
when arousal is low. There may be an optimal level of self-confidence 
for each athlete too—one where there is neither over confidence or 
lack of confidence. Participation in this study might help you to 
determine which mental state leads to your best performance. Once 
this optimal level is determined, the athlete and/or coach can use any 
number of techniques available to raise or lower current arousal and 
confidence levels. I will share our results with you and your coach 
after the data is analyzed. Until that time, responses will be seen 
by only the experimenter. 

You will be asked to complete one of these questionnaires three 
times prior to the practice round (24 hours, 1 hour, and 20 minutes 
prior to teeing off) and again at 20 minutes prior to teeing off on 
the first and second tournament rounds. The questionnaire will also 
be completed after each of these three rounds, once all of the results 
are collected. In addition, during the 24 hour time period you will 
be filling out two other questionnaires. Your total time involvement 
will be 15-20 minutes during the 24 hour time period and approximately 
five minutes each of the other times. 

Participation in this study is voluntary and you may withdraw at 
any time. If you complete the questionnaires, it will be assumed that 
you have given consent to participate in this study. Your 
participation will be greatly appreciated. 

Please read the directions and each question very carefully as 
you give your responses. Be sure to answer every question and to be 
honest in your responses. 
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To insure initial confidentiality, after completing these 
questionnaires place them back in the envelope and seal before 
returning to your coach. 

Thank you again for your cooperation and help in this project. 



High M 

Success SD 

N-12 

Moderate M 

Success SD 

N=8 

LOW M 

Success SD 

N=H 

Total M 

K-29 

APPENDIX F 

Means and Standard Deviations 
Across time for CSAI-2 Subcomponents 

by Total Group and Success 

Cognitive Somatic Self-
Anxiety Anxiety Confidence 

24 h 1 h 10 min 24 h 1 h 10 min 24 h 1 h 10 min 

21.17 19.67 18.17 

5.32 5.73 4.37 

18.25 15.75 14.13 

6.16 4.68 4.45 

18.64 17.27 17.73 

3.38 4.27 3.88 

19.52 17.81 16.97 

14.58 13.83 12.83 

3.85 2.44 2.17 

14.13 14.00 14.38 

3.87 4.14 3.96 

13.82 13.73 13.27 

3.71 3.85 3.50 

14.19 13.84 13.39 

27.25 28.83 28.83 

4.22 5.06 5.73 

23.88 27.13 27.25 

5.03 5.89 6.20 

23.18 23.45 23.91 

3.92 4.91 5.05 

24.94 26.48 26.68 
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Appendix G 

Means and Standard Deviations 
For High, Moderate, and Low CTA Golfers 

on Performance and CSAI-2 Subcomponent Scores 
at 10 Minutes Prior the Tournament Rounds 

First Tournament Round Second Tournament Round 

C.A. S.A. S.C. Score C.A. S.A. S.C. Score 

High CTA _M 

N=15 SD 

Moderate M. 

CTA SD 

N=15 

Low CTA _M 

N=16 SD 

Total M 

N=46 

20.93 15.93 

5.93 1.76 

17.53 15.00 

5.97 3.23 

11.62 13.50 

2.58 3.76 

16.69 14.81 

22.40 80.88 

5.38 5.50 

27.07 81.07 

5.19 5.06 

31.63 80.16 

5.07 4.22 

27.03 80.70 

20.20 15.27 

5.61 3.08 

17.60 15.40 

5.68 3.62 

13.31 12.00 

5.01 1.83 

17.04 14.22 

21.93 80.25 

4.21 4.88 

27.47 78.73 

5.46 3.61 

31.19 77.63 

4.79 3.42 

26.86 78.87 
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