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ABSTRACT
Three experiments tested the Martens, Vealey, and Burton (1990) model of
competitive anxiety. In experiment one, perceived uncertainty of outcome, one of
three hypothesised causes of state anxiety (A-state), was manipulated by assigning
72 golfers to either a low uncertainty group (LU), composed of unequal ability
pairs, or a high uncertainty group (HU), consisting of equal ability pairs.
Participants completed the Competitive State Anxiety Inventory - 2 (CSAI-2) and
the Match Orientation Questionnaire (MOQ; a measure of perceived uncertainty
and perceived importance) during breaks in a chipping competition. A series of
t-tests did not support the original manipulation of uncertainty. A re-analysis
using a different grouping format produced distinct LU and HU groups, but no
significant differences in A-state were found between groups. This first analysis
followed the Martens et al. (1990) model by measuring A-state as a global
reaction. A re-analysis of A-state, separating cognitive and somatic anxiety,
produced significant group differences for cognitive anxiety only; this suggests
the model needs refinement. The model suggests likely winners and losers both
experience low uncertainty, and hence low A-state. A further analysis revealed
that the likely losers experienced significantly higher cognitive A-state than the
likely winners, and thus, may not psychologically dissociate themselves from
losing as Martens et al. (1990) propose. Follow up multiple regression analyses
demonstrated that confidence was a superior predictor of A-state than perceived
uncertainty.
In Experiment two perceived importance, another hypothesised cause of
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A-state was manipulated by assigning 52 club golfers to either a low knportance
(LI) group that competed for three golf balls, or a high importance (HI) group that
competed for a new pair of golf shoes. As with experiment one, participants
completed the CSAI-2 and the MOQ prior to and during breaks in a chipping
competition. After a manipulation check demonstrated significant differences in
perceived importance, Analyses of Covariance and multiple regression analyses
demonstrated that perceived importance was a key contributor to competitive Astate in this study.
Experiment three tested the hypothesised interaction between perceived
uncertainty and importance by manipulating both perceived uncertainty and
importance with 100 golfers. The same experimental protocol as Experiment 2
was again used. Multivariate Analyses of Covariance indicated that perceived
uncertainty and importance did not interact as the Martens et al. model suggests.
Perceived importance was again shown to be a significant predictor of competitive
A-state.
All three studies verified trait anxiety (A-trait) as a strong predictor of
competitive state anxiety. The Martens et al. (1990) model, as presently
formulated, does not appear to adequately explain the relationship between
perceived uncertainty, perceived importance, A-trait, and A-state. A new model,
based on the results of these studies is presented.
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CHAPTER 1
INTRODUCTION

Sport psychologists recognise anxiety as a critical factor affecting optimal
sport performance and enjoyment. Advances in knowledge and understanding
have gradually led to a greater appreciation of the conceptual complexity of
anxiety. Establishing consistent relationships between anxiety and performance is
extremely difficult due to the multidimensional nature of anxiety in sport. For
example, anxiety is triggered by a number of causes; similarly the effects of
anxiety are diverse. Person and sport specific differences further compound the
problem of deciphering the anxiety-performance relationship.
Although a number of studies have investigated the specific causes of
anxiety, the approaches have been usually univariate rather than an integrated
multidimensional approach. An attempt to synthesise findings into a plausible
causal model has recentiy emerged. Martens, Vealey, and Burton (1990) suggest a
three factor model, perceived imcertainty of outcome, and perceived importance of
outcome, in conjunction with trait anxiety (A-trait), to explain state anxiety
(A-state) in sport. The authors themselves have highlighted the absence of
experimental verification of their theory and invite researchers to test the model
empirically in sporting contexts. Being the first attempt to provide a systematic
causal model of anxiety in sport, it warrants further investigation. This thesis tests
the Martens et al. (1990) causal model of anxiety in the sporting context of
competitive golf.

Aims
General Aims
Aim 1) To examine whether the Martens et al. (1990) theory of competitive
anxiety provides a framework to predict A-state in sport.
Specific Aims
Aim 1.1) To establish empirically whether perceived uncertainty of outcome and
perceived importance of outcome are predictors of A-state in golf.
Aim 1.2) To establish the relative contributions of uncertainty and importance to
state anxiety in golf
Aim 1.3) To establish if uncertainty and importance interact in explaining A-state
in golf

Organisation
Chapter 1
Introduces the topic, general aims, specific aims and the organisation of the
study.
Chapter 2
The review of literature provides a review of the key developments in the
field of competitive anxiety in sport. Specific research investigating possible
causes of anxiety is then discussed before introducing the rationale and
components of the Martens et al. (1990) model of competitive anxiety.
Given the relative breadth and depth of sport related anxiety research,
detailed discussion is reserved mainly for those sub-aspects that relate specifically
to this dissertation (i.e., causes of anxiety and the Martens et al. (1990) model).
Chapter 3. 4. and 5
Each of these chapters is devoted to a self-contained experiment investigating
either specific components of the model (Chapters 3 & 4) or the model as a whole
(Chapter 5). Each of these chapters contains the conventional research manuscript
components including: purpose, hypothesis, method, results, discussion, and
conclusion sections.
Chapter 6
This general discussion chapter integrates the findings of the three
experiments, especially as they reflect on the overall structure of the Martens et al.
model. Relevant methodological issues and limitations are also discussed.
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Chapter 7
This chapter provides conclusions and recommendations for possible changes
to the Martens et al. model and directions forfiitureresearch.

CHAPTER 2
REVIEW OF LITERATURE

Anxiety in sport is prevalent with most athletes able to describe a number of
anxiety affected experiences. Some athletes will readily go one step fiirther and
provide naive ascriptions as to the cause of their anxiety. Kroll (1979) has.
suggested, "No one needs to be told that anxiety (in sport) exists, not because of
the amount of research attesting to its presence, but simply because it is selfevident to even the most casual observer" (p. 211).
Explaining the causal antecedents and behavioural consequences of
performance anxiety has challenged researchers for many years. Hembree (1988)
suggests the constmct may seem remarkable less for its age than for its enduring
fascination. Many students, public speakers, and performing artists (musicians,
dancers, actors) are also affected by the anxiety associated with performance
situations. Performance anxiety is defined as the experience of persisting,
distressfiil apprehension about or actual impairment of, performance skills in a
public context (Salmon, 1990). Performance anxiety in sport, is usually referred to
as competitive anxiety because of the integral role of competition in most sports.
Anxiety, Stress, and Arousal
Sport anxiety researchers do not agree on the precise definitions of three
related terms: anxiety, stress, and arousal. Stress according to Selye (1975), is a
non-specific physiological response of an organism (person) to an internal or
external demand. Selye differentiated between positive stress, which he labelled

eustress, and negative stress, which he called distress. According to Cox (1990),
anxiety and distress are virtually identical. Recently, Jones and Hardy (1990)
edited a text entitled "Stress and Performance in Sport", where the term stress is
substituted for anxiety. Obviously a number of researchers are content to use
anxiety and stress interchangeably. Sport psychology researchers, however, as
with other scientific disciplines, should seek to develop definitions of key terms
that underscore their unique elements, rather than use them interchangeably
simply because they overlap to some extent.
Spielberger (1989) recognises the common elements of anxiety and stress
while managing to highlight the essential difference between the two. He defines
stress as a psychobiological process consisting of three elements: Stressors,
perceptions or appraisals of danger (threat), and emotional reactions. Anxiety, as
he defines it, fits neatly with the third element, emotional reactions. Anxiety is an
emotional state (S-Anxiety) consisting of subjective, consciously experienced
feelings of tension, apprehension, nervousness, worry, and often is accompanied
by heightened arousal of the autonomic nervous system (Spielberger, 1989).
According to Spielberger (1989) people who are anxiety-prone, that is they
perceive a wide range of situations as anxiety evoking, are high in T-Anxiety
otherwise known as trait anxiety (A-trait). Anxiety is perhaps best viewed as a
potential but not necessary outcome of a variety of stressful conditions.
Bridges (1971) states that arousal constitutes a continuum that includes
relaxed drowsiness, wakefiilness, curiosity and attentiveness. Increased levels of
arousal may result in stronger emotions such as joy, exhilaration, anxiety, panic,

anger, or rage depending on the situation. This is not to say that high levels of
arousal necessarily constitute a state of anxiety as individuals may react, to and
interpret similar levels of arousal quite differently. For instance, a better than
expected performance may induce excitement, and trigger high levels of arousal
and joy in the same manner that a poor performance may produce an equally high
level of arousal and shame.
Only since the inception of academic sport psychology have the effects of
competitive anxiety in sport been subjected to rigorous research. Sport anxiety
research involves four, related areas: 1) determining arousal-performance
relationships, 2) clarifying the multidimensional nature of competitive anxiety in
sport, 3) identifying the underlying causes and effects of anxiety, 4) identifying,
developing, and implementing sports anxiety interventions.
Bridges (1971) states that arousal constitutes a continuum that includes
relaxed drowsiness, wakefulness, curiosity and attentiveness.
Arousal-Performance Relationships
Drive Theory
Although not accepted by contemporary researchers as an adequate
explanation of the arousal-performance relationship, Taylor's (1953) and Spence's
(1958) use of Hull's (1943) drive theory is helpful in explaining the relationship
between drive (arousal level), which is a state of tension that motivates a person to
satisfy a need, and habit strength, which is the degree of previous learning that has
taken place (Hull, 1943). This relationship is a multiplicative function and takes
the following form:

Performance =y[habit (strength) x drive]
According to this equation, the/indicates that performance is equal to some
"function" of the interaction of habit and drive. Drive-level facilitates performance
if the appropriate habits are already dominant, or if there are no, or few competing
habits. This certainly applies to easy tasks, but for difficult tasks the opposite
occurs (Heckhausen, 1989). Athletes, particularly those engaged in complex, fine
motor activities, experience a decrement in performance at high levels of arousal
rather than continued improvements as drive theory suggests.
Drive theory has proven to be a difficult theory to test; as a consequence the
results of studies in this area have been equivocal. Drive theory was tested
extensively in the 1960s and 1970s mainly in laboratory experiments, where high
and low trait anxious participants were subjected to various stressors. In a review
article of 28 studies testing the drive theory framework. Martens (1971) found that
support for, and rejection of, drive theory was about equal. Martens (1971) also
suggested that testing drive theory is a difficult if not impossible task, because
determining the habit hierarchies (i.e., dominance of correct or incorrect
responses) is a difficult task itself.
Quiescence theory
Quiescence theory may be a useful explanation of the arousal-performance
relationship in some sports. Quiescence, according to Morgan and Ellickson
(1989) represents the antithesis of drive theory, it specifies that performance will
increase as arousal decreases. Rather than "psyching up" athletes, this approach
uses relaxation procedures to reduce the arousal level of athletes during
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competition. Little evidence has supported quiescence theory and some studies
refute it outright (Morgan & Ellickson, 1989). Quiescence theory may however,
fit with tasks that require reduced sympathetic nervous system activity such as
rifle shooting, golf putting and chipping, archery, and the free throw in basketball.
Inverted-U hypothesis
Until recently, it has generally been accepted that the inverted-U hypothesis,
originally formulated by Yerkes and Dodson (1908), best explains the relationship
between arousal and performance (Landers, 1980; Martens, 1977). The inverted-U
hypothesis predicts that performance is optimal at a moderate level of arousal, and
that performance progressively declines as arousal increases or decreases from a
moderate level. Although the inverted-U hypothesis was originally formulated
some eighty-five years ago, it is only recently that researchers have applied it to
arousal-performance relationships in sport (Martens & Landers, 1970; Sonstroem
& Bernardo, 1982; Gould, Petiichkoff, Simons, & Vevera, 1987). Gould et al. also
express surprise that few studies have sought to empirically test the inverted-U
hypothesis. The number of studies testing the inverted-U hypothesis is relatively
small, given that the majority of competitive anxiety review articles, and both
academic and applied sport psychology texts discuss it, often in considerable
detail.
Perhaps, due to this extensive coverage in sport psychology texts, the
inverted-U hypothesis has invariably come imder close scmtiny. Krane (1992), in
an extensive review article, brings together many critical reviews of the invertedU hypothesis. An extensive section is devoted to identifying an array of
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conceptual and methodological problems of the inverted-U hypothesis. A fmal
section specifies the conditions that need to be met before the inverted-U
hypothesis is being adequately tested (see, BCrane, pp. 73-76). In light of these
criticisms, Krane recommends that researchers move beyond the inverted-U
hypothesis to examine the anxiety-performance relationship using more complete
theories.
Optimal arousal hypothesis
The optimal arousal hypothesis, which in some respects is similar to the
inverted-U hypothesis, has received considerable attention recently in the sport
psychology literature (Gould, Tuffey, Hardy, & Lockbaum, 1993; Hanin & Syrja,
1995; Morgan, O'Connor, Ellickson, & Bradley, 1988; Raglin, Morgan, & Wise,
1990). Hanin (1980) suggests that each individual has an arousal zone of optimal
functioning (ZOF) and that performance efficiency is best when the individual's
level of arousal falls within this zone. This optimal zone is calculated from prestart and retrospective measures of anxiety in previous performances. The optimal
arousal hypothesis has an advantage over other prominent theories by accounting
for individual differences in arousal susceptibility. Unlike the inverted-U
hypothesis, which predicts that performance is best at a moderate arousal level,
the optimal arousal hypothesis predicts that some individuals will perform best
when highly aroused, whereas others will perform at their peak when relaxed
(Morgan & Ellickson, 1989). The optimal arousal hypothesis has obvious
applications. Indeed, Zaichkowsky and Takenaka (1993) report that groups of elite
tennis and hockey players have had their heart rate monitored in an effort to

11

identify their optimal zone of functioning. Zaichkowsky & Takenaka (1993) also
suggest that as with other arousal-performance theories, the optimal arousal
hypothesis is, however, somewhat limited, because arousal is often conceptualised
in terms of anxiety.
The Catastrophe Model
A relatively recent development has been the application of catastrophe
model to the arousal-performance relationship (Fazey & Hardy, 1988). This
constitutes a refinement of the inverted-U hypothesis. When athletes experience
anxiety, the drop in performance is sometimes dramatic (i.e., catastrophic) rather
than gradual as the inverted-U infers. Furthermore, once an athlete experiences
high levels of performance anxiety in these circumstances it is often very difficult
to get back to a moderate level of arousal. Finally, the inverted-U is a
unidimensional arousal based hypothesis with no means of accounting for the
significant role that cognitions play. In comparison, the catastrophe model
assumes that anxiety has at least two components, cognitive anxiety and a somatic
arousal response.
According to the catastrophe model, the quality of performance will vary
depending on the interplay between cognitive anxiety and somatic arousal before,
and during performance. For example, high levels of physiological arousal
without accompanying cognitive anxiety can lead to changes in performance that
follow the inverted-U curve. The effect of high levels of both physiological
arousal and cognitive anxiety, however, is a sharp decline in performance (i.e..

12

catastrophe). The model proposes a range of outcomes based on combinations of
low and high levels of cognitive anxiety and physiological arousal (Hardy, 1989).
Research testing the catastrophe model in sport settings has produced
equivocal results. In one study. Hardy and Parfitt (1991) claim strong support for
the Fazey & Hardy application of the catastrophe model to sport. In a later study
using a similar experimental design Hardy, Parfitt, and Pates (1994) claim
equivocal support for the model. Both of these designs are weakened by the
decision to test the catastrophe model in non competitive situations. As has been
noted earlier it is important for researchers advocating theories designed to explain
competitive anxiety to test the theory in ecologically valid settings, in this case
real competition. Failure to do so, does not invalidate the theory or model, but
does beg the question of whether anxiety commensurate with real competition is
produced. A further problem with the two studies by Hardy and associates is the
choice to use a questioimaire designed to measure physiological anxiety to assess
physiological arousal. In both studies the CSAI-2 was used to measure both
cognitive and somatic anxiety. Given that physiological arousal was manipulated
with an aerobic exercise procedure the use of the somatic anxiety scale may be
inappropriate. As Hardy and Partitt themselves suggest physiological arousal and
physiological anxiety do not necessarily parallel each other.
Krane's (1990) thesis dissertation tested the full catastrophe model in a sport
setting. Using nonlinear regression analysis little support was found for the model
as an explanation of performance data. Because the application of catastrophe

model to arousal and performance is relatively new, and the results to date have
been equivocal, it awaits experimental verification.
The preoccupation with explaining anxiety by way of theories of arousal is in
some respects regrettable. Virtually every major sport psychology text has devoted
considerable space to expounding arousal theories in considerable detail. Yet,
arousal theories have delivered little in terms of understanding the antecedents of
anxiety, its specific effects, and the development of appropriate interventions.
Furthermore, the change in allegiance to different arousal theories over the years
may reflect a lack of confidence in the predictive validity of any one theory. The
recent development of the more sophisticated catastrophe theory is perhaps a
reflection of dissatisfaction with traditional arousal theories.
Anxiety as a Multidimensional Constmct
The differentiation between trait anxiety (A-trait) and state anxiety (A-state)
proposed by Cattell and Scheier (1961) and later by Spielberger (1966) was a
major break-through in anxiety research. This differentiation views anxiety as a
transitory emotional state (A-state) and anxiety proneness as a personality
disposition or trait (A-trait). Thus, A-trait refers essentially to chronic anxiety,
whereas A-state refers essentially to acute anxiety. The concept of A-trait reflects
relatively stable individual differences in the susceptibility to assess a range of
situations as anxiety provoking. This will be reflected in the frequency and
intensity with which an individual experiences anxiety (Hackfort &
Schwenkmezger, 1993).
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WTien attempting to predict how people will respond in different situations,
additional information apart from a measure of a person's general proneness to
experience anxiety is necessary. For instance, as Martens, Vealey, and Burton
(1990) point out, a person may become quite anxious when taking a maths test,
sitting in a dentist's chair, or delivering a speech, but not when competing in
hockey, during a piano recital, or taking a driver's test. It is therefore, not
surprising, that a number of situation specific trait tests have shown superior
predictive capacity over general trait measures (Mellstrom, Cicala, & Zuckerman,
1976; Watson & Friend, 1969).
Researchers have found A-trait to be a consistent predictor of A-state in sport.
A series of studies conducted by Martens and colleagues to examine the
relationship between A-trait and A-state using the Sport Competition Anxiety Test
(SCAT) and the Competitive State Anxiety Inventory-2 (CSAI-2) respectively,
lends strong support for the predictive validity of A-trait (Cooley, 1987; Gould,
Horn, & Spreeman, 1983; Martens et al, 1990; Poteet & Weinberg, 1980; Scanlan
& Lewthwaite, 1984; Scanlan & Passer, 1978, 1979; Weinberg & Genuchi, 1980;
Williams & Krane, 1992). These studies demonstrated that A-trait predicts A-state
in a number of sports and at different periods throughout the competition. The
strongest relationship between A-trait and A-state was found at the precompetition stage and in stressfiil competitive situations (Martens et al., 1990).
Martens and Simon (1976) have reported a correlation of r = .73 between precompetitive A-trait and A-state, accounting for 53 % of the total variance with a
group of collegiate basketball players. Other researchers have since affirmed the
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ability of A-trait to predict pre-competition A-state (Bmstad & Weiss, 1987;
Weinberg & Genuchi, 1980).
A number of A-trait tests have been developed both in mainstream
psychology and sport psychology. One of the most popular instruments has been
the trait sub-scale of the State-Trait Anxiety Inventory (STAI; Spielberger,
Gorsuch & Lushene, 1970). The popularity of the STAI is evident by its
widespread international use, having been translated and adapted into 39
languages and dialects. Martens, who was the first to recognise the need for a
sport specific trait scale, developed the SCAT (Martens, 1977), a sport specific
measure of a person's proneness to become anxious in sport competitions. The
SCAT has been extensively used in both research and applied aspects of sport
psychology (Maynard & Howe, 1987; Scanlan & Lewthwaite, 1984; Weinberg &
Genuchi, 1980).
Another important breakthrough in anxiety research apartfi-omthe trait-state
distinction was the division of A-state into cognitive and somatic elements.
Liebert and Morris (1967) were the first to draw a distinction between worry and
emotionality, more recently labelled cognitive anxiety and somatic anxiety
(Davidson & Schwartz, 1976). Cognitive anxiety is defined as "negative
expectations, and concerns about oneself, the situation at hand, and the potential
consequences". Cognitive anxiety is manifested in persistent worries, mminations,
inability to concentrate, and disturbing visual images. Somatic anxiety is defined
as the "physiological and affective elements of the anxiety experience that develop
directly from autonomic arousal" (Martens et al., 1990, p. 120). Indicators of
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somatic anxiety include: increased heart rate, shallow breathing, clammy hands,
and tense muscles (Martens et al., 1990).
Research suggests that cognitive and somatic anxiety are likely to co-vary.
Martens et al. (1990) argue that many situations contain elements that elicit both
cognitive and somatic elements of anxiety. Borkovec (1976) suggests that each
component may serve as a conditioning function for the other. For example, an
athlete may acquire conditioned somatic responses to a particular environment or
event such as a locker room, a pre-contest warm-up routine, or even a particular
opponent. The conditioned somatic response may then trigger the athlete to start
worrying because he or she feels certain somatic symptoms of anxiety (Martens et
al. 1990).
Each athlete has his or her own idiosyncratic patterns of response in stressful
circumstances, and may experience different levels of cognitive and somatic
anxiety. In addition, a person may respond in a situation specific manner,
demonstrating mainly cognitive symptoms in one situation and somatic symptoms
in another (Borkovec, 1976). In contrast Hatfield and Landers (1983) believe that
many individuals are either primarily cognitive 'responders' or somatic
'responders'. This ties in with the research of Davidson and Schwartz (1976) who
developed the matching hypothesis, a diagnostic approach that assesses the
anxiety sufferer as either cognitive or somatic anxiety dominant, and left
hemisphere or right hemisphere dominant. Thus, people fit into one of four
categories generated from this 2 x 2 assessment approach. The appropriate
intervention stiategy is then matched to the specific type of anxiety being
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experienced. For example, techniques such as EMG biofeedback, hypnosis,
exercise, and physical relaxation are prescribed as the treatment-of-choice for
people assessed as somatic-left hemisphere dominant. The matching hypothesis
was developed largely in response to the finding that stress management
techniques were not always successful in alleviating anxiety. Davidson and
Schwartz believe that finding a better match between the person and the array of
available treatments would improve the success rate (Burton, 1990). To date, sport
psychologists have not tested the matching hypothesis in sporting contexts.
Nevertheless, such an approach makes intuitive sense, and may yet prove valuable
in providing a better service to the anxiety ridden athlete.
Martens et al. (1983) argue that somatic anxiety should influence
performance less than cognitive anxiety because it reaches its peak prior to, and
during the early stages of competition and then declines (Jones & Cale, 1989;
Martens et al. 1990). In contrast, cognitive anxiety is hypothesised to be a better
predictor of performance because it is likely to persist for a greater part of the
competition. Gould et al. (1987) suggest that somatic anxiety influences
performance primarily when the performer becomes preoccupied with the internal
functions of his or her body, as often occurs with fine motor activities such as rifle
shooting, golf putting, and chipping. This focus of attention on bodily functions
distracts the performer. In these fine motor activities, physical effects such as hand
tremor are detrimental to performance.
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Measures of Anxiety
A number of inventories have been constmcted to measure the trait and state
elements of anxiety, and the cognitive and somatic components of A-state
including, the Test Anxiety Inventory (Spielberger, Gonzalez, Taylor, Algaze, &
Anton, 1981), the Worry-Emotionality Inventory (Liebert & Morris, 1967), and
the Cognitive-Somatic Anxiety Questionnaire (Schwartz, Davidson, & Goleman,
1978).
In sport settings the SCAT has proven to be a very popular research
instrument. A possible limitation of the SCAT is it's global design with cognitive
and somatic A-trait not having separate sub-scales. Smith, Smoll, and Schutz
(1990) recognised this limitation and produced the Sport Anxiety Scale, a
multidimensional measure of A-trait in sport. The Sport Anxiety Scale has strong
psychometric properties and is useful where it is important to differentiate
between cognitive and somatic A-trait.
Further to developing the SCAT, Martens also recognised the need to
produce a sport specific scale to measure A-state in athletic settings. The
Competitive State Anxiety Inventory-2 (CSAI-2) (Martens, Burton, Vealey,
Bump, & Smith, 1983) was developed to meet this need. The CSAI-2 includes
nine items related to each of three sub-scales: cognitive anxiety, somatic anxiety,
and self confidence. The CSAI-2 replaced an earlier version of the Competitive
State Anxiety Inventory (CSAI) (Martens, Burton, Rivkin, & Simon, 1980) that
was found to be lacking in reliability and validity. The CSAI-2 has been used
extensively to measure pre-competitive anxiety, especially in field settings, where
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the brevity of the CSAI-2 enables anxiety response to be gathered relatively
quickly (e.g.. Burton, 1988; Crocker, Alderman & Smith, 1988; Gould et al.,
1987; Gould & Weinberg, 1985; Krane & Williams, 1987). As with many pencil
and paper tests, a potential limitation of the CSAI-2, which needs to be
minimised, is the possibility of obtaining socially desirable response biases
(Gould & Krane, 1992). Hackfort and Schwenkmezger (1989) also point to the
problems associated with social desirability, and reason that anxiety repression is
a particular threat for questionnaires, where the intensions can be easily discemed
by the respondent. Producing items with a high degree of face validity makes the
task of producing items where the intensions are not readily apparent particularly
difficult. The CSAI-2, which unlike SCAT does not have any non-anxiety related
filler items, appears to be especially transparent. Despite these limitations and
others (see, Hackfort & Schwenkmezger, 1989) pencil and paper tests are used
extensively in anxiety related research. Paper and pencil tests apart from the
relatively non-invasive are also a relatively inexpensive and time efficient means
of obtaining information.
Physiological and Behavioural Measures
Physiological and behavioural assessment of anxiety are sometimes used in
preference to questionnaires, but as with questionnaires these methods present
their own advantages and disadvantages. Psychophysiology is an area where the
collection of accurate and reliable A-state information through the use of
sophisticated measuring devices is possible. Psychophysiology is defined by
Stembach (1966) as a body of knowledge concerned with the inference of
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psychological processes and emotional states from an examination of physiological
measurements. Some studies have demonstiated evidence in favour of the predictive
validity of psychophysiological measures over self report measures (Light & Obrist,
1983; Webb, Cambell, Schwartz, & Sechrest, 1966). With ongoing improvements in
technology and instrumentation, psychophysiological uistmments can provide
objective and accurate measurement not always possible with the more reactive
psychological measures (e.g., pencil and paper tests). In a review of problems
associated with psychophysiological measures of anxiety, Hackfort and
Schwenkmezger (1989) suggest there are a substantial number of disadvantages of
such measures, and these outweigh the advantages.
Often overlooked as indicators of the effects of anxiety are behavioural
indices. Observational assessments of anxiety can be less intmsive than either pencil
and paper or psychophysiological techniques, but they suffer from the difficulty of
making universal associations between particular behaviours and anxiety. That is,
anxiety responses, being relatively individualised, are difficult to observe
objectively. Even though behavioural measures have seldom been employed in sport
psychology anxiety research, they do hold potential as a source of corroborating
other measures, particularly when individual response patterns have been studied
extensively in a range of anxiety intensive situations.
Effects of Anxiety
Sport psychologists have identified an array of specific somatic, cognitive,
and behavioural effects relating to performance anxiety. When suffering from
anxiety, athletes experience an array of physiological changes. Common
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physiological effects include the following: nausea, pounding heart beat,
trembling, increased respiration rate, bio-chemical changes, electrophysiological
indicators (e.g., skin conductance, electromyogram, electrocardiogram,
electroencephalogram and muscle potentials), clammy hands, flushed face, cotton
mouth, butterflies in the stomach, visual distortion, yawning, diarrhoea, nausea,
vomiting and hyperventilation (Hackfort & Schwenkmezger, 1989; Harris &
Harris, 1984; Kroll, 1979).
The specific effects of cognitive anxiety are numerous and the results are
often maladaptive mind sets culminating in negative thinking, worry, and
mmination over the consequences of performance outcome. Other effects of
cognitive anxiety include: a sense of confijsion, forgetting details, and inability to
concentrate (Harris & Harris, 1984), Yet, anxiety in not necessarily detrimental
and can have facilitative effect on performance. The famous musician Pablo
Casals is reported to have experienced strong anxiety with every performance
until his death at the age of 97 (Plant, 1988). Similarly, anecdotal reports indicate
that the legendary Boston Celtics centre. Bill Russell was physically ill before
taking the court throughout his career.
Interpretation of behavioural indices is somewhat subjective; often it is
difficult to determine whether anxiety or another cause is behind a behaviour. For
example, one does not know whether a skier trembling at the peak of a steep
downhill slope is afraid or merely cold (Hackfort & Schwenkmezger, 1989).
Despite this ambiguity, assessment of behavioural indicators is especially
important because coaches and trainers tend to rely heavily on their observation of
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anxiety symptoms rather than more sophisticated psychological and physiological
measurement (Hackfort & Schwenkmezger, 1989).
The intensity and manifestation of anxiety symptoms differ from person to
person, and situation to situation. In addition, each sub-system (i.e., somatic,
cognitive, and behavioural) is probably connected with each other, allowing for a
multitude of feedback loops. For example, thinking about a particularly difficult
opponent may first induce worrying thoughts, followed by an increase in heart rate
and breathing, and finally, a change in facial expression.
As previously mentioned, anxiety is thought to lead to a decrease in an
athlete's concentration and attentional abilities. Theorists supporting the link
between anxiety and attentional processes emphasise that negative cognitions
influence a person's ability to focus on the task at hand. For example. Wine
(1971), in studying test anxiety, suggests that high anxious people spend
considerable time worrying about performing poorly and the consequences of
failing rather than focusing on the task at hand. Because these cognitions
contribute nothing to the solution of the task, they distract attention from it, and
thus, negatively affect performance. One of Wine's respondents, when answering
an open ended item, stated, "1 thought about it so much I couldn't concentrate" (p.
95). Anxious athletes may divert attention inwardly to their thought processes, and
therefore, less attention is given to the external stimuli critical for successful
performance.
This attentional interpretation of the effects of anxiety on task performance is
consistent with Easterbrook's (1959) theory of cue utilisation. In sport tasks, many
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cues are available to the performer, some of these are relevant for quality
performance; others are irrelevant, and attention to them can damage performance
(Cox, 1990). Cue utilisation theory suggests that, at a low level of arousal too
many cues, relevant and irrelevant, are processed, and as a result performance is
not optimal. As an athlete's level of arousal increases attentional narrows to only
process task relevant cues, as a result performance is optimal. Finally, when an
athlete overly narrows many of the relevant cues are not detected or used,
therefore, performance is again not optimal.
Anxiety in competitive situations has clearly proven to be far more complex
than originally thought. Over the past forty years researchers have demonstrated
the multidimensional nature of anxiety by identifying a number of important
distinctions. The initial recognition of the difference between A-trait and A-state
was followed by a further sub-division of A-state into cognitive and somatic
elements. Anxiety is equally diverse in how it is likely to affect a performer.
Disruptions in cognitive functioning such as rumination, memory, and attentional
disruption occur during a range of tasks. In addition, a number of somatic and
behavioural manifestations of anxiety are discemible to the performer and others.
It is vital to establish what causes these effects, especially for those athletes who
perform best when these effects are alleviated.
Underlying Causes of Anxiety in Sport
Despite there being many possible causes of anxiety, it is commonplace for
theorists to emphasise one, two, or occasionally three causes of anxiety without
reference to other salient factors. Some authors (Jones, Swain, & Cale, 1990;

24

Parfitt, Jones, & Hardy, 1990) suggest that, considering the large amount of
research devoted to investigating anxiety in sport, detailed identification of factors
that elicit anxiety during competition has received relatively little attention. They
suggest this is particularly surprising, because such information could prove
valuable in the prevention and control of debilitating levels of anxiety.
An examination of relevant literature did, however, uncover an extensive
body of material relating to the causes of competitive anxiety. Apart from the
findings of many quantitative studies into competitive anxiety, a number of
qualitative studies have investigated the more general domain of sources of stress
in sport (Cohn, 1990; Gould, Jackson, & Finch, 1993; Scanlan, Stein, & Ravizza,
1991). The findings of these qualitative studies are included here because they
either define stress as incorporating anxiety (Scanlan et al.) or use stiess and
anxiety interchangeably (Cohn, 1990). For example, Scanlan et al. defined stress
in their study as:
When we discuss stress or pressure now, I am referring to the negative
emotions, feelings, and thoughts that you might have had with respect to your
skating experience. These would include feelings of apprehension, anxiety,
muscle tension, nervousness, physical reactions (such as butterflies in the
stomach, shaking, or nervous sweating), thought centered on worry and selfdoubt, and negative statements to yourself (p. 105).
In reviewing the related literature, these qualitative studies do not typically
discriminate between studies that seek to investigate sources of stress in sport and
sources of competitive anxiety in sport. The extended list of causes identified in
this dissertation are, therefore, a compilation of identified causes of stress and
anxiety. This approach is taken to provide a more complete list of causes.
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An Interactional Approach
To better understand these proposed antecedents of competitive anxiety in
sport, Magnusson and Endler's (1977) interactionist model is adopted. They
proposed that the anxiety response is dependent on the reciprocal interaction
between athletes and their specific sport environments. To capture the essence of
the interactional paradigm, salient information is necessary about persons and the
situations in which they find themselves (Fisher & Zwart, 1982). In reviewing
both intrapersonal, situational, and episodic factors, a much larger than expected
list of causes was uncovered. Other competitive anxiety researchers may contend
that there is some duplication here, or possibly that other salient causes have gone
unnoticed. Each of the following 17 proposed causes of anxiety is reviewed
briefly begirming with intrapersonal factors.
Proposed Intrapersonal Causes
Fear of failure
Sport psychology researchers have consistently linked fear of failure with
competitive anxiety (Gould, Horn, & Spreeman, 1983; Kroll, 1979; Passer, 1983;
Rainey & Cunningham, 1988; Scanlan & Lewthwaite, 1984). Fear of failure is
perhaps best understood as part of Atkinson's (1964) theory of achievement
motivation. According to Atkinson, if the motive to avoid failure exceeds the
motive to achieve success a person is unlikely to approach an achievement
situation. It is not difficult to see how participation in competitive sport, where
failure is common, can potentially lead to a high level of fear of failure in some
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individuals. After all, the result of competition in sport is invariably either a zero
sum situation (i.e., one loser for every wirmer), or a negative sum situation
(i.e., multiple losers for every winner). Even though fear of failure is hypothesised
as a cause of anxiety, it probably has its own antecedents that may differ from
person-to-person. As part of the development of a proposed athletic stress scale,
Kroll (1979) produced a fear of failure sub-scale that incorporated the following
concerns: letting teammates down, losing, pressure to win, choking, and falling
for a 'sucker' play. Similarly, Scanlan, et al. (1991) identified performing pooriy
and subjective feehngs of failure and as part of a theme they called worries of
competition.
Ego threat/Fear of Evaluation
Another similar but more specific proposed cause of anxiety is ego threat
(Fisher & Zwart, 1982; Pierce & Stratton, 1981). Ego threat comprises situations
where there is an apparent negative spotlight on the athlete such as after making a
foolish mistake (Fisher & Zwart, 1982). Dunn and Nielson (1993) in a study of
soccer and ice hockey players found that situations which focused attention on
players negatively were consistent perceived as sources of threat. These types of
situations included: being benched, receiving criticism from the coach and making
a bad pass that leads to an opposition goal. Athletes may also react to internal
threats to their ego, such as losing, or not performing up to their expectations, and
not improving on their last performance (Gould & Weinberg, 1985). According to
Scanlan and Passer (1979), "participation in evaluation-laden settings can be
perceived as threatening to self-esteem if a child feels personal inadequacy in
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successfully meeting the demands of the competition and, as a consequence, risks
failure and/or negative social appraisal" (p. 151). Ego threat may also result from
the perceived expectations of parents, coaches, and teammates (Gould &
Weinberg, 1985; Passer, 1982). Scanlan, et al. (1991) found that figures skaters
experienced a number of perceived ego threats including: not wanting to let others
down, what others would think and say if they performed poorly, losing one's
sense of self-worth/identify. Fisher & Zwart (1983) found ego threat to be the
most pervasive facet of anxiety response among male college basketballers. They
found that criticism by the coach and crowd rate as two of the three highest
anxiety-inducing situations in a list of eighteen anxiety eliciting basketball related
scenarios. Rainey and Cunningham (1988) found similar results, but only for male
athletes in their study of participants from a range of sports. They contend this
could be because women's sport receives less public attention, and hence less
negative affect from team mates and parents. Ego threat seems to be more
prevalent among elite athletes, who invest large amounts of time, energy, and
money in their sport often to such an extent they become identified by others by
their sporting affiliation. This threat is summed up by one elite figures skaters
comment, "losing one's sense of self-worth or identify due to the loss of selfesteem, feeling inadequate because ... and being referred to by the family when
talking to friends as "the skater" versus by name. (p. 115; Scanlan, et al. 1991)
The performer's skill level
An obvious cause of anxiety often overlooked by researchers is the actual
skill level of the athlete. This view suggests that anxiety derives from a realistic
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negative self evaluation, and expectations of failure result from an inability to
match the task requirements (Heckhausen, 1990). This explanation, known as the
"incompetence hypothesis", has received some support. Culler and Holahan
(1980) found that compared to low anxious students, students with high test
anxiety had poorer study techniques. Anxious students also have greater difficulty
encoding and processing information than their less anxious counterparts
(Benjamin, McKeachie, Lin, & Holinger, 1981). According to this view, test
anxious students are handicapped in their ability to perform. Right from the start,
they know, expect, and feel this, which in turn elicits anxiety responses. These
findings would be more convincing if the researchers demonstrated that ability, as
reflected in test scores, was not confounded by A-state. Clearly, it is difficult to
determine whether a lack of skill leads to anxiety, or whether anxiety contributes
to poor performances.
The incompetence theory has received little support in sport specific studies.
Fisher and Zwart (1982) found perceived ability to be a minor contributor to the
overall anxiety experienced by male basketball players. Similarly, Passer (1983)
found little difference in perceived ability between high and low anxious soccer
players. Perhaps the lack of support for the "incompetence hypothesis" relates to
how the independent variable (i.e., skill level) was operationalised. Both studies
used self perceptions of ability rather than more objective means of determining
player skill levels. This problem should not be too difficult to amend because,
nowadays, game statistics are used extensively, to objectively measure many
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aspects of performance, especially in elite sport. Further research is needed to
directly measuring the amount of variance in anxiety accounted for by ability.
Poor preparation or lack of perceived physical readiness
Another variable that has been positively correlated to competitive anxiety is
a lack of perceived readiness (Cohn, 1990; Heyman, 1982; Jones, Swain, & Cale,
1990; Martens & Gill, 1976; Scanlan, 1978). Perceived readiness takes in such
factors as recent training form, recent competitive form, level of fatigue, physical
readiness, and mental readiness (Jones, Swain, & Cale, 1990). In a recent study
Jones et al. found that a factor that they labelled as perceived readiness accounted
for 26.2% of the total explained variance in state cognitive anxiety among elite
middle distance runners. This represented the highest degree of explained state
cognitive anxiety among five factors extracted from a pre-race questionnaire
(PRQ) developed for the Jones et al. study. In a qualitative study into the sources
of stress for collegiate golfers Cohn (1990), found that a lack of practice and poor
practice form were reported as stressors for 90% and 60% of golfers respectively.
Ironically, a number of golfers in the Cohn study reported that they felt bumout
due to a number of reasons including practicing too much which was the most
frequently cited reason given for bumout. Perceived readiness, therefore, is
probably best seen as an optimum balance between practicing too little and
practicing too much.
Performance Expectancies
Another prevalent source of anxiety relates to the intemal pressure associated
with performing up to personal expectations. This proposed cause, rates highly
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when athletes are asked to describe their most frequent sources of worry and
stress. In an exploratory study with intercollegiate wrestiers Gould and Weinberg
(1985) identified 33 separate sources of worry. Of these, two of the top four
perceived worries related directiy to performance expectations, over 40% of
participants rated "about improving on my last performance" and "about
performing up to my level of ability" as a major source of worry. In a similar
study of competitive stress in 10 intercollegiate golfers by Cohn (1990), 29
separate sources of stress were identified. Of these, the most frequentiy cited
source of stress was "playing up to personal standards", all 10 golfers identified
this as a perceived stressor. Where a discrepancy occurs between expectancy and
performance significant levels of stress are often reported (Scanlan & Lewthwaite,
1984). The relationship between performance expectations and competitive
anxiety is mediated by contextual factors. For instance, the relationship between
performance expectancies and anxiety is more firmly supported in individual
sports compared to team sports. Moreover, performance expectations are more
likely to lead to anxiety where their is a discrepancy between performance
outcome and team expectations, rather than performance outcome and individual
expectations (Scanlan & Lewthwaite, 1984).
Pre-disposition (A-Trait)
Of all the hypothesised causes of competitive anxiety, pre-disposition
commonly referred to as trait anxiety (A-trait), has received the most support
(Cooley, 1987; Gould, Horn, & Spreeman, 1983; Martens et al. 1990; Poteet &
Weinberg, 1980; Scanlan & Lewthwaite, 1984; Scanlan & Passer, 1978,1979;
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Weinberg & Genuchi, 1980; Williams & Krane, 1992). This is not surprising
since the correlation between A-trait and A-state is reported to be in the r =.50 to r
= .60 range, thereby confirming that they share a considerable amount of the total
variance (Weinberg & Genuchi, 1980; Scanlan & Passer, 1977). The
overwhelming support of A-trait as a cause of A-state is important, because it
demonsttates that A-trait is a logical starting point for predicting those athletes
that are likely to experience high levels of A-state.
Perceived uncertainty
Perceived uncertainty being an integral part of the Martens et al. (1990)
model is reviewed in detail in the next section of this Chapter (see The Martens,
Vealey, and Burton (1990) Model section).
Perceived importance
Perceived importance is also an integral part of the Martens et al. (1990)
model (see The Martens, Vealey, and Burton (1990) Model section for a detailed
review).
Proposed Situational Causes
Research suggests that other causes other than intraindividual factors can also
causes A-state reactions. A number of situational causes of competitive A-state
have been identified, these include:
Position goal (i.e.. task difficulty)
The perceived difficulty of the task has also been shown to be related to
A-state (Dowthwaite & Armstong, 1984; Faulkner, 1980; Gmber & Beauchamp,
1979; Jones, Swain, & Cale, 1990). In a stiidy with University of Kentiicky
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basketball players, Gmber and Beauchamp found game difficulty to be closely
related to A-state, as measured with the Competitive State Anxiety Inventory
(CSAI). Mean scores were significantiy different for two practice situations (M =
19.5, S.D = 3.9), compared to three easy games (M = 22.0, S.D = 6.7), and three
cmcial games (M = 25.4, S.D = 6.5). Gmber and Beauchamp also highlight the
probable interrelationship between game difficulty and perceived importance
when they discuss the importance of the cmcial games to the team's future
ranking and in particular the importance of a game against a local rival. The
cmcial games were categorised as such, because in each case the opponents were
ranked in the top 10 teams in the U.S.A, and a win would have placed the
Kentucky team in the top ten themselves. Conversely, if they lost these games
they would drop in the ranking from their present position. Cmcial games are
anxiety inducing because they challenge an athletes belief in their ability to meet
the task demands, especially in reference to their opponents ability.
Social facilitation effects
The effects of social facilitation on anxiety have not been systematically
studied in sport psychology research. Despite this, a number of studies have
indirectly lend support for the hypothesis that the presence of others can lead to
anxiety. Zajonc (1965) is credited with demonstrating that the presence of an
audience can have a profound effect on arousal level. Whether this arousal in
interpreted negatively, positively, or in a neutral maimer is probably dependent on
a number of factors including: the task, the experience and competence of the
athlete, the evaluative potential of the audience, the proximity and size of the

audience (Cox, 1985). In a qualitative study involving in-depth interviews, Cohn
(1990), reported that the first tee shot was a significant stressor for 9 out of the 10
collegiate golfers that were interviewed. The stress of teeing up is exemplified by
the following quote. "The biggest is the first tee, whether I am in a match or just
playing with friends; you just have a lot of pressure to start well, and usually if I
do well it will cut down the stress" (p. 101). In another qualitative study by
Scanlan, et al. (1991) skating in front of people and falling in front of the crowd
were mentioned as sources of stress for some skaters.
Loss of control
Some athletes are likely to feel anxious in situations where they feel they lack
control over elements of the situation. In the development stages of a scale to
measure the causes of anxiety in sport, Kroll (1979) found a cluster of responses
made by athletes to perceived stiessors that they termed loss of control. This
cluster included: the conduct of their opponents, equipment failure, weather,
behaviour of spectators, being injured, and bad luck. Kroll suggested that this loss
of control list is very similar to Rotter's (1966) concept of external locus of
control. A person's tendency ascribe anxiety to uncontrollable events may be
related to their dispositional locus of control style.
Playing in poor conditions
Playing in poor conditions seems to be a particularly stressful event for some
athletes. Marchant (1992), in a case study of an elite rifle shooter found that
persistent fog during a National Championship that made the target barely visible,
resulted in a significantly higher heart rate and competitive A-state. Poor playing

conditions may be especially anxiety evoking in sports where participants
compete on a time interval basis rather than simultaneously. In these sports
athletes may feel anxious because they feel that poor intermittent weather may
place them at a relative disadvantage. In golf, for example, late afternoon winds, a
brief thunderstorm, or general wear-and-tear on putting surfaces may lead to
elevated levels of anxiety for some participants.
Type of sport
Research suggests that the context of sports participation affects the
likelihood of anxiety response. For example differences have been noted based on
whether the sport involves individual performance v team performance (Griffon,
1972; Martens et al. 1990; Scanlan, 1977; Simon & Martens, 1979), contact v
non-contact (Martens 1979; Martens et al. 1990), and objective scoring v
subjective scoring (Krane & Williams, 1987; Martens et al., 1990). Martens et al.
suggest that individual athletes are more likely to feel more anxious, because
evaluation threat is maximised compared to team sports, where the responsibility
for performance errors is more likely to be diffused across the team. Sports that
use a subjective scoring system, such as judge evaluations, are also thought to be
more anxiety inducing, because athlete perceive a greater sense of uncertainty and
reduced control over their performance scores. The reason for the difference
between contact and non-contact sports is hypothesised to be caused by the
increased threat of personal confrontation in contact sports (Martens et al, 1990).
Taken together, these three reasons may significantly heighten the level of A-state
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in contact sports such as boxing where athletes compete individually, and the
scoring system is subjective.
Parental/Coach pressure
A less consistent, yet nevertheless significant source of stress for some
athletes, is associated with significant others such as parents or coaches. In all
likelihood, some parents exacerbate the stress their children feel prior to, and
during athletic competition, while other may obviate it. Scanlan and Lewthwaite,
(1984), suggest that these significant others, are intricately involved in the
stmcture, dynamics, and social miheu of children's sport. As such, parents and
coaches are influential in shaping athletes perceptions, including the perception of
threat. A descriptive study by Pierce and Stratton (1981) supports the proposition
that expectations and pressure from parent, either direct or indirect, weighs
heavily on some junior athletes. They found that among the most prominent
worries for youth sports participants were 'what their parents would think', 'what
their coach would say', and 'what their teammates would say'. Gould and
Weinberg (1984) found that parental, coach, and teammate concems are not
confined to adolescents. These concems ranked 3, 7, and 11 among a list of 33
sources of worry for a sample of NCAA Division one wrestlers. Perhaps more
conceming, is the finding of Purdy, Haufler, and Eitzen (1981), who found there is
a tendency for parents to underestimate the stress being experienced by their
children. It seems that parents, at least in some settings, are not always sensitive to
the emotional well being of their children. These findings support the notion of

further educating significant others to the concomitant pressures associated with
their involvement in sport, and how this affects their charges.
Real life stressors
The unique demands of pursuing sporting excellence are well documented.
These demands range from sport-to-sport but include: financial burden involved in
travelling, buying equipment and uniforms, excessive time needed to train and
compete, relationship issues, dealing with sporting politics, missed social
opportimities, expectations of others, media demands and effects, intermption of
school and study schedules (Gould et al., 1993). Undoubted, there are many other
stressors that affect athletes depending on their particular life circumstances. Apart
from the constancy of these stressors, other unexpected stressful events may
produce an anxiety response, albeit for a lesser time. Although many of these real
life stressors are not directly linked to competition, they can negatively affect an
athletes preparation, and hence represent a potential source of competition
anxiety. Gould, et al. (1993) have suggested that researchers interested in studying
stiess in elite athletes would do well to keep these stressors in mind when
conducting future research. Equally, sport psychologists working in applied
settings should not underestimate the potency of these stressors to increase the
anxiety experienced prior to, and during competition.
Episodic Variables
Athletes can quickly move from a relaxed to anxious state, or vise-versa,
depending on their perceptions of how well they are playing, and the context of
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the game or match. Research suggests that these factors may be equally, or more
critical, than intrapersonal or situational variables.
Critical situations within the game
The opportunity to hit the game winning run, holing the tournament winning
putt, or defying the opposition with a buzzer beating jump shot, represent critical
moments within sports contests. Labels such as 'choker' or 'ice' are sometimes
given to athletes who respond repeatedly to these critical situations, either
maladaptively ('Choker'), or adaptively ('Iceman'). Recently, Krane, Joyce, and
Rafeld (1994) investigated the effects of how critical the situation was in followed
up on earlier work by Lowe (1973), who found that little league baseballers
experienced higher heart rates during critical moments. Krane et al. using
collegiate softball players, found a significant difference in cognitive A-state when
the score differential was close and when a players was on third base, compared to
when there was a two run or more score differential, and when third base was not
occupied. Krane et al. conclude that the situational demand and accompanying
anxiety fluctuate during competition, particularly when athletes face critical
situations, because they perceived these situations as more threatening or
important.
Ongoing performance
Fluctuations in the level of A-state can occur, depending on how well the
athlete is performing. For example, A-state may increase or decrease quickly in
response to an unexpected poor performance, or when an opponent is performing
exceptionally well. McAuley (1985), found that post-performance A-state was

more closely related to performance than pre-competitive A-state to performance.
As a result, McAuley concluded that A-state is more likely a result of performance
than an antecedent. In his study, golf performance had a significant influence on
cognitive A-state, accounting for 25.6% of the variance. In an earlier study,
Scanlan (1977) using an elaborate experimental design involving bogus win-loss
information to youths on a motor maze task, found that those who received
feedback that they had won reported significantly lower A-state at the completion
of the task than those who were told they lost. Sport psychologists must, therefore,
be mindful, whether working in applied or research settings, that A-state can
change dramatically over a short space of time, especially in sports such as golf,
where actual competition time is protracted. In addition, it appears that the
practice of attempting to predict performance based on pre-competition A-state is
confounded by the effects of both ongoing performance result and situation
criticality. Taken together, these two variables emphasise the tendency for A-state
to be reactive, and thus fluctuate throughout within the competition period.
Other Group Differences
Apart from the many hypothesised causes of A-state, a number of differences
in A-state responses have been identified based on demographic differences, such
as age, gender, and years of experience in a sport. In assessing the likelihood that
an athlete will experience high levels of A-state sport psychologists need to
consider these demographic differences as well as intrapersonal, enviromnental,
and episodic factors.

Age
Younger athletes are often cited anecdotally as being more susceptible to
competitive anxiety due to their relative inexperience, and because older athletes
tend to have a less ego-oriented motivational orientation (Maehr & Braskamp,
1986). Hammermeister and Burton (1995), using the CSAI-2, found older
endurance athletes to be significantly less anxious than their younger counterparts.
As no attempt was made to control for extraneous factors this result should not be
viewed as necessarily conclusive. Age related differences may, for example, have
been partly due to differences in level of competition. Although the athletes
involved in the Hammermeister and Burton study were competing in the same
events, the majority of higher placed finishes, or elite competitors, may have been
young, and thus weight the data. This is not to decry the finding that age
differences in competitive A-state occur, but they must be viewed in context, with
other intervening variables accounted for. Similarly, the assumption that younger
athletes will be more anxious due to a relative lack of experience may also be
invalid. In some situations younger athletes have been involved in their chosen
sport for many years, and are sometimes more experienced than older athletes who
are later starters.
Years of experience in the sport
Research carried out by Fenz and colleagues with parachutists has been
frequently cited in the sport anxiety literature. In these studies, experienced
parachutists were reported to have lower pre-jump A-state levels than
inexperienced jumpers, temporal differences based on jumping experience were
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also reported (Epstein & Fenz, 1962; Fenz, 1988; Fenz & Jones, 1972). Since then,
a number of studies have sought to further investigate differences in A-state as a
resuh of experience in sporting contexts. While, is has not always been agreed that
different temporal patterns exist, a number of studies have shown tiiat experienced
athletes are generally less anxious prior to competing than inexperienced athletes
(Gould, Petiichkoff, & Weinberg, 1984; Martens, 1977). In a stiidy with
intercollegiate wrestiers, Gould, Petiichoff, & Weinberg (1984) found years of
experience to be a key predictor of pre-competitive A-state, as measured 10
minutes before each of two competitive matches. A regression equation showed
that along with A-trait, years of experience accounted for the most variance
among the predictor variables.
The complexity of the competitive anxiety phenomena that includes multiple
intrapersonal, situational, and espisodic predictors of A-state has been a major
stumbling block for researchers. According to Martens et al. (1990) a good theory
of competition anxiety should predict the levels of A-state in varying competitive
situations taking into consideration characteristics of the competitors and
situational demands. Not surprisingly, few researchers have attempted to posit a
comprehensive theory capable of accoimting for the multidimensional nature of
anxiety.
The Martens, Vealey, and Burton (1990) Model
An attempt to synthesise findings into a theoretical model has recently
emerged. Based on a fifteen year research program on competitive anxiety,
Martens et al. (1990) have suggested a three factor causal model, incorporating
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perceived uncertainty of outcome, perceived importance of outcome, and
competitive A-trait as affecting perception of threat, which in turn produces an
A-state reaction. Martens et al. define threat as "the perception of danger arising
from the objective competitive situation" (p. 218). They hypothesised that the first
two precursors, perceived uncertainty and importance are interactive, with both
needing to be present for threat (T) to exist. This relationship is symbolically
expressed as T = / ( U x I). As shown in Figure 2.1, perceived threat is a function
of the interaction of uncertainty and importance. The third factor, A-trait, is
predicted to affect perception of threat independently. Threat is included as a
precursor to A-state to emphasise the importance of perception in determining
responses made to the environment.
The Martens et al. (1990) model is based on a conceptual model of the stress
process developed by McGrath (1970). Martens et al. quote McGrath who states
that stress "has to do with a (perceived) substantial imbalance between demand
and response capability, under conditions where failure to meet demands has
important (perceived ) consequences" (p. 20); that is, there is uncertainty that the
demand can be met, and failure to do so is important.
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Figure 2.1. A theory of competitive anxiety (from Martens et al., 1990, p. 219).
Whether perception of threat is a necessary part of the model is debatable.
Reber's (1985) dictionary of psychology defines threat as "most generally, any
action gesture or response that indicates an intension to attack, harm or intimidate
another" (p. 773). Threat being synonymous with physical action seems somewhat
misplaced when used in the context of the Martens et al. (1990) model. The
inclusion of threat in the model is appropriate for situations, including some
contact sports, where a genuine physical threat is present, such as boxing, martial
arts, and some football codes. As previously stated, the reason for including
perception of threat relates closely to the important role perception plays in
determining responses made in any given situation (Martens, et al.). Although
perception is undoubtedly important, the three hypothesised precursors of threat
already involve perceptions in making an appraisal, thus a further measure such as
perception of threat seems redundant.

Perceived Uncertainty
Although Martens et al. (1990) do not provide a direct definition of
uncertainty of outcome, they refer to Kagan (1972) who, in discussing sources of
uncertainty, states that it is the "inability to predict the future, especially if the
doubt centers on the experience of potentially unpleasant events like punishment,
physical harm, failure, or rejection" (p. 52). In establishing what constitutes
outcome uncertainty, Martens et al. elect to operationalise perceived uncertainty
as being mainly dependent on uncertainty based on ability factors. Other
situational sources of uncertainty, such as weather, equipment, and playing
conditions, are of secondary importance. Presumably, Martens et al. rate ability
uncertainties as more enduring and hence more salient than situational
uncertainties.
In operationalising uncertainty, Martens et al. (1990) predict the likely
relationship between uncertainty and probability of success by using an invertedV, as shown in Figure 2.2. As the uncertainty increases from zero, the probability
of success (Ps) increases to a point where there is an equal chance of winning and
losing. Beyond this point, uncertainty decreases, as the probability of success
increased towards 1.0.
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Figure 2.2. Relationship between uncertainty and probability of success.
The influence of the nonmonotonic relationship outiined in Figure 2.2 in
predicting a performer's likelihood of becoming anxious is unclear. Martens et al.
(1990) propose that anxiety is high when uncertainty is high, as with two equally
matched opponents, so anxiety is highest when Pj = 0.5. The resolution of
uncertainty, the anticipation of which is extremely threatening is, according to
Kagan (1972), a basic motive in humans. An inability to reduce uncertainty can
result in distress, fear, shame, and guilt, especially if the doubt centres on
potentially unpleasant outcomes like punishment, physical harm, failure, and
rejection (Martens et al., 1990).
Martens et al. (1990) argue that people attempt to resolve the uncertainty, and
simultaneously calculate their chances of success by seeking information from
four sources. First, information about the standard is sought, this can be
predictable, such as a golfer who v/ishes to beat par, or less predictable, such as
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the same golfer wishing to win a competition by producing the lowest score. In
situations such as this the comparison standard is never known with complete
certainty in advance. Second, the performer's response capacity must be
determined by referring to informational sources, such as past experiences or
current form. Response capacity refers to the self s perceived ability for producing
a particular response or behaviour. Martens et al. argue that sometimes athletes
have little information about their own ability to meet a demand. Third, athletes
require information about their likelihood of competing to their ability. Martens et
al. point out that performance is ephemeral and athletes are seldom sure they will
play to their ability. This type of uncertainty is reflected in the statement often
pronounced prior to competition, "just as long as I play to my ability". The fourth
source of uncertainty is the discrepancy between performance and performance
outcome. In competition, performance outcome is determined, not only by the
player's form and skill, but also by external factors such as luck, weather,
officials, opponents, and physical conditions such as the surface or equipment. For
example, a well hit ball in baseball (i.e., good performance) does not necessarily
result in a good performance outcome, because a fielder may execute an
exceptional catch or stop. Conversely, a poorly stmck shot may result in a 'base
hit' if it is misfielded or is unplayable (Martens et al., 1990).
Martens et al. (1990) made a distinction between what they label uncertainuncertainty and certain-uncertainty. Although they do not explore in full what
constitutes each of these two states, essentially a two factor (2 x 2) model is being
described (see Martens et al, p. 230). The first factor relates to the four previously
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described sources of information that athletes seek in order to reduce uncertainty,
hereafter labelled information factor (IF). The second factor relates to the actual
perceived probability of success based again on information from the
aforementioned four factors, hereafter labelled probability of success factor {?j).
Table 2.1 describes the four possible situations as a result of this two factor model.
Table 2.1
Dimensions of uncertainty: Relevant Information and Perceived Probability of
Success
Probability of Success
Information

Moderate Ps (.50)

High or Low Pj

Complete information on
the four uncertainty
sources

Certain-uncertainty
Information high &
moderate Pg

Certain-certainty
Information high &
either high or low Pj

'' Incomplete information
on the four uncertainty
sources

'' Uncertain-uncertainty
Information low &
moderate Pj

Uncertain-certainty
Information low &
high or low P^

In most cases, when information is lacking, a realistic assessment of P^ is
difficult, and hence uncertain-uncertainty, and uncertain-certainty are best simply
labelled, uncertainty.
According to Martens et al. (1990) a situation where there is a lack of
information yet the athlete anticipates a close match, is more likely to induce high
A-state. Martens et al. emphasise that high uncertainty is not sufficient in itself to
lead to high levels of A-state, the situation must also be perceived as important by
the athlete.
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Perceived Importance
Situations perceived as important have been shown by a number of
researchers to be anxiety inducing (Dorthwaite & Armstrong, 1984; Gould et al.,
1983; Lewthwaite, 1990; Lox, 1992; Rainey & Cunningham, 1988; Scanlan et al.,
1991). Strangely, Martens et al. (1990), do not cite any previous sports specific
studies to support the inclusion of perceived importance (or perceived uncertainty)
in their competitive anxiety model. Perhaps, they were unaware of those studies
that had investigated perceived importance prior to 1990 when the Martens et al.
text was published.
Perceived importance of outcome relates to the perceived value of attaining a
favourable result. According to Martens et al. (1990), the perceived value is a
combination of the intrinsic and extrinsic consequences of the result. Extrinsic
consequences include tangible rewards, such as money or positive reinforcement,
whereas intrinsic consequences include a sense of mastery, feelings of
competence, and increased self-esteem. The present model uses perceived
importance of outcome as an umbrella term covering both extrinsic and intrinsic
factors. It is likely that individual differences exist in the levels of intrinsic and
extrinsic importance. A fiirther question of interest is whether intrinsic and
extrinsic elements of importance act interdependently or independently.
Another concept that Martens et al. (1990) draw heavily on when discussing
their model is Atkinson's (1957) probability of success (Ps). The relationship
between Pj and importance is difficult to predict. Using Atkinson's (1957) risktaking theory. Martens et al. (1990) suggest that when Pj is low, the incentive
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value of success {Ij) is increased. This makes intuitive sense, because beating a
more highly rated player is a particularly satisfying result for most athletes, but
one that is not highly probable. Martens et al. suggest that when Ps is low,
importance may be diminished as a defence mechanism to cope with the likely
failure. They quote Mechanic (1970) who found that "persons who gave the
impression of "having given up" were less tense that those who were stmggling
actively against exttemely difficult problems" (p. 113). This line of reasoning
opposes the McClelland, Atkinson, Clark, and Lowell (1953) achievement
motivation (n Ach) theory. According to McClelland et al. the incentive value of
success increases as the chance of success decreases, stated theoretically as I
(incentive) = I - Pj. Martens et al. acknowledge this high incentive situation that
likely losers may face in competitive situations, but favour the likelihood of
psychological dissociation as a defence mechanism.
Nevertheless, when an athlete faces a situation of indisputable importance,
ego defence sttategies may not be as easily activated. Choosing to perceive a
situation as unimportant becomes increasingly difficult when this perception is at
odds with the available intrinsic and extrinsic rewards. For example, a
professional termis player battling to make a living and facing a highly ranked
player in the first round of a tournament (low ?j} woqld be unlikely to enter into
defensive, protective thinking. Having invested considerable time, effort, and
money into developing a tennis career, it would be exttemely difficult for this
player to reduce perceived importance to a low level.
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For some athletes using other strategies besides ego protective mechanisms
may not feasible in some situations. For instance, when an unexpected result
becomes possible, both players may actually increase perceived importance. The
'inferior' player, sensing a possible victory over a more highly credentialed
opponent, is likely to increase or maintain high importance. The situation for the
'superior' player, who expects to win, and, therefore, has more to lose is
somewhat more complex. The ramifications of a loss for this player may include
lower status, confidence, and self esteem. Therefore, when faced with a possible
loss to an 'inferior' player, they may foresee the negative consequences of a loss
and respond by increasing perceived importance. Or they may use an ego defence
mechanism by saying to themselves "Well, if I lose it was not that important a
tournament anyway". Due to the relatively untested nature of the Martens et al.
(1990) model, predictions about the tendency for people to either decrease or
increase importance over time are not clearly established.
A-State as a Global Reaction
Martens et al. (1990) include A-state as a global term in their model rather
than making the distinction between cognitive and somatic anxiety. This decision
appears rather odd in view of the extensive work the same group of authors have
committed to differentiating between cognitive and somatic A-state. For example,
the development of the Competitive State Anxiety Inventory - 2 (CSAI-2) was
due, at least in part, to a perceived need to provide distinct sport specific measures
that recognise the differences between cognitive and somatic A-state. Based on
the numerous studies that have investigated differences between cognitive and
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somatic reactions, it is surprising that Martens et al. have not discussed possible
differences between how perceived uncertainty and perceived importance
influence each of cognitive and somatic A-state. As previously discussed, the
effect on the performer is different depending on the type of anxiety they are
experiencing (i.e., cognitive, somatic, or both). The model relies heavily on
cognitive perceptions of uncertainty, importance, and A-trait, and these may be
better predictors of cognitive rather than somatic A-state. Clearly, the model needs
further development, based on empirical research, before possible links between
causes of anxiety and specific responses are predictable.
Martens et al. (1990) have highlighted the absence of experimental
verification to validate their theory and have invited researchers to test the model
in the sporting contexts. To date, only one published study has sought to test the
Martens et al. model. Lox (1992), using female volleyball players measured
perceived uncertainty, perceived importance, state anxiety, and self-efficacy prior
to a regular season intercollegiate match. Based on a correlational analysis, the
Lox study suggests that uncertainty of outcome is closely associated with
cognitive anxiety, whereas importance of outcome relates more to somatic
anxiety. Because there was no effort to actively manipulate the variables
(perceived uncertainty and importance), or measure player perceptions on more
than one occasion, the results are only suggestive of an underlying relationship
and support the need for further study.
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The Value Of Delineating The Causes Of Anxiety:
Treatment of Anxiety in Sport
A clearer understanding of what antecedents trigger anxiety in sport should
facilitate the choice of anxiety management procedures. Based on the premise that
uncertainty and importance of outcome are key causal dimensions. Martens et al.
(1990) argue that cognitive methods should be especially effective in reducing
high A-states because they are suitable in aftering perceptions. This is not to say
that relaxation methods, hypnosis, and transcendental meditation will not be
effective; rather their success is dependent on how they alter perceptions of
uncertainty and importance (Martens et al., 1990).
Applied sport psychology has not always been able to deliver consistent and
effective treatments to athletes. Dishman (1983) suggests, "it is not clear to what
extent contemporary sport psychology possesses a clearly defined and reliable
technology for intervention in applied settings" (p. 127). At present the
prescription of anxiety treatments and techniques is mainly dependent on the
skills, knowledge, and biases of the individual sport psychologist. The success of
any tieatment is therefore dependent on factors that are highly variable. Mahoney
and Meyers (1989) suggest that there is considerable room for improvement in the
delivery of services to athletes in the treatment of sport related anxiety. Evidence
suggests that even respected and highly credentialed practitioners are not always
able to reduce anxiety in some athletes. A notable sport anxiety researcher and
practitioner, Damon Burton, has candidly admitted that at times his efforts in
reducing competitive anxiety have been unsuccessfiil (Burton, 1990).
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Furthermore, Burton points out that stress management is a topic that is much
easier to theorise about than to apply effectively (Burton, 1990). This situation is
of concern, especially because anxiety reduction treatments are extremely popular
in applied settings (Greenspan & Felz, 1989; Nideffer & Deckner 1970;
Prapavessis, Grove, McNair & Cable 1992; Weinberg, Seaboume & Jackson,
1981).
There is no shortage of possible treatments and interventions available to the
practitioner attempting to combat performance anxiety. A reflection of the recent
trend in psychology toward cognitive approaches is the burgeoning of cognitive
based therapies. For example, rational emotive therapy (RET), (Ellis, 1970),
cognitive behaviour therapy (CBT), (Beck, 1976), stress inoculation therapy
(SIT), (Meichenbaum, 1985), and stress management training (SMT), (Smith,
1980) have been used in the treatment of anxiety in sport (Crocker, Alderman &
Smitii, 1988; Elko & Ostrow, 1991; Mace & Carroll, 1985; Ziegler, Klinzing &
Williamson, 1982). In addition, other treatments frequently used include:
progressive muscle relaxation (PMR; Jacobsen, 1938); the relaxation response
(Benson, 1975), a derivative of transcendental meditation; hypnosis; autogenic
training (Schultz & Luthe, 1959); and biofeedback.
Differences in the rationale underlying each type of therapy are in some cases
very minor, and represent only subtle changes in approach. In contrast, some
treatments differ markedly, and have very little in common with other treatments.
The success of any one treatment will largely depend on two factors. First, how
effective is the treatment in combating anxieties common to all or many athletes?

Second, how effective is the treatment in combating idiosyncratic anxieties? The
diversity of possible treatments available to the practitioner has both positive and
negative aspects. The number of treatments available should ensure that a
"treatment of choice" is made with some assurance of success. Conversely, the
smorgasbord of choice could possibly lead to confusion as to which treatment is
most effective or appropriate.
Unfortunately, there has been very little research directed toward matching
treatments with underlying causes or effects of anxiety. A systematic model for
diagnosing the underlying causes and prescribing appropriate treatments to
combat performance anxiety is lacking. Burton (1990) suggests that without a
proven diagnostic model, Davidson and Schwartz's (1976) multimodal stress
management model may prove to be beneficial in assessing anxiety in sport. This
model proposes that the "treatment of choice" is dependent on whether an
individual predominantly experiences cognitive or somatic anxiety and is
predominantly left or right hemisphere dominant. At the present time no research
has clearly demonstrated the viability of diagnosing sport anxiety according to the
multimodal stress management model. Two studies by Maynard and Cotton
(1993), and Maynard, Hemmings and Warwick-Evans (1995), found some support
for matching treatments to anxiety type, however, these studies are
methodologically flawed, or at least limited, by a lack of adequate controls and
very small participant numbers. The possible advantages of a diagnostic model
include greater consistency in the diagnosis of anxiety and more successful
treatment outcomes. However, there is a clear need for sport psychologists to take
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fiirther steps in identifying links between the causes, effects, and treatments of
anxiety in sport. It may be some time before sport psychologists are ready, or
indeed willing, to use a diagnostic model. Such a model has undeniable
advantages, however. Carson, Coleman, and Butcher (1989) state:
"Classification is important in any science - whether we are studying
planets, plants, or people.... It (classification) is a first step toward
introducing some order into our discussion of the nature, causes, and
treatments of behaviour and in communicating about particular clusters of
behaviour in agreed-upon and meaningful ways . . . . There are more
mundane reasons for "diagnostic" classifications, such as enabling adequate
statistical counts of disorders" (p. 10).
Therefore the problem is, how do sport psychologists correctly diagnose and
treat something triggered by a number of causes and that manifests itself
differently from person-to-person and situation-to-situation? An example of a
diagnostic approach is the Diagnostic and Statistical Manual (Amercian
Psychiatric Association, 1994) which psychiatrists and clinical psychologists use.
The current version, DSM-IV (1994), classifies mental illnesses according to an
agreed upon system. While not necessarily advocating that a model similar to
DSM-1V be developed in sport psychology, more consistency in the choice of
anxiety treatments is desirable. Burton (1990) points out that stress management is
an exttemely complex area that requires increasingly sophisticated stress models
to understand this complexity. Before developing such a model, a clearer
understanding of the underlying causes and subsequent effects of anxiety is
needed.

55

Sport psychologists need a better understanding of the fundamental elements
of performance anxiety in sport, and in particular the imderlying causes of anxiety.
Further research into better delineating the range of anxiety tiiggers in sport has
important implications both theoretically and practically. Empirical testing should
enable researchers to establish well defined theoretical models of what causes
anxiety. Given that Martens et al. (1990) have provided an initial model to
describe what causes anxiety it is important this model is tested, and if necessary
altered. From a practical perspective, a more thorough understanding of what
triggers anxiety, should greatly assist applied sport psychologists in accurately
diagnosing those athletes who are suffering from problems relating to competitive
anxiety. In addition practitioners are should be in a better position to offer athletes
the treatment of choice for these anxious athletes.
This thesis is possibly a first step toward addressing the paucity of research
testing causes of anxiety and contributing to the aim of enabling applied sport
psychologists to administer more efficacious treatments to athletes. More
specifically, this thesis will test predictions about perceived uncertainty and
importance as cmcial factors in the production of cognitive and somatic state
anxiety. Perceived uncertainty and importance are independenfly manipulated and
the consequent effects on state anxiety are monitored.
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CHAPTERS
EXPERIMENT ONE: TEST OF PERCEIVED UNCERTAINTY
Purpose
This experiment tested the perceived uncertainty factor of the Martens et al.
(1990) model of competitive anxiety. Perceived uncertainty of outcome, one of
three hypothesised causes of A-state, was manipulated in the sporting context of
golf The relative contribution of A-trait, a second hypothesised cause of A-state,
was also examined.
Hypothesis
Based on the Martens et al. (1990) model, perceived uncertainty of outcome,
and as a consequence A-state, should differ between evenly and unevenly
contested matches.
Formal Statement of the Experimental Hypothesis
Hi As measured by the Competitive State Anxiety Inventory - 2 (CSAI-2),
participants' A-state will be significantiy greater in high uncertainty situations
compared to low uncertainty situations. In testing this hypothesis, the standard .05
significance level was used in a directional analysis.
Method
Participants
In recmiting participants, I approached private golf clubs in metropolitan
Melbourne (n = 15), university golf clubs (n = 4), and a private boys' school.
Typically, I approached the club manager who first read the written request before
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forwarding the letter to the club's committee for possible approval (see Appendix
A). Two of the private clubs refused the request to recmit their members. After
gaining approval, I approached club members at the completion of their regular
weekly roimd of competition.
Of the 553 golfers who took a questionnaire package, 289 (51.9 %)
completed and retumed them. A total of 198 (35.8%) indicated their willingness to
participate. Twelve (2.2%) subsequently withdrew due to injury, time constraints,
loss of interest, or change in place of residence. The remaining 186 (33.6 %) took
part in either an initial pilot study (n = 14) or one of the experiments (see also
chapters 4 and 5). The final total for the formal experiments was 172 participants
consisting of 148 males (M = 35.5 years old), and 24 females (M = 47.4 years
old). The gender imbalance reflects the greater number of males playing golf at
the majority of private golf clubs. The majority of participants (n = 123) belonged
to private golf clubs. The remainder came from university golf clubs (n = 30), a
private boys' school (n = 13) or were recmited through a personal acquaintance (n
= 6).
A sample of 72 participants consisting of 64 males (M = 38.3 years old) and 8
females (M = 51.4 years old) drawn from the larger pool described above, took
part in Experiment 1. Participants represented a wide range of handicaps
(M = 16.3, SD = 7.85).
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Measures
GolfAbility Rating Form TGARF).
Golfers provided their official club handicap and their self-rated handicap for
all major golf sub-components (e.g., driving, putting, chipping), by filling out a
GolfAbility Rating Form (GARF) (see Appendix B). Unlike many other sports, a
relatively objective measure of ability is available in golf through the universal
golf handicap system. In Australia, the Australian Golf Union (AGU) regulates the
attainment of handicaps for all club golfers. To account for underlying differences
in the difficulty of particular golf courses, the AGU assigns each course with an
accredited course rating that is entered into the formula used to assign player
handicaps.
The GARF which requires players to rate different aspects of their game (i.e.,
driving, chipping, long irons etc) was used because a club handicap is an indicator
of overall ability, and, therefore, does not necessarily represent a player's relative
skill at particular aspects of golf. For example, a player may drive the ball poorly
but compensates by above average chipping or putting. A rating of each golfer's
chipping ability was of particular importance because chipping was the
performance task in this study. Self-rated chipping ability was used to match
players into one of four experimental conditions, see Formation of experimental
groups section. Participants reported a wide range of chipping abilities (M = 15.3,
SD = 8.45). Although golf handicap and predicted chipping handicap correlated
strongly (r = .78, p < .0001), a few players rated their chipping as much as 20
handicap points above or below their official handicap. To test whether self-rated
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chipping ability predicted actiial chipping performance, a Pearson product
moment correlation was calculated for the 72 participants in this experiment. Selfrated chipping ability was a strong predictor of follow up performance on the
experimental task (r = .61, p < .0001),
Sport Competition Anxiety Test (SCAT)
The Sport Competition Anxiety Test, Form A (SCAT; Martens, 1977) was
used to measure each participant's competitive A-trait. The SCAT measures an
individual's tendency to perceive competitive situations as anxiety provoking. The
SCAT takes less than five minutes to complete and consists of 15 items with 10
anxiety related statements and five filler items. Respondents rate how they usually
feel when playing sports and games by choosing hardly ever, sometimes, or often
for each item (e.g.. Before I compete I worry about not performing well). The
SCAT is used extensively in sport psychology research, and has satisfactory testretest reliability (r = .57 to .93) for one month and one day respectively, and
intemal consistency (Cronbach's alpha = .95 to .97). Martens et al. (1990) also
refer to a wide range of studies that provide support for the content, concurrent
and, in particular, constmct validity of the SCAT. See Martens et al. (1990) for a
review of the test's reliability and validity. According to the recommended
administration procedure, the SCAT was presented under the neutral name of the
Victoria Competition Questionnaire (see Appendix C). In this experiment, SCAT
was used to measure A-trait, one of the three hypothesised causes of state anxiety
according to Martens et al.
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The Marlowe-Crowne Social Desirability Scale (M-C SDS)
To test for response distortion all participants completed the M-C SDS
(Crowne & Marlowe, I960) (see Appendix D). The M-C SDS assesses a person's
need to obtain approval by responding in a socially appropriate and acceptable
manner. Crowne and Marlowe have described social desirability as an
"association of defensiveness and protection of self-esteem with dependence on
the approval of others" (p. 206). The M-C SDS, was administered under the name
of the Personal Reaction Inventory. It consists of 33 tme/false items designed to
detect a tendency to 'fake good' (e.g., My table manners at home are as good as
when I eat out in a restaurant). Crowne and Marlowe have reported acceptable
intemal consistency using the Kuder-Richardson-20 technique (r = .88) and
satisfactory test-retest reliability (r = .89) for the M-C SDS. Previous research has
demonstrated moderate but significant correlations between the M-C SDS and Atrait, r = -.24, as measured by SCAT, cognitive A-state, r = -.24, and state self
confidence, r = .45, as measured by the CSAI-2 (Williams & Krane, 1989). In
view of these findings, the M-C SDS was administered pre-experimentally for
possible later use as a covariate to conttol for response bias.
Demographic Questionnaire
A demographic questionnaire established each participant's age, gender,
address, contact phone number, and willingness to take part in the formal
experimental phase (see Appendix E).
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Competitive State Anxiety Inventory - 2 CCSAI-?.)
The Competitive State Anxiety Inventory-2 (CSAI-2; Martens, Burton,
Vealey, Bump & Smith, 1982) was used to measure multidimensional state
anxiety, measured respondents' feelings and thoughts about competition at a given
time or moment. The CSAI-2 takes approximately five minutes to complete and
consists of 27 items, each rated on a Likert scale from 1 not at all to 4 very much
so. The 27 items represent three nine-item sub-scales: cognitive anxiety (e.g., I
have self doubts), somatic anxiety (e.g., Mv bodv feels tense), and self confidence
(e.g., I feel secure), each yielding separate scores between 9 and 36. Alpha
coefficients ranging between .79 and .90 have demonstrated a sufficiently high
degree of intemal consistency for the CSAI-2 sub-scales (see Martens et al., 1990
for a review). Studies investigating the constmct validation of the CSAI-2 have
supported the three sub-scales as sport specific measures of A-state. In addition,
the three sub-scales while sharing some variance generally follow a different
temporal path and are affected differently by situational factors (Martens et al.,
1990). In accordance with the recommended administration procedure, the CS AI2 was presented as the Victoria Self Evaluation Questionnaire (see Appendix F).
The Match Orientation Questionnaire (MOO)
The Match Orientation Questionnaire (MOQ), an instrument developed for
this dissertation, provided a measure of each participant's perceived uncertainty of
outcome (e.g.. How likely do vou think it is that vou will win this match ?), and
perceived importance of outcome (e.g., How important is performing well in this
match to you ?), using a 9 point Likert scale. The MOQ consists of three perceived
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uncertainty items and three perceived importance items (see Appendix G). The
perceived uncertainty items are scored in a bi-directional manner. The mid-point
of the scale, a score of five, represents the highest level of uncertainty. Scores of
four and six convert to an uncertainty score of four. Similarly, scores of three and
seven convert to a score of three, two and eight to a score of two, and finally one
and nine equal the lowest level of uncertainty, a score of one. Participants who
feel sure they will win get the same score as those who feel sure they will lose,
because it is assumed that both reflect a low level of uncertainty.
Development of the MOQ began with the Martens et al. (1990) model.
According to Martens et al. athletes seek to reduce perceived uncertainty by
seeking information. First, athletes seek information regarding the quality of the
standard to which their performance will be compared. This usually equates to
task demands such as an objective performance standard or their opponent's
ability. Second, information is sought about the self s performance capability or
response capability, such as ability level. Third, an estimate is sought of the
probability that actual performance will approximate performance capacity. This
relates to the likelihood of their best form being produced. Finally, an estimate of
the probability that actual performance will determine outcome is assessed,
meaning the extent to which a good performance will be rewarded with a good
score.
Martens et al. (1990) do not specifically address which information sources
are most valuable for athletes seeking to reduce uncertainty. The relative weight
assigned to each source is likely to be a function of the accuracy and variability of

the information. The accuracy of information obtained about an opponent's ability
is variable from sport to sport and situation to situation. In golf, the universally
adopted handicap system provides a reasonably accurate indicator of ability.
Therefore, in this experiment assessments of the first two sources of uncertainty
information as proposed by Martens et al. were easily obtained by referring to a
player's handicap in golf In comparison, attaining accurate information before
competition about the third and fourth information sources is likely to be
extremely difficult. In regard to the third source of information. Martens et al.
state "they [athletes] cannot be certain they will be able to produce the response
they are capable of making. Performance is ephemeral; it varies widely because it
is determined by many factors" (p. 228). In addition, determining if the quality of
performance will accurately translate into performance outcome is also extremely
difficult, because uncontrollable extemal factors can affect results. Martens et al.
list a number of these extemal factors, including weather, condition of playing
equipment, playing surfaces, chance occurrences, judgement by officials, and
performance of opponent.
These considerations resulted in the development of the perceived uncertainty
items. The first two questions were designed to measure perceived uncertainty
relating to the first two sources that Martens et al. (1990) suggest athletes seek.
How likely do vou think it is that you will win this match and How would you rate
vour skill compared with that of your opponent. The third item. How well are vou
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performing in todav's competition was designed to measure the extent to which
athletes believe they are playing to their potential. To account for the highly
variable fourth source of information, the task was standardised to hold extemal
factors at a constant level.
Perceived importance according to Martens et al. (1990) is based on a
combination of intrinsic and extrinsic sources of reinforcement. The item designed
to measure extrinsic importance was, 'How important is winning the twelve golf
balls', and the item designed to measure intrinsic importance was, 'How important
is performing well to you'. An additional item 'How important is the next round
of shots' designed to measure overall importance, was also included.
An exploratory factor analysis on the data collected in the pilot study
determined if the items for perceived uncertainty and perceived importance
represented distinct factors. All items were subjected to a principal components
factor analysis with varimax rotation. A criterion loading of .50 was set for item
inclusion on a factor. Results indicated a two factor solution with all the perceived
uncertainty items loading on Factor 1, and all the perceived importance items
loading on Factor 2 (see Table 3.1). The intemal consistency values (Cronbach's
alpha) for perceived uncertainty and perceived importance were .70 and .82
respectively.

' When administering the MOQ prior to competition "how do you expect to perform" is
substituted for "how are you performing" in this item.
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Based on these results, the MOQ was deemed suitable for administration in
the main experimental phase. For futher confirmation of the factor structure of the
MOQ refer to Appendix H, for the factor loadings of all experimental data. The
MOQ was administered on five occasions, twice before competition began, and
three times during breaks between each round of competition.
Table 3.1
Match Orientation Questionnaire (MOQ): Factor Loadings (Varimax Rotation)
Factors
Item

1

2

Perceived Uncertainty
Likelihood of Wirming
Skill Comparison
Predicted Performance

-.09
-.01
.34

.90
.69
.73

Perceived Importance
Importance of competition
Performing well
Importance of next round
Reward for winning

.97
.91
.77
.80

.007
-.18
-.20
-.11

Percent of variance explained
Eigenvalue

50.1
3.5

22.1
1.55

Golf Chipping Task
The experimental site was a practice green situated in a secluded section of a
golf course in Melbourne, Victoria. This practice green is typical of the playing
characteristics and general appearance of a regular competition green (see the
schematic diagram in Figure 3.1). All participants used their own set of golf clubs.
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To standardise the task, the following procedures were adopted. Participants
chipped standard medium compression golf balls throughout the competition.
Each player in a pair played with a different coloured ball throughout. One player
used white balls, the other used yellow balls. Participants played their shots from
anywhere they chose within a marked 2 x 2 metre zone. This zone measured 30
metres directly behind a greenside bunker so that a relatively difficult lofted shot
was required. The task difficulty was further increased by placing the pin fairly
close to the bunker, thereby, requiring participants to stop the ball abruptly. These
steps to increase the task difficulty were in response to criticism by Gould,
Petiichkoff, Simons, and Vevera (1987) that previous researchers had not induced
levels of A-state commensurate with real competition. Previous research has
shown that increasing the shot difficulty is likely to increase the A-state reaction.
Cohn (1990) found that the single highest source of stiess (anxiety) among
collegiate golfers was "playing a difficult shot (over water, around a tree, near outof-bounds, etc)" (p. 100).
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Bunker

.•^0 metres

Figure 3.1. Schematic diagram of the experimental site.

The distance between the nearest edge of the hole and the resting position of
each ball was measured to the nearest centimetre with a standard coil measuring
tape. Each player's fmal score was the combined distance in metres of the 32 shots
taken.
Pilot study
A sample of 14 participants (M == 43.1 years old) took part in a pilot study,
reported previously in the Match Orientation Ouestionnaire section. The pilot
study was especially useflil in fine tuning the testing procedures and in the
administration of the MOQ and CSAI-2 questionnaires. A number of relatively
minor, yet important, adjustments were made to the testing procedure as a
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consequence of information gained in the pilot study. The 14 participants were
matched into pairs according to the criteria used for assignment to the different
experimental groups, see Formation of experimental groups section. By doing so,
the pilot study provided an insight into how participants reacted to the
experimental conditions. The pilot study also provided confirmation data of the
appropriateness and psychometric properties of the items used in the Match
Orientation Questionnaire.
Formation of experimental groups
The research design incorporated a direct participant to participant matching.
Each pair was matched and randomly assigned to an experimental group
according to chipping ability, availability, and sex. Players were paired against
opponents of the same sex to control for possible cross sex effects. Each
participant was assigned to one of four experimental conditions: Superior ability
(Sup.A), inferior ability (Inf A), similar ability (Sim.A), and unknown ability
(Unk.A).
The Sup.A and Inf A groups were both needed to provide the two usually
occurring elements of a low uncertainty condition (LU), namely a likely winner
and a likely loser. Interestingly, the Martens et al. (1990) model does not
discriminate between likely winners and likely losers in terms of any potential
differences in A-state responses. Splitting the LU group in this manner provides
the additional possibility of a more finely grained analysis, by comparing the
Sup.A and Inf A groups separately. The Sim.A group which is equivalent to
certain-uncertainty was formed to increase the chances of close matches occurring
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and thus, provide a high uncertainty (HU) condition. An Unk.A group which is
equivalent to uncertain-uncertainty was added as a means of testing a special HU
situation when athletes are provided with no pre-competition information about
their opponents' ability.
Self-rated chipping ability was the key independent variable used to form
these four groups, each containing eighteen participants. Each Sup.A player was
matched with a corresponding Inf A player. The criterion for each Sup.A versus
Inf A match was a net difference in chipping ability of no more than ten strokes
and no less than five strokes. A resident club professional offered suggestions for
the most appropriate criteria for placement of participants into groups. He
suggested that to be confident one player is superior to another in golfing ability, a
minimum five shot handicap difference be set. For instance 10 handicap players
were designated as the superior player if their opponents had handicaps in the 15
to 20 range. Also, the same 10 handicap players could have been the inferior
ability players if their opponent had a handicaps in the 0 to 5 range. In setting the
handicap difference criteria, I wanted to maintain a consistent but clear difference
in perceived ability of a magnitude commonly encountered in regular competition.
Eighteen Sup.A versus Inf A pairs were matched according to this criterion.
The criterion for placement in the Sim.A group was a net difference in
chipping ability of between 0 and 4 strokes. For instance a 10 handicap player was
matched with a player in the 6 to 14 range. No specific handicap difference
criterion was set for placement in the Unk.A group. This group later proved
problematic in the first analysis of the Martens et al. (1990) model because it
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contained a broad mix of players who were randomly assigned, rather than
assigned by matching. This is reflected in the relatively large mean handicap
difference between players in this group (M = 8.78, S ^ = 5.3). Nine matched
pairs formed both the Sim.A, and Unk.A groups, thereby eighteen players
constituted each group. The mean ability differences (absolute value) between
pairs in the four groups is presented in Table 3.2.

Table 3.2
Descriptive Results: Mean Differences in Chipping For Matched Players in Each
GrouprN-72.n=18)
Scale

M

SD

Min

Max

Superior ability
Inferior ability
Similar ability
Unknown ability

7.50
7.50
1.67
8.78

2.3
2.3
1.3
5.3

4.0
4.0
0.0
1.0

12.0
12.0
3.0
17.0

The actual assignment of participants into the four experimental groups
followed a rotation system. First, two Sup.A versus Inf A matches were scheduled
by leafing through the player availability checklists of 90 potential participants to
locate the first two pairs of players who fitted the matching criterion. Second, the
first two participants to fit the criterion for inclusion in the Sim.A condition, were
matched according to availability, and chipping handicap. Finally, an Unk.A pair
was formed with the first two available participants. This system was repeated
nine times thereby forming four groups of 18 participants (N = 72), the remaining
18 unmatched players participated later in Experiment Two. After assignment to
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groups, participants were contacted by telephone to arrange a mutually acceptable
time for their participation. Participants were matched with someone from a
different club to avoid biased assessments of ability based on prior knowledge.
Pre-testing organisation
Approximately one week before their scheduled match, I mailed a reminder
letter (see Appendix I) and an intemal map of the experimental venue (see
Appendix J) to each participant. As an additional reminder, I phoned participants
the night before testing.
Testing took place over three two-week periods begirming in October 1993
and ending in Febmary 1994. Seven one and a half hour time slots (8.30, 10.00,
and 11.30 am, 1.00, 2.30, 4.00, and 5.30 pm) were available to players on any
given day of testing. One and a half hours was sufficient time to conclude testing
of one pair before the following pair arrived. Due to difficulties in scheduling, an
average of only two pairs played on each test date. Uncontrollable factors such as
illness, inclement weather, injury, work commitments, and players forgetting their
appointment time resulted in postponement of a number of matches.
Procedures
Pre-experimental procedures
After approaching players for the first time, I briefly told them the purpose of
the study and asked them to participate by filling out four brief questionnaires.
Each interested player then received an A4 size envelope containing a Golf
Ability Rating Form (GARF), SCAT, the M-C SDS, and a demographic
questionnaire. Standard informed consent procedures were followed. Golfers
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completed these measures privately in the order listed and retumed them in a
sealed envelope to their clubs' resident professional. I allowed a two to three week
period before returning to collect the questionnaires from the clubs. I adopted a
similar protocol for university, school, and private administrations of the
questionnaires. Table 3.3 contains the means, standard deviations, and ranges for
the SCAT, and the M-C SDS.
Table 3.3

Scale

M

SD

Min

Max

SCAT
M-C SDS

17.7
18.1

5.1
5.3

11
5

30
27

The mean score on the M-C SDS was substantially higher than those reported
by Crowne and Marlowe (1960) when they developed this instmment. Using a
group of 120 undergraduate psychology students, they reported scores of (M =
13.72, SD = 5.78). Mean scores for participants in this study are therefore,
approaching one standard deviation above those reported by Crowne and Marlowe
(1960). Williams and Krane (1990) have shown response distortion to be
correlated with the cognitive and self confidence sub-scales of the CSAI-2. The
larger than average M-C SDS scores obtained in the present study suggest A-state
may have been under reported.
Following the return of questioimaires, participants were mailed a letter
containing further information and instructions (see Appendix K). In addition,

participants completed a preferred time of participation checklist (see Appendix
L) and retumed this in a pre-addressed, stamped envelope. The preferred time
checklist helped facilitate the task of matching and assigning participants'
partners.
Experimental procedure and description
I met participants at a car park adjacent to the practice fairway, and instmcted
them to prepare themselves to take a series of chip shots. I then introduced
participants, and gave them a general explanation of the task while walking to the
experiment site some 300 metres from the car park. I also told participants not to
discuss their handicaps until further notice. Upon arriving at the experiment site,
participants sat on deck chairs and filled out an informed consent form (see
Appendix M), the Match Orientation Questionnaire (MOQ), and the Competitive
State Anxiety Inventory - 2 (CSAI-2). I then read the following information to the
players:
You will take four rounds of eight chip shots from a position about 30 metres
from the flag. After I have finished explaining the procedure, you will hit 16
practice balls to help you warm up and get a feel for the green. One player
will hit yellow balls throughout the competition and the other player white
balls. As you can see, eight numbered white and yellow balls are positioned
ready for the first round of shots. Whoever plays first (decided by toss of a
coin) will take the ball marked one and chip it as close to the pin as possible
from tiie marked drop zone. The other player will then repeat this procedure
in taking their first shot following which you will alternate until all your eight
balls have been played. The distance each ball finishes from the hole is then
measured and added in a cumulative manner. In between each round I will
inform you of both your own and your opponent's progressive score. The
winner v^ll be the player who has the smallest total distance over the four
rounds. The winner will receive a box of 12 new Dunlop DDH masters golf
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balls. You will also fill out two of the questionnaires you have already filled
out once on four more occasions. It is important you answer these honestly
based on how you feel at that time; your answers are confidential. Are there
any questions?
Both players were then informed of each other's chipping ability, (as reported
in the GolfAbility Rating Form), and allowed to commence practising. The
exception to this procedure was the Unk.A group who were deliberately not
informed of their opponent's ability. Players then filled out the MOQ and CSAI-2
for the second time. Meanwhile, I collected the practice balls and laid out the
competition balls in the chipping zone. Players then completed the first round of
eight shots, and the distance each ball finished from the pin was measured and
recorded. In the event of a ball pitching and rolling into another ball, I replaced
them as if the collision had not taken place. This happened infrequently, and the
impact was minimal so ball replacement was easily accomplished. Before they
filled out the MOQ and CSAI-2 for the third time, I informed participants of both
their own and their opponents' progressive scores. This procedure of filling out
the two questionnaires, playing, and scoring each round of eight shots was
repeated until the players had completed four rounds. Players were then informed
of their four round total. The winning player received the promised reward, and
the losing player was given an unexpected consolation prize of 3 golf balls.
Finally, I debriefed the players while we walked back to their cars and provided
them with information on a sequence of golf seminars conducted at Victoria
University, for all interested participants, free of charge.
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Results
Pre-experimental Findings
To ensure the four experimental groups were equivalent prior to formal
testing, the two key pre-experimental measures age and chipping ability were
subjected to a one way Analysis of Variance (ANOVA). No significant
differences were found between groups for age and chipping ability. A significant
difference E(3, 68) = 2.07, p < .05 (Cohen's f = .33, between a medium and large
effect size), was found between the Sup.A and Inf A groups for chipping ability.
This was expected as these two groups were deliberately manipulated to produce a
difference in ability.
Previous research has shown that A-state is influenced by social desirability
(Williams & Krane, 1989), and A-trait (Martens et al., 1990). In the present study
the M-C SDS and the SCAT were included in the pre-experimental questionnaire
package for possible later use as covariates if they proved to be significantly
related to A-state. By doing so the predictable error variance can be removed from
the error term and thus act as a noise-reduction device (Tabachnick & Fidell,
1983). In this first experiment A-ttait was consistently linked with A-state at all
stages of testing: pre-briefing, r = .35, p < .002; post-briefing, r = .35, p < .002;
after round 1, r = .32, p < .006; after round 2, r = .28, p < .02; and after round 3, r
= .29, p < .01. Based on this relationship, the SCAT was used to partial out the
effects of A-ttait on the dependent variable A-state in later analyses. At no stage
of testing was the M-C SDS significantly linked with A-state, and thus, was not
subsequently used as a covariate in this experiment.
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Testing the Martens et al. Model
I analysed data at each of the five administrations of the MOQ and CSAI-2.
The first administration of the questionnaires, labelled pre-briefing, provided baseline scores. Participants completed the questionnaires for a second time, labelled
post-briefing after an explanation of the competition task and hitting their 16
practice shots. The third, fourth, and fifth questionnaire administrations provided
participant responses between consecutive rounds of eight shots.
Manipulation Check
The Martens et al. (1990) model predicts that any differences in A-state are
dependent on differences in perceived uncertainty across different levels of the
independent variable (experimental groupings). A manipulation check, involving a
between groups comparison was carried out to assess whether the high uncertainty
group actually did report significantly higher levels of perceived uncertainty than
the low uncertainty group.
The initial test of the Martens et al. (1990) model and the uncertainty
manipulation, involved collapsing the four experimental groups into a low
uncertainty (LU), and a high uncertainty (HU) condition. I combined the
participants in the Sup.A and Inf A groups to form a LU condition because they
should perceive themselves to be eitiier likely winners or likely losers and thus
score low on uncertainty. Participants in the Sim.A and Unk.A groups should, at
least initially, foresee a close match. These two groups combined to form a high
uncertainty (HU) group. Figure 3.2 provides an error bar chart of the changing
trend in perceived uncertainty for the LU and HU conditions. Error bar charts
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provide a relatively simple graphical representation of the mean (i.e., the cental
box), and the 95%) confidence interval (i.e., the extending vertical lines bounded by
horizontal lines). The perceived uncertainty score is the combined total of three
perceived uncertainty items. Cleariy, perceived uncertainty diminished for both
groups as the competition progressed. This makes sense because as competition
progresses the likely winner is more easily predicted.
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Figure 3.2. Error bar chart comparison of PU for the LU and the HU conditions
across the five occasions of testing. The central box represents the mean score and
the horizontal bars represent the 95%) confidence interval.
Figure 3.3 provides a corresponding error bar chart of the changing trend in
A-state for the LU and HU conditions. In line with the Martens et al. (1990)
model, A-state is represented as a global score by combining the cognitive and the
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somatic A-state sub-scale scores, giving a range of 18 to 72. The mean CSAl-2
scores reported here are consistent with published norms for golfers (Martens et
al., 1990). Of particular interest, is the general trend for the LU group to become
more anxious than the HU group, this issue is fiirther discussed later.
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Figure 3.3. Error bar chart comparison of A-state reaction for the LU and the HU
conditions across the five occasions of testing.
Table 3.4 displays the raw scores for perceived uncertainty and A-state for the
HU (Sup.A & Inf A), and LU (Sim.A & Unk.A) conditions across the five
administrations of the MOQ and CSAI-2.
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Table 3.4
Low and High Uncertainty Conditions: Descriptive Scores for Perceived
Uncertainty and A-State Across the Five Occasions of Testing
Stage of competition

f

Condition

f

4'

5^

Perceived Uncertainty
LU
M
SD

12.81
1.74

11.06
2.14

11.56
2.37

10.86
2.75

9.89
2.92

M
SD

12.61
1.93

12.03
2.16

11.72
2.21

11.50
2.67

9.83
3.02

HU

A-State
LU
M
SD

31.25
10.77

31.75
10.78

31.42
9.80

30.97
10.37

31.06
9.22

M
SD

27.69
5.63

28.36
6.11

28.97
6.28

28.61
5.95

28.72
6.16

HU

^Pre-briefing
Post-briefing
'After Round 1
After Round 2
^After Round 3
A series of five (occasion of testing) t-tests examined the predicted
hypotheses that HU and LU conditions would produce significant differences in
perceived uncertainty. Each t-test included one independent variable, uncertainty
condition with two levels (HU & LU), and one dependent variable, perceived
uncertainty. No statistically significant differences were found between the LU
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and HU conditions at any stage of testing. Because of the ineffective manipulation
of uncertainty, no analyses were conducted on the A-state scores.
This lack of significant differences for the uncertainty groups may have
resulted from the criteria used to form the HU condition. Placing Unk.A
participants into a HU condition may have been inappropriate because six of the
nine Unk.A pairs actually fitted the criteria for placement in the LU condition, that
is, there was a greater than five shot difference in ability between opponents.
Conceivably, these Unk.A participants, despite not being informed of their
opponent's ability, may have used non-verbal information sources such as their
opponent's golf attire, playing style, or equipment to estimate skill levels.
Furthermore, Unk.A players who initially believed they were equally matched
may have quickly changed this perception after one player gained an early lead, as
was often the case in this group. The Unk.A group contained a mix of both well
matched and unevenly matched participants. This meant that categorising many of
the Unk. A participants in the HU group was probably a misclassification.
Another possible confounding influence was the unpredictable nature of
sports competition. Results often run counter to expectations based on an ability
assessment. For example, in the present study a few of Inf A players defeated their
supposedly Sup.A opponents who were at least 5 handicap points lower on the
rating scale. Likewise, a number of matches involving Sim.A participants did not
produce the close result expected. Once competition began, unpredictable results
provided an additional source of information that effectively threatened the
stmctural integrity of the LU and HU groupings. In comparing playing ability and
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predicting the likelihood of success, information derived from ongoing results
may have superseded information obtained before the competition began.
To accoimt for unpredictable results, I devised an altemative method of
forming the HU and LU conditions for analysis. This method used progressive
scores at the end of each round to determine the condition to which participants
were assigned for the next round (i.e., low or high uncertainty). First, the 72
participants were rank ordered after each round of shots from greatest winning
margin to greatest losing margin. The first and fourth quartiles of ranked scores
formed a LU condition, and the second and third quartiles formed a HU condition.
It was presumed that, participants in the first and fourth quartiles belonged
together because they are likely to perceive themselves to be either likely winners
or losers. Participants in the second and third quartiles belonged together because
they are likely to anticipate a close result. Refer to Table 3.5 for a summary of the
cutting point scores in metres for inclusion in each quartile. It is important to note
that using this revised method of forming the groups, some participants oscillated
between groups depending on how well they were performing. Generally, most
participants reported relatively stable performance levels and either stayed within
the same quartile throughout or fluctuated between two quartiles. Only rarely did a
participant change their perceptions to the extent where they moved two quartile
groupings from one occasion to another.

82

Table 3.5
Cutting Points Margin Scores in Metres For Each Ouartile After Round 1 of the
Competition (N = 12)

First Quartile (LU)
Second Quartile (HU)
Third Quartile (HU)
Fourth Quartile (LU)

Minimum

Maximum

Median

-64.84
-14.48
1.58
14.59

-14.59
-1.58
14.48
64.84

-28.54
-9.20
9.20
28.54

Table 3.6 provides mean and standard deviation scores for perceived
uncertainty, and A-state after each round using this revised method of forming the
LU and HU groupings'^.
A series of three t-tests revealed a significant main effect for group on
perceived uncertainty after round one, t(71) = 12.77, p < .001; round two, t(71) =
9.52, p < .003; and round three, t(71) = 30.44, p < .0001. The HU group were
more uncertain than the LU group after each competitive round. Using this revised
method of forming uncertainty conditions, the manipulation of participants into
LU and HU groups appears to be validated. A series of three Analyses of
Covariance with two levels of the independent variable (LU, HU), one dependent
variable (global A-state), and SCAT as a covariate to partial out any pre-existing
differences in trait anxiety, produced no main effect for group on A-state at any
stage of testing. Thus, while groups demonstrated differences in uncertainty, there

' Error bar charts are not provided in revisions of the model because the method used to form the
LU and HU conditions results in the need to produce different plots for each stage of the testing.

were no differences in anxiety; thereby, lending no support to the Martens et ai.
(1990) model or the experimental hypothesis.
Table 3.6
First Revision of HU and LU Conditions: Descriptive Scores for Perceived
Uncertaintv and A-State After Rounds 1. 2. and 3
Stage of competition
Condition

After round 1

After round 2

After round 3

Perceived Uncertainty
LU

M
SD

10.75
1.98

10.25
3.04

8.25
2.77

12.53
2.24

12.11
1.97

11.47
2.14

HU

M
SD

A-State (Combined Cognitive & Somatic)
LU

M
SD

30.08
8.66

30.83
9.77

30.86
8.10

M
SD

30.31
7.97

28.75
6.94

28.92
7.63

HU

Additional Testing; Bevond the Model
A number of possible explanations may be proposed as to why there was no
differences between uncertainty groups and A-state. Participants may not have
perceived the competition as being anxiety inducing and uniformly responded to
the CSAI-2 with low A-state. Similarly, participants may not have perceived the
competition as being sufficiently important to produce an A-state reaction. In
addition, tiie Martens et al. (1990) model treats A-state as a global reaction rather
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than separating the cognitive and somatic elements. Finally, even though both the
Sup. A and Inf.A groups should be highly certain of the result, their A-state
responses may be quite different. Those in the losing group may experience more
anxiety than the winners because they are likely to perceive that their capabilities
(their own ability) are unlikely to match demand (their opponent's ability).
When studying A-state reactions in experimental situations, the level of
anxiety induced should be commensurate with real competition (Gould,
Petiichkoff, Simons & Verera, 1987). The mean scores from participants in this
experiment ranged between 16.4 and 16.90 (SD range 5.2 to 6.0) for cognitive
anxiety, and 13.1 and 13.7 (SD range 3.4 to 4.5) for somatic anxiety across the
five administtations of the CSAI-2.1 compared experimental CSAI-2 results to a
current study using Australian trainee professionals as a means of ensuring that
the experimental competition produced an A-state reaction similar to norms for
regular competition (McKay, 1995). In this study, the competition condition was
one of a number of qualifying rounds trainees play, where only the very best
results are rewarded with entry into upcoming professional toumaments. Given
the importance of playing well in these qualifying rounds, in terms of their fiiture
career prospects, trainees are playing in an anxiety inducing environment. A group
of 15 trainees filled out the CSAl-2 prior to playing an 18 hole round, and after
the 6th, 12th and 18th holes in practice and competitive rounds. The resultant
mean score for cognitive anxiety was 13.6 in practice (SD = 4.4) and 18.8 in
competition (SD = 4.1). The corresponding somatic scores were 10.7 (SD = 2.8)
in practice and 14.3 (SD = 4.7) in competition. These scores indicate that the A-
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state scores for the present study were somewhere between the scores obtained for
the practice round and the competition round in the McKay study. In comparing
A-state scores between the two studies, age differences should be taken into
account. Research suggests that younger athletes report higher levels of A-state
than older athletes (Hammermeister & Burton, 1995). All the trainee professionals
were 23 years of age or younger, whereas the average age of participants in the
present study was 39.7 years. In order to make a more direct comparison between
the studies, I partitioned out all players in the present study under the age of 23
and again calculated average A-state scores. The average cognitive score for the
16 players who fitted this criterion was 17.88 (SD = 6.3) and the average somatic
score was 12.7 (SD = 4.3). These results suggest participants in the present study
experienced a level of cognitive anxiety approaching that reported by trainee
professionals in a qualifying round of competition. Somatic A-state scores were
above those of a practice round, but they were somewhat short of those
experienced in competition by the trainees.
The moderate A-state scores obtained in the present study and the McKay
(1995) study where participants were in highly anxiety-evoking competition,
raises some concems about the validity of the CSAI-2. This point can be
appreciated by considering that the scores in these two studies barely reached the
mid-point of the possible cognitive and somatic sub-scale ranges. This may be
related to the sensitivity of the CSAI-2 which uses a four point range. Perhaps the
inclusion of a six or seven point scale might rectify this problem. Altematively, it
may be the result of participants repressing their feelings during competition.
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Future research might investigate the possible presence of a 'floor' effect using
the CSAl-2.
Although the present experiment primarily examined perceived uncertainty, I
attempted to hold perceived importance at a constant level. Martens et al. (1990)
state "For threat (leading to A-state) to exist there must be substantial uncertainty
about an outcome, and the outcome must be important to the person" (p. 218). To
ensure participants considered the competition to be important, each pair vied for
a reward of 12 new golf balls. Perceived importance scores as measured by the
MOQ were generally at a moderate level for both HU and LU groups in this
experiment.
A-state is multidimensional and comprises cognitive and somatic elements
(Liebert & Morris, 1967). Previous studies suggest that these two sub-components
affect athletes quite differentiy depending on such factors as the type of sport and
the duration of competition (Gould et al, 1987; Burton, 1988). Rather than
predicting different cognitive and somatic responses, the Martens et al. (1990)
model treats A-state as a global reaction. This is puzzling because the same group
of researchers developed the CSAI-2, an instrument predicated on the assumption
of differences between cognitive and somatic A-state. As an extension of the
present model, I analysed cognitive and somatic sub-components of A-state
separately. To test the relative contributions of cognitive and somatic A-state, I
ran a series of MANCOVAs with two levels of the independent variable (LU,
HU), two dependent variables (cognitive A-state, somatic A-state), and SCAT as
die covariate. The revised criteria for forming the LU and HU groups were used
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again. No main effect of condition on somatic A-state occurred across the
occasions of testing. A maui effect of condition resulted for cognitive anxiety after
round three, F(l,69) = 4.75, p < .03 (Cohen's f = .36). The direction of difference,
however, was in the opposite direction to what was expected. That is, the LU
participants experienced greater cognitive A-state than the HU participants.
Considering this result, I decided to again review the rationale underpinning the
formation of the LU and HU conditions.
The Martens et al. (1990) model pre-supposes that likely winners and losers
will both experience low uncertainty, and consequently low A-state. This mns
counter to the assumptions underlying demand-response theory as proposed by
McGrath (1970) and summarised by Martens (1977). "Stress is the process that
involves the perception of substantial imbalance between environmental demand
and response capability, under conditions where failure to meet demand is
perceived as having important consequences and is responded to with increased
levels of A-state" (p. 9). While likely winners and losers in the present study may
have reported similar scores for perceived uncertainty, this may not necessarily
have ttanslated into similar A-state scores. Based on this possibility the next
analysis grouped likely winners and likely losers as separate groups. As with the
previous analysis, participants were ranked after each round according to the
margin in metres between the two participants. The fourth quartile of participants,
that is, those with the greatest leading margin, formed a positive low uncertainty
(PLU) group. The second, and third quartiles remained as the HU group. The first
quartile, those who trailed their opponents by the greatest margins, formed a
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negative low imcertainty (NLU) group. Table 3.7 provides descriptive scores after
each round using this revision of LU and HU groupings.

Table 3.7
Revised HU and LU Conditions: Descriptive Scores for Perceived Uncertainty,
Cognitive A-State and Somatic A-State After Rounds 1. 2. and 3
Stage of competition
Condition

After round 1

After round 2

After round 3

Perceived Uncertainty
PLU
M
SD

10.3
1.9

10.7
3.2

9.2
2.7

M
SD
NLU
M
SD

12.5
2.2

12.1
2.0

11.3
2.4

11.2
1.95

9.8
2.8

7.7
2.8

HU

Cognitive A-State
PLU
M
SD

15.2
4.9

15.7
6.1

16.4
4.9

M
SD
NLU
M
SD

16.6
5.6

15.4
4.5

15.3
4.7

18.7
6.5

20.3
7.3

20.6
7.2

HU

Somatic A-State
PLU
M
SD

13.2
3.7

13.3
4.0

12.8
3.3

M
SD
NLU
M
SD

13.7
3.8

13.2
3.8

13.5
3.9

13.1
4.1

12.6
3.7

12.1
2.2

HU
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1 again ran a series of ANCOVAs, this time with three levels of the
independent variable (PLU, HU, NLU) and perceived uncertainty as the dependent
variable. The SCAT was again used as a covariate to partial out pre-existing
differences in ttait anxiety between the groups. A main effect of condition
occurred for uncertainty at all occasions of testing; after round one, F(2,68) =
15.47, p < .0001 (Cohen's f = .80); round two, F(2, 68) - 4.1, p < .008 (f = .81);
and round three, F(l,68) = 15.9, p < .0001 (f = .81). All the effect sizes are in the
large to very larg range. A series of follow up one-way ANOVAs including post
hoc analysis (Newman-Keuls) revealed there was a significant difference between
the HU group and both the LU groups after round one and round three. For round
two there was only a significant difference between the HU group and NLU
group. Thus, the manipulation was successful.
I then ran a series of three MANCOVAs, with three levels of the independent
variable (PLU, HU, NLU) and two dependent variables (cognitive A-state and
somatic A-state) on each occasion. A main effect of condition occurred on each
occasion F(2, 68) = 4.02, p < .003 (f = .41), after round 1; F(2, 68) = 3.22, p <
.015 (f = .36), after round 2; F(2, 68) = 7.88, p < .0001 (f = .57), after round 3.
Follow up univariate analyses indicated their were significant differences for
cognitive A-state at round two F(l, 68) = 7.38, p < .03 (f = .55), and round three
F(l, 68) = 7.5, p < .001 (f = .56). A series of follow up one way ANOVAs
including post hoc analysis revealed there was a significant difference between the
NLU and both the HU and PLU groups after round two and three with the NLU
group reporting the most cognitive state anxiety. For somatic anxiety, there were
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significant differences between groups only after round three F(l, 68) = 3.77, p <
.03 (f = .40), with the HU group having more somatic anxiety than the other two
groups.
Altemative Test of the Model
Clearly, the Martens et al. (1990) model is not easily tested with an
independent groups design such as used in this experiment. It was only after a
series of revisions that a reasonable test of the Martens et al. (1990) model
emerged. These revisions helped manipulate uncertainty and form tmly different
groups but this uncertainty did not translate into different A-state reactions in the
manner suggested by the Martens et al. (1990) model. More specifically, NLU
participants felt significantly more anxious than PLU or HU participants.
The revisions and associated re-analyses, even though successftil in
highlighting inherent weaknesses in the Martens et al. (1990) model, are probably
not the most practical and straightforward test of the model. In attempting to better
test the Martens et al. (1990) model, yet still retain an independent groups design,
a number of design limitations emerged. First, dichotomising a continuous
variable such as distance (i.e., margin between opponents) into quartiles, is
according to Cohen (1990), a perversion of simple is better, because this practice
wilfully discards information, and is akin to reducing all cell sizes to the size of
the smallest group by dropping cases. Second, because players were divided
according to ongoing performance (i.e., margin after each round) the actual
constituency of each imcertainty group changed from round to round. This
grouping method is reactive, and thus lacks the predictive capacity that is vital for
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models that purport to identify causal variables. Third, it is likely the variability of
perceived uncertainty and perceived importance within the groups may be fairly
large and result in a large overlap on uncertainty and importance. With the aim of
producing a less complicated but methodologically sound test of the Martens et al.
(1990) model, a series of multiple regression analyses were computed.
Initially, MOQ scores, which reflect the level of perceived uncertainty of
outcome, and SCAT scores, which reflect each participant's A-trait, were entered
as predictor variables. The contribution of a third hypothesised predictor variable,
perceived importance of outcome, is analysed in Experiments 2 and 3. The
criterion variable was global A-state as measured by the CSAI-2. As can be seen
in Table 3.8, the results confirmed the earlier MANOVA analysis with perceived
uncertainty not predicting A-state at any stage of the competition. In contrast precompetition A-trait was a significant predictor of A-state throughout the
competition, pre-briefing, R^ = .13, p < .002; post-briefing, R = .08, p < .017;
after round one, R^ = .07, p < .024; after round two, R^ = .08, p < .015; and after
round three, R^ = .07, p < .026.
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Table 3.8
Multiple Regression Analysis: A-trait and Perceived Uncertainty as Predictors of
Global A-State

Condition

R^

Beta

SigT

SigF

Dependent Variable: A-State (cognitive & somatic combined)
1) Pre-briefing
A-trait
Perceived uncertainty
Total
2) Post-briefing
A-trait
Perceived uncertainty
Total
3) After Round 1
A-trait
Perceived uncertainty
Total
4) After Round 2
A-trait
Perceived uncertainty
Total
5) After Round 3
A-ttait
Perceived uncertainty
Total

.13
.01
.14

.36
.01

.08
.01
.09

.28
.09

.07
.00
.07

.27
.02

.08
.00
.08

.28
-.10

.07
.01
.08

.26
-.10

.002
ns
.008
.017
ns
.008
.024
ns
.02
.015
ns
.05
.027
ns
.04

Similar results were found when a separate multiple regression equations
were computed for cognitive A-state and somatic A-state. Tables 3.9 and 3.10
show that A-ttait is tiie main contributor to the explained variance for both
cognitive A-state and somatic A-state, with its influence being slightly more
pronounced for the cognitive component. Although the amount of variance
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explained by perceived imcertainty increased as the competition progressed, it did
not reach significance for either cognitive or somatic A-state.
Table 3.9
Multiple Regression Analysis: A-Trait and Perceived Uncertaintv as Predictors nf
Cognitive A-State

Condition

R^

Beta

SigT

13
01
.14
14

.36
.07

.02
ns

08
01
.09
09

.28
.08

07
01
.08
08

.27
.08

08
00
.08
08

.28
.02

07
03
.10
10

.26
-.18

SigF

Dependent Variable: Cognitive A-State
1) Pre-briefing
A-trait
Perceived uncertainty
Total
2) Post-briefing
A-trait
Perceived uncertainty
Total
3) After Round 1
A-trait
Perceived uncertainty
Total
4) After Round 2
A-trait
Perceived uncertainty
Total
5) After Round 3
A-ttait
Perceived uncertainty
Total

.007

.02
ns
.05

.02
ns
.06

.02
ns
.05

.05
ns
.02
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Table 3.10
Muhiple Regression Analvsis: A-trait and Perceived Uncertaintv as Predir.tnrQ nf
Somatic A-State

Condition

R^

Beta

SigT

.08
.00
.08

.27
-.02

.02
ns

.12
.01
.13

.35
.05

.09
.00
.09

.30
-.04

.03
.01
.04

.17
.10

.05
.04
.09

.23
.20

SigF

Dependent Variable: Somatic A-State
1) Pre-briefing
A-trait
Perceived uncertainty
Total
2) Post-briefing
A-trait
Perceived uncertainty
Total
3) After Round 1
A-ttait
Perceived uncertainty
Total
4) After Round 2
A-trait
Perceived uncertainty
Total
5) After Round 3
A-trait
Perceived uncertainty
Total

.07
.02
ns
.009
.01
ns
.04
ns
ns
ns
.03
ns
.04

A decision to also use perceived confidence of outcome as a possible
predictor variable was prompted by the general trend for NLU participants to be
the most anxious. The measures of perceived confidence of outcome were the
scores obtained from the same three MOQ items previously used to measure
perceived uncertainty of outcome. For perceived uncertainty, a bi-directional
scoring system was used with the mid-point of the scale representing the highest
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level of uncertainty. To provide a measure of perceived confidence the same items
were scored (certain I will win) in a uni-directional manner, with nine representin<y
the highest level of confidence or perceived certainty of winning, and one the
lowest level of confidence or perceived certainty of losing.
As with perceived uncertainty and perceived importance, an exploratory
factor analysis on the data collected in the pilot study determined if the items for
perceived confidence represented a distinct factor. All items were subjected to a
principal components factor analysis with varimax rotation. A criterion loading of
.50 was set for item inclusion on a factor. Results indicated that all the perceived
confidence items loading on a common factor (see Table 3.11). The intemal
consistency (Cronbach's alpha) for the perceived confidence scale was .80.
Table 3.11
Match Orientation Questionnaire (MOQ): Factor Loadings Generated From
Exploratory Factor Analysis with Varimax Rotation

Item

Factor
1

Factor
2

Perceived Confidence
Likelihood of Winning
Skill Comparison
Predicted Performance

.86
.83
.76

.24
.32
.04

Perceived Importance
Performing well
Importance of next round
Reward for winning

.17
.18
.21

.92
.85
.83

54.30
3.25

21.20
1.27

Percent of variance explained
Eigenvalue

96

Earlier MANCOVA designs indicated that A-state and particularly cognitive
anxiety is generally highest among likely losers, (i.e., the NLU group). The
A-state responses to competition among these NLU individuals was quite different
to either the positive low uncertainty (PLU) or high uncertainty (HU) groups. To
investigate this finding further, a series of multiple regression analyses was
computed with global A-state being the criterion variable and A-trait and
perceived confidence of outcome as the predictor variables. As with the previous
multiple regression analysis for perceived uncertainty, A-trait was again the main
predictor of global A-state in this equation. Perceived confidence was a significant
predictor of global A-state after round one, R = .06, p < .04; and round three, R
= .09, p < .008. Table 3.12 demonstrates that perceived confidence of outcome
and A-trait together account for a moderate amount of the A-state variance.
Perceived confidence of outcome is a considerably stronger predictor of
global A-state than perceived uncertainty. As the competition progressed
perceived confidence accounts for an increasing amount of the explained variance.
By the fifth stage of testing, perceived confidence had overtaken A-trait as the key
predictor of global A-state. By this stage the competition was three quarters
completed and participants were well placed to assess whether they were likely to
win the match. When perceived confidence and A-trait were combined, the
explained variance ranged from 14% at the start of the competition to 17% by the
end of the third round of competition.
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Table 3.12
Multiple Regression Analysis: A-Trait and Perceived Confidence, as Predictors nf
Global A-State

Condition

R^

Beta

SigT

SigF

Dependent Variable: A-State (cognitive & somatic combined)
1) Pre-briefing
A-ttait
Perceived confidence
Total
2) Post-briefing
A-trait
Perceived confidence
Total
3) After Round 1
A-ttait
Perceived confidence
Total
4) After Round 2
A-trait
Perceived confidence
Total
5) After Round 3
A-ttait
Perceived confidence
Total

.13
.01
.14

.36
-.09

.13
.01
.14

.35
-.13

.10
.06
.16

.32
-.22

.08
.04
.12 '

.28
-.20

.08
.09
.17

.29
-.29

.002
ns
.006
.002
ns
.005
.006
.04
.003
.02
ns
.01
.01
.008
.001

In line with previous analyses, the effect of A-trait and perceived confidence
was again analysed separating global A-state into cognitive and somatic
components (see Tables 3.13 and 3.14).
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Table 3.13
Multiple Regression Analysis: A-Trait and Perceived Confidence as Predictors of
r.ngnitive A-State

Condition

R^

Beta

SigT

.36

.002

SigF

Dependent Variable: Cognitive A-state
1) Pre-briefmg
A-trait
Perceived confidence
Total
2) Post-briefmg
A-trait
Perceived confidence
Total
3) After Round 1
A-ttait
Perceived confidence
Total
4) After Round 2
A-trait
Perceived confidence
Total
5) After Round 3
A-trait
Perceived confidence
Total

13
02
15
08
04
12
07
05
12

.08
.11
.19
.07
.16
.23

-.14

ns
.003

.28

.017

-.21

ns

.02
.27

.024

-.23

.04
.009

.28
-.32

.015
.006
.001

.26
-.40

.027
.0003
.0001

As Table 3.13 shows perceived confidence accounted for more of the total
variance as the competition progressed, reaching 16%) of the total variance in the
cognitive A-state by the last stage of testing. As a result the combined variance for
A-ttait and perceived confidence ranged from 15% at the start of the competition
to 23% at the three quarter point of the competition. This findings is not surprising
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because previous research has shown that self-confidence is inversely correlated to
cognitive A-state (Martens et al., 1990).

Table 3.14
Somatic A-State

Condition

R^

Beta

SigT

SigF

Dependent Variable: Somatic A-state
1) Pre-briefing
A-trait
Perceived confidence
Total
2) Post-briefing
A-ttait
Perceived confidence
Total
3) After Round 1
A-trait
Perceived confidence
Total
4) After Round 2
A-ttait
Perceived confidence
Total
5) After Round 3
A-trait
Perceived confidence
Total

.08
.00
.08

.27
.004

.12
.01
.13

.35
-.06

.09
.02
.11

.30
-.13

.03
.00
.03

.17
.04

.05
.00
.05

.22
.01

.02
ns
.07
.002
ns
.009
.01
ns
.02
ns
ns
ns
.06
ns
ns

The contribution of perceived confidence in the somatic equation peaked at a
non-significant 2% of tiie explained variance, thereby showing a weak relationship
between perceived confidence and somatic A-state. The above separate analysis
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demonstrated that perceived confidence is more closely associated with cognitive
A-state than somatic A-state.
The emergence of perceived confidence as a sttong predictor of cognitive Astate suggests that the self confidence sub-scale of the CSAI-2 might also be a
strong predictor. Logically, perceived confidence and self-confidence should
covary. A series of Pearson product moment correlations was used to measure the
degree of relationship between perceived confidence and self-confidence. The
relationship was moderate to strong: pre-briefing r = .31, p < .008; post-briefing, r
= .57, p < .0001; after round one, r = .43, p < .0001; after round two, r = .61, p <
.0001; and after roimd three, r = .72, p < .0001. Whether perceived confidence of
outcome (MOQ) or self confidence (CSAI-2) is used to measure confidence is not
important. The fact that Martens et al. (1990) did not include confidence as a
hypothesised predictor of A-state in their model is surprising, especially, since the
same group of researchers produced the CSAI-2, an instrument that includes self
confidence because of the relationship between confidence and A-state.
Discussion
The initial test of the Martens et al. (1990) model proved inconclusive, due in
part, to the uncertainty manipulation being unstable over time. Once competition
started, ongoing performance-related information probably changed individual
uncertainty perceptions, at least for some participants. As a result, the stmctural
integrity of the experimental groupings weakened, particularly when competition
results ran coimter to pre-match expectations.
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The use of ongoing margin between opponents at various stages of tiie
competition to group participants proved to be an effective measure to divide
participants into uncertainty groups. Not surprisingly, those players involved in
close matches (high uncertainty) reported significantly higher levels of uncertainty
than players involved in uneven matches (low uncertainty). Yet, contrary to the
Martens et al. (1990) model there was no difference in A-state reactions between
the high and low uncertainty groups. The result led to a rejection of the hypothesis
that there would be differences in A-state reactions between high uncertainty and
low uncertainty participants.
A re-analysis examined the distinction between likely winners, who were
labelled the positive low uncertainty group, and likely losers, who were labelled
the negative low uncertainty group. Negative low uncertainty participants
experienced significantly higher levels of cognitive A-state than either positive
low uncertainty or high uncertainty participants. No difference was found between
the positive low uncertainty and high uncertainty golfers. The main conclusion is
that those participants who are clearly losing are more anxious than other
participants. The Martens et al. (1990) model suggests that likely losers
psychologically dissociate themselves as a means of coping with the inevitable
failure, and as a result, do not experience elevated A-state. The results of this
experiment indicate that this may not be the case.
Although performance margin proved to be helpful in forming perceived
uncertainty groups, this procedure lacked predictive power. Because performance
margin, and hence, perceived uncertainty is not known until the competition is
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under way, those athletes who are likely to experience high A-state as a result of
negative low uncertainty cannot be determined in an a priori manner.
The Martens et al. (1990) model proposes a preference for global A-state over
a differentiation between cognitive and somatic A-state reactions which does not
seem defensible. The present study found perceived uncertainty to be predictive of
cognitive, but not somatic, A-state. In presenting their theory of competitive
anxiety Martens et al. do not specifically discuss why A-state is conceptualised as
a general reaction. Earlier in their text Martens et al. draw on the findings of
Gould et al. (1984) to discuss the relationship between competitive A-trait,
perceived ability, experience, and previous match outcome as possible predictors
of either cognitive A-state or somatic A-state. Martens et al. conclude, "that no
antecedent sttongly predicted all three CSAI-2 components, again supporting the
independence of the components" (p. 203). In view of this statement the decision
to present A-state as a global constmct is surprising. Perhaps due to the absence of
empirical testing of their model, they may have felt it premature to make
predictions about relationships between specific causes of anxiety and specific Astate reactions. See Chapter 6 for a more detailed discussion that synthesises the
findings of Experiments 1, 2, and 3.
Conclusions
This experimental manipulation of perceived uncertainty of outcome, a
hypothesised cause of A-state, was unsuccessful. The initial test of the model was
unsuccessfiil in differentiating between LU and HU participants on either
perceived uncertainty or A-state. A manipulation check revealed that the model
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was not adequately tested due to unexpected fluctuations in perceived uncertainty
across the LU and HU conditions. A revised method of grouping players was
more successfiil in categorising participants into LU and HU conditions. Using
this revised method, the manipulation check revealed significant differences in
perceived uncertainty between LU and HU participants. This difference in
uncertainty, however, did not translate into different A-state reactions between LU
and HU players. This first analysis followed the Martens et al. (1990) model by
tteating A-state as a global reaction. A fiirther re-analysis of A-state, separating
cognitive and somatic anxiety, found LU participants to have higher cognitive
anxiety than HU participants.
A potential flaw in the model is that it predicts that likely winners and losers
will both experience low uncertainty, and hence low A-state. Using the second reanalysis, separating wiimers and losers into positive and negative low uncertainty
groups respectively, significant main effects were found for cognitive A-state after
rounds two and three. The likely losers (NLU) had significantly higher cognitive
A-state than likely winners (PLU). Low uncertainty, thus, only translates to low
cognitive A-state for likely winners. This challenges the assumption by Martens et
al. (1990) that likely losers psychologically dissociate themselves as a means of
coping with the failure, and thereby do not experience elevated A-state.
The results of the multiple regression analyses suggest that perceived
confidence is a better predictor of A-state than perceived uncertainty. The sttength
of the relationship increased as the match progressed, possibly confirming for
some tiiat they were likely to lose. This finding fits well with the tendency of
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likely losers to become more anxious than likely wirmers or those engaged in a
close match. This finding indicates that the subtitution of perceived confidence in
place of perceived uncertainty in the Martens et al. (1990) may be justified. A
further finding of the multiple regression analyses, was that the relationship
between perceived confidence and cognitive A-state proved to be much stronger
than the relationship between perceived confidence and somatic A-state. It may,
therefore, also be necessary to redefine the Martens et al. (1990) model into
separate cognitive and somatic models. A-trait was shovm to be a key contributor
to the combined explained variance when entered with either perceived
uncertainty or perceived confidence. This demonstrates that A-trait should be
retained in the model or in a possible re-defmement of the model.
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CHAPTER 4
EXPERIMENT TWO: TEST OF PERCEIVED IMPORTANCE
Purpose
Experiment two tested the perceived importance factor of the Martens et al.
(1990) model of competitive anxiety. Perceived importance of outcome, one of
three hypothesised causes of A-state was manipulated in the sporting context of
golf The relative contribution of A-trait, a second hypothesised cause of A-state,
was also examined.
Hypothesis
Based on the Martens et al. (1990) model, perceived importance of outcome,
and, as a consequence, A-state should differ between high and low importance
situations.
Formal Statement of the Experimental Hypothesis
Hi, As measured by the CSAI-2, participants' A-state will be significantly
higher in the high importance (HI) situation compared to the low importance (HI)
situation. In testing this hypothesis, the standard .05 significance level was used in
a directional analysis.
Method
Participants
A sample of 52 participants, consisting of 48 males (M = 31.9 years old), and
4 females (M = 50.2 years old) took part in this experiment. All participants were
recruited from the original participant pool (N = 172) described in tiie Method
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section of Experiment 1. A wide range of golfing handicaps were represented (M
= 15.5, SD = 7.32).
Measures
Golf Abilitv Rating Form (GARF)
Golfers provided their official club handicaps and self-rated handicaps for all
major golf sub-components (e.g., driving, putting, chipping), by filling out a Golf
Ability Rating Form (GARF). A rating of each golfer's chipping ability was of
particular importance because chipping was the performance task in this study.
Self-rated chipping ability was used to match players into one of two experimental
conditions, see Formation of experimental groups section of this Chapter.
Participants reported a wide range of chipping abilities (M = 16.1, SD = 6.63).
Golf handicap and self-rated chipping ability were strongly related (r = .75, p <
.0001). Self-rated chipping ability was a highly significant predictor of follow up
performance on the experimental task (r = .78, p < .0001).
As in Experiment 1, participants filled out the GARF, SCAT, M-C SDS,
CSAI-2, and MOQ and demographic questioimaires. See the Measures section of
Experiment 1, for a detailed description of these measures and their psychometric
properties.
Golf Chipping Task
The same experimental site as described in the first experiment was used in
this experiment. Participants played four rounds of eight shots with medium
compression golf balls. The distance between the nearest edge of the hole and the
resting position of each ball was measured to the nearest centimetre with a
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standard measuring tape. Each player's final score comprised the combined
distance of the 32 shots taken. Participants played eight shots from each of four 2 x
2 metre zones measuring 20, 25, 30, and 35 metres from the centre of the zone to
the hole (see Figure 4.1). In varying the shot length, wear and tear on the shot
zone was spread over a larger area. This helped to maintain 'good lies' throughout
the competition. With shots being played from four different zones, participants
needed to adjust their shot making, and sometimes club selection, thereby better
simulating regular competition. The zone order was counterbalanced throughout
the experiment to ensure that differences in perceptions were due to the
experimental variables rather than shot difficulty.

Bunker

20 metre zone
25 metre zone
30 metre zone
3 5 metre zone

Figure 4.1. Schematic diagram of the experimental site.
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Formation of Experimental Groups
As in Experiment 1, each pair was matched and assigned to an experimental
group according to their chipping ability, availability and sex. Each participant
was assigned to one of two experimental conditions: Low importance (LI) and
High importance (HI). To attempt to maintain a constant level of uncertainty, all
pairs were matched using the same criterion as that used to form the Sim.A group
in Experiment 1 (0 - 4 shot handicap difference). The mean chipping ability
differences (absolute value) between pairs in the two groups are presented in
Table 4.1. The average difference of nearly one heuidicap point between the two
groups needs to be viewed in the context of the comparatively large 36 point range
possible in competitive golf
Table 4.1

Groups (N = 52)
Scale

M

SD

Min

Max

Low Importance
High Importance

2.15
1.23

1.20
1.14

0.00
0.00

4.00
3.00

As with Experiment 1, participants were matched with someone from a
different club to avoid biased assessments of ability based on prior knowledge.
Pre-testing Organisation
After assignment to the groups, participants were contacted by telephone to
arrange a mutually acceptable time for their participation. Testing commencing in
March 1994, and concluded in July 1994. Again, seven one and a half hour time
slots were available to players on any given day of testing. Again a number of
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uncontrollable factors such as illness, inclement weather, injury, work
commitments, and players forgetting their appointment time resulted in the
postponement of a number of matches.
Procedures
See the Procedures section of the first experiment for a description of the
participant recmitment protocol. Table 4.2 contains the means, standard
deviations, and ranges for the SCAT, and the M-C SDS for participants in this
experiment. The scores for SCAT are similar to those obtained in Experiment 1
and published norms for athletes, whereas the M-C SDS scores are lower than
Experiment 1 (18.1 compared to 16.7), but substantially higher than published
norms (16.7 compared to 13.7). Because participants in this study are on average
six years younger than those in Experiment 1, but are still approximately 12 years
older than the undergraduate students used to derive the original M-C SDS norms,
social desirability scores may have been, at least partially, a function of age. For a
more detailed discussion of this issue, see Chapter 6, General Discussion.
Table 4.2
Descriptive Results: Pre-Rxnerimental Ouestionnaires fN = 52)
Scale

M

SD

Min

Max

SCAT
M-C SDS

17.6
16.7

4.8
5.7

10
0

30
29

Following the return of questioimaires, participants were mailed a letter
containing further information and instmctions. In addition, participants
completed a preferred time of participation checklist and retumed this in a pre-
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addressed, stamped envelope. The preferred time checklist helped facilitate the
task of matching and assigning participants' partners.
Experimental Procedure and Description
Participants had similar instmctions as in Experiment 1, except they were
told the winner would receive either three golf balls (LI) or a new pair of golf
shoes (HI).
Both players were then informed of each other's chipping ability, and asked
to fill out the MOQ and CSAI-2 for the second time. Players then completed the
first round of eight shots, and the distance each ball finished from the pin was
measured and recorded. In the event of a ball pitching and rolling into another
ball, I placed them as if the collision had not taken place. This happened
infrequently, and the impact was minimal so ball replacement was easily
accomplished. Before they filled out the MOQ and CSAI-2 for the third time, I
informed participants of both their own and their opponent's progressive score.
This procedure of filling out the two questionnaires, playing, and scoring each
round of eight shots was repeated until the players had completed four rounds.
Players were then informed of their four round total. The winning player received
the promised reward, and the losing player was given an unexpected consolation
prize of three golf balls. Finally, I debriefed the players while we walked back to
their cars and provided them with information on a sequence of golf seminars
conducted at Victoria University of Technology for all interested participants free
of charge.
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Results
Pre-experimental Findings
To ensure the two experimental groups were equivalent prior to formal
testing, each of the key pre-experimental measures was subjected to a one way
ANOVA. No significant differences between groups were found for age, and
chipping handicap.
As with the Experiment 1, the M-C SDS and the SCAT were administered for
possible later use as covariates. Again, A-trait was consistently linked with Astate at all stages of testing: pre-briefing, r = .42, p < .002; post-briefing, r = .32, p
< .02; after roimd 1, r = .40, p < .004; after round 2, r = .41, p < .003; and after
round 3, r = .40, p < .003. Based on this relationship, the SCAT was used to
partial out the effects of A-trait on the dependent variable A-state in later analyses.
In contrast to Experiment 1, the M-C SDS was significantly linked with A-state,
after round 1, r = -.29, p < .04; after round 2, r = -.32, p < .02; and after round 3,
r = -.28, p < .04. The M-C SDS scores were, therefore, also used as a covariate in
subsequent testing in this experiment.
Testing the Martens et al. 0990) Model
As with Experiment 1, the data was analysed at each of the five
administrations of the MOQ and CSAI-2. The first administration of the
questionnaires, labelled pre-briefing, provided base-line scores. Participants
completed the questionnaires for a second time, labelled post-briefing after
receiving an explanation of the competition task and hitting their 16 practice
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shots. The third, fourth, and fifth questionnaire administrations provided
participant responses between consecutive rounds of eight shots.
Manipulation Check
Differences in A-state should occur with differences in perceived importance
across different levels of the independent variable (experimental groupings). A
manipulation check, involving a between groups comparison between the high
importance condition (HI) and the low importance condition (LI) was carried out
to ensure the manipulation successfully altered perceived importance. Error bar
chart is provided to show the changing trend in perceived importance for the LI
and HI groups across the five administrations of the MOQ, see Figure 4.2. Error
bar charts provide a relatively simple graphical representation of the mean (i.e.,
the cental box), and the 95% confidence interval (i.e., the extending vertical lines
bounded by horizontal lines). The perceived importance score is the combined
total of three perceived importance items. An exception was the first
administration of the MOQ, where only two importance items were included. At
this stage, participants had not been informed of the reward for winning; the
question relating to the promised reward was included from the second MOQ
administtation onward [How important is winning the three golf balls (or golf
shoes)?]
Figure 4.2 indicates perceived importance was, as expected, substantially
higher beyond the briefing session for the HI group compared to the LI group. The
reason for the dramatic increase in perceived importance from the pre-briefing to
the post-briefing is due mainly to the addition of a third perceived importance
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question in the MOQ, the one relating to the perceived importance of the reward.
A series of four t-tests, was used to test whether the experimental manipulation
was effective. Significant differences between groups were observed for perceived
importance at each stage of testing beyond the pre-briefing stage, after round one,
t(51) - 4.25, p < .04; after round two, t(51) - 5.29, p < .03; and after round three,
t(51) == 8.68, p < .005. Because the HI group consistently perceived the
competition to be more important, the results indicated the reward manipulation
was successfiil.
221
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Figure 4.2. Error bar chart comparison of perceived importance for the LI and HI
groups across the five occasions of testing.

Because the manipulation of perceived importance was successful, possible Astate differences between the LI and HI groups were investigated. In line with
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the Martens et al. (1990) model the A-state score was the combined total of the
cognitive and somatic sub-scales. Figure 4.3 shows that apart from the prebriefing stage A-state, was as expected, higher for the HI group than the LI group.
A series of four Analyses of Covariance ANCOVAs was conducted, with two
levels of the independent variable (LI, HI), one dependent variable (global
A-state), and two covariates (the M-C SDS and the SCAT) to partial out any preexisting differences in A-trait and social desirability. The HI group experienced
significantly higher levels of A-state. High Importance (HI) participants
consistently reported higher A-state scores than the LI group: after the briefing
F(l, 48) = 4.3, p < .04, (f = .41); after round one, F(l, 48) = 3.9, p < .05, (f = .38);
and after round three, F(l, 48) - 5.1, p < .03, (f = .44). Thus, the initial test of the
relationship between perceived importance and A-state generally supported the
Martens et al. (1990) model, that is, significant group differences occurred directly
after the introduction of the experimental manipulation and toward the end of the
competition, but not in the middle stages.

15

40'

T

.38'

§
00

.36

32

o
U

\

T

34

I
Tims
Fteteding

30t

PDSt43iefirg

28

AterRoundl

26

After RDurd2

(U
OO

24 ;
N-

After Rairi3
26

26

26

26

26

26

26

26

26

26

H(gifsl-Des)

U(3 8ifballs)

Inpcrtance Caiditicn

Figure 4.3. Error bar chart comparison of A-state for the LI and HI groups across
the five occasions of testing.
Table 4.3 displays perceived importance and A-state means for the LI and HI
conditions across the five administrations of the MOQ and CSAl-2. As with
Experiment 1, to be consistent with the Martens et al. (1990) model, A-state is
represented as a global score by combining the cognitive and the somatic A-state
sub-scale scores. The mean CSAI-2 scores reported here are consistent with those
reported in the first experiment and with pubHshed norms for golfers (Martens et
al. 1990).
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Table 4.3
Mean Perceived Importance and A-State Scores for Low and High Importance
Conditions Across Five Occasions of Testing
Stage of competition
Condition
Perceived Importance
LI

M
SD

9.15
3.24

13.80
4.77

13.65
2.37

14.19
2.75

14.42
2.92

10.03
1.98

16.03
3.84

16.19
4.02

17.00
4.39

18.15
4.23

HI

M
SD

A-State
LI
M
SD

32.26
9.62

30.00
9.72

30.53
9.31

31.03
10.02

29.80
9.03

M
SD

32.04
8.06

34.65
8.31

34.84
9.81

34.65
10.31

54.73
9.89

HI

^Pre-briefing
Post-briefing
'After Round 1
"After Round 2
'After Round 3
Additional Testing Beyond The Model
In Experiment 1, cognitive A-state was associated with perceived uncertainty
but somatic A-state was not. To test whether this finding also held tme for
perceived importance, cognitive and somatic A-state were again analysed
separately. Two Multivariate Analysis of Covariance (MANCOVA) were
conducted witii two levels of one independent variable (HI, LI), and four levels of
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the dependent variables (either cognitive A-state or somatic A-state). The SCAT
scores were again used as a covariate. A main effect resulted for somatic A-state
F(l, 48) = 2.62, p < .05 (f = .31), but not for cognitive A-state. Subsequent
univariate analyses indicated significant differences after round one, F(l, 48) =
4.6, p < .03, (f = .41); round two, F(l, 48) = 4.3, p < .04, (f = .40); and round
three, F(l, 48) = 4.9, p < .03, (f = .43). Based on these results it appears that
perceived importance has a more sustained effect on somatic A-state than
cognitive A-state. See Table 4.4 for a summary of the descriptive statistics.
Table 4.4
Mean Cognitive and Somatic A-State Scores for Low and High Importance
Conditions Across Five Occasions of Testing
Stage of competition
Condition

1^

2'

4^^

5^

Cognitive A-state
LI

M
SD

18.0
6.0

16.2
5.7

17.0
6.1

17.9
6.5

16.9
5.8

M

17.7
5.1

19.1
5.5

18.8
5.5

19.0
5.5

19.2
5.5

HI
SD

Somatic A-state
LI

M
SD

14.3
4.3

13.8
5.2

13.5
4.5

13.1
4.7

12.9
4.4

M
SD

14.4
4.1

15.5
4.8

16.0
5.5

15.6
5.8

15.5
5.5

HI

^Pre-briefing
Post-briefing
"^After Round 1
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''After Round 2
'After Round 3
These findings are in accordance with the Lox (1992) study which found that
perceived importance was more closely associated with somatic than cognitive
anxiety. This is interesting, because variables that rely on perceptions would
normally be expected to be more closely associated with cognitive A-state.
In the present experiment, somatic A-state dimished once competition
commenced for the LI condition (see Table 4.4). In comparison, somatic A-state
for the HI condition rose once the experimental manipulation was introduced,
thereafter it was maintained at approximately the same level. It seems that the
introduction of a reward has an influence on both cognitive and somatic A-state.
Altemative Test of the Model
In testing the effect of perceived uncertainty of outcome in the first
experiment, the methodological limitations of a between groups design became
apparent. More specifically, efforts to produce different perceived uncertainty
groups were only successfiil after a series of grouping revisions. These revisions,
although successful in producing distinct perceived uncertainty groups, resulted in
a more complicated test of the Martens et al. (1990) model than originally
intended. An altemative multiple regression test of the model proved more direct,
and also demonstrated the superiority of "perceived confidence of outcome" over
"perceived uncertainty of outcome" in predicting A-state. In deference to the
apparent suitability of a multiple regression analysis in testing the Martens (1990)
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model, and to align this second experiment with the first, an equivalent altemative
test of the model is presented.
MOQ scores, which reflect the level of perceived importance of outcome, and
SCAT scores, which reflect each participant's A-trait, were used as predictors of
A-state. The criterion variable was A-state at each stage of the competition, as
measured by the CSAI-2. As can be seen in Table 4.5, the results confirmed that
pre-competition A-trait was a sigiuficant predictor of A-state throughout the
competition. Perceived importance of outcome was a significant predictor at three
of the four stages of testing beyond the baseline period, see Table 4.5.
The results indicate that the combined effects of A-trait and perceived
importance of outcome produced a strong effect in predicting competitive A-state.
When perceived importance and A-ttait are combined, the explained variance
ranges from 20% at the start of the competition to a substantial 31% by the end of
the third round of competition. The saliency of the reward for winning on
perceived importance that was introduced in the briefing stage is clearly evident at
the post-briefmg stage. The amount of variance explained by perceived
importance rose from 2% to 15%) after the reward was introduced, thereafter it
dropped slightly before increasing toward the end of the competition. This makes
sense, because participants probably focussed more on the reward immediately
after it was inttoduced and near the end, where they may have felt the reward was
nearly attainable.
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Table 4.5
Multiple Regression Analysis: A-tiait and Perceived Importance as Predictors nf
Global A-State

Condition

R^

Beta

SigT

SigF

Dependent Variable: A-State (cognitive & somatic combined)
1) Pre-briefing
A-trait
Perceived importance
Total
2) Post-briefmg
A-trait
Perceived importance
Total
3) After Round 1
A-trait
Perceived importance
Total
4) After Round 2
A-trait
Perceived importance
Total
5) After Round 3
A-trait
Perceived importance
Total

19
02
.21
21

.44
.14

07
15
.22
22

.27
.32

20
04
24
.24

.44
.24

21
07
.28
28

.40
.27

20
11
.31
31

.39
.33

.001

ns
.004

.04
.02
.002
.001

ns
.001
.002

.03
.0003
.002
.009

.0001

As with previous testing beyond the model, a series of multiple regression
analyses was calculated for the effect of perceived importance and A-trait on
cognitive and somatic anxiety separately. Both A-ttait and perceived importance
were significant predictors of cognitive A-state at all stages beyond the prebriefing (see Table 4.6). The pattern for perceived importance in affecting
cognitive A-state was similar to tiie partem for global A-state with a large increase
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in explained variance after the introduction of the reward. Thereafter, once again
there is a slight drop, before a gradual increase in explained variance as the
competition progresses.
Table 4.6
Cognitive A-State

Condition

Beta

SigT

.15
.02
.17

.39
.14

.004
ns

.07
.17
.24

.26
.41

.12
.13
.25

.35
.37

.14
.13
.27

.38
.37

.17
.17
.34

.41
.42

R^

SigF

Dependent Variable: Cognitive A-State
1) Pre-briefing
A-trait
Perceived importance
Total
2) Post-briefmg
A-ttait
Perceived importance
Total
3) After Round 1
A-trait
Perceived importance
Total
4) After Round 2
A-trait
Perceived importance
Total
5) After Round 3
A-ttait
Perceived importance
Total

.004
.05
.002
.002
.01
.007
.001
.005
.006
.0003
.002
.002
.0001

Perceived importance did not predict somatic A-state until after the third
round of competition. A-trait, was a significant predictor of somatic A-state at all
stages oftiiecompetition (see Table 4.7). Here, the contribution of perceived
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importance to the total explained variance is only significant at the fmal stage of
testing when the competition was nearing completion.
Table 4.7
Multiple Regression Analvsis: A-trait and Perceived Importance as Predictors nf
Somatic A-State

Condition

R^

Beta

SigT

.17
.001
.17

.41
.01

.003
ns

.11
.06
.17

.34
.24

.18
.06
.24

.42
.24

.19
.05
.24

.43
.24

.16
.08
.24

.40
.28

SigF

Dependent Variable: Somatic A-State
1) Pre-briefing
A-trait
Perceived importance
Total
2) Post-briefmg
A-trait
Perceived importance
Total
3) After Round 1
A-trait
Perceived importance
Total
4) After Round 2
A-trait
Perceived importance
Total
5) After Round 3
A-trait
Perceived importance
Total

.004

.01
ns
.002

.002
ns
.001
.001
ns
.0003

.003
.04
.0001

Thus, perceived importance was strongly related to cognitive but only weakly
witii somatic A-state. A-trait was a consistent predictor of both cognitive and
somatic A-state.
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Discussion
The reward of golf balls (LI) versus golf shoes (HI) proved to be a successful
manipulation of the independent variable, perceived importance. That is, the HI
group consistently perceived the competition as being more important than the LI
group, once the reward was introduced.
The use of an extrinsic reward was preferred because club golfers frequently
play in competitions where success is rewarded extrinsically. In reviewing the
success of these extrinsic rewards in affecting perceived importance, and thus Astate in this experiment, it is worth considering the possible effect of larger
exttinsic rewards that are often available, particularly at the elite level of
competition. It should be remembered that success in 'real' competition generally
offers other forms of inducement that may affect perceived importance (e.g., peer
acknowledgment, praise, and status). Further studies should investigate the effect
of different levels of reward in increasing perceived importance and A-state in
'real' competition.
The inter-group difference in perceived importance translated into a
significant difference in A-state as the Martens et al. (1990) model suggests. This
result supported the experimental hypothesis that there would be differences in Astate reactions between the HI and LI groups. Similarly, an altemative series of
analyses using multiple regression found that perceived importance and A-trait
were both sttong predictors of A-state throughout the competition. A-trait was the
sttonger predictor accounting for the majority of the variance on four of the five
occasions of testing. The 31% of explained variance by the fifth occasion of
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testing is substantial, particularly given that only perceived importance and A-ttait
were used as predictor variables. Presumably the inclusion of other predictor
variables may result in the explanation of a larger amount of variance. A logical
place to commence would be the addition of perceived uncertainty, the third
hypothesised cause of A-state, according to the Martens et al. model.
The Martens et al. (1990) model does not divide A-state into cognitive and
somatic. Perhaps due to the untested nature of their theory. Martens et al. may
have felt it premature to speculate on possible differences for cognitive and
somatic elements of A-state. The present study found that the HI group reported
significantly higher A-state for both cognitive and somatic anxiety than their LI
counterparts. Given the experimental hypothesis that related primarily to
perceptions of importance, the finding of cognitive A-state being higher for the HI
group was expected. The tendency for somatic A-state to remain elevated, again
fits with the experimental hypothesis, but runs counter to previous research that
suggests it usually diffiises once competition commences. This finding suggests
that high levels of perceived importance tend to neutralise the usual temporal
pattern of somatic activation followed by reduction.
The study by Lox (1992), is the only direct test of the Martens et al. (1990)
model published at this time. That study, measured PU and PI then correlated
these scores to measures of somatic A-state and cognitive A-state, finding PI to
be more closely related to somatic than cognitive A-state. Lox used a different
measure of PI to tiiat used here. He tested components of the Martens et al. model
prior to a competitive match, and did not manipulate PI. The present study
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manipulated PI and measured it on five occasions, but created an artificial
competitive situation. Lox found that PI was more closely related to somatic Astate than to cognitive A-state, whereas the present study found that PI was
strongly associated with both cognitive and somatic A-state. The manipulation of
PI and repeated testing of both PI and A-state in the present study provide the
basis for confidence in the current findings. Further testing of the model in a
range of different sports is needed to determine what variables mediate the
relationship between PI and state anxiety components.
Martens et al. (1990) predict that A-trait is an independent predictor of
perceived threat and global A-state. This proposition was supported by the
multiple regression analysis and is consistent with previous research that has
demonstrated a relationship between trait anxiety and cognitive and somatic
A-state (e.g., Gould, Petiichoff, & Weinberg, 1984; Man, Stuchlikova, &
Kindlmann, 1995; Martens, etal. 1990; Sanderson, 1989).
An examination of Table 4.6 indicates that the variance in cognitive A-state
accounted for by A-trait and PI varied across occasions of testing. At pre-briefing,
A-trait accounted for most of the explained variance, whereas at post-briefing, PI
has the much larger R value. After the first round of shots, R values reverse
again, returning to levels similar to pre-briefing. From there, the contribution of
A-trait remains stable, whereas PI increases its conttibution, leading to a greater
amount of the total variance being explained. These pattems seem to be consistent
with the context. At pre-briefing, when no reward/prize had been offered.
Immediately after being told about the prize, the participants' perceptions of
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importance were highly salient and sttongly influenced A-state. As the chipping
match progressed, it seems that awareness of the prize brought the importance of
winning into greater consideration. An important implication of this partem is that
models that assume variables play consistent roles throughout the course of long
duration sporting contests fail to account for possible changes to perceptions and
situations as a result of ongoing competitive processes. Future models need to take
account of these fluctuations. An excellent context to examine this aspect further
would be toumaments that involve several matches in one day, as often happens in
sports like badminton, squash, or table termis.
See Chapter 6 for a more detailed discussion that synthesises the findings of
Experiments 1, 2, and 3.
Conclusions
This experiment tested the Martens et al. (1990) model of competitive anxiety
by manipulating perceived importance of outcome, a hypothesised cause of
A-state. Analyses revealed significant differences for A-state between the LI and
HI groups at all stages of the competition. Thus, the inclusion in the Martens et al.
model of perceived importance as a cause of competitive anxiety appears to be
justified. A further analysis confirmed these findings, and in addition found that
A-trait was a strong predictor of competitive A-state, and should also be retained
in the model.
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CHAPTER 5
EXPERIMENT THREE: TEST OF THE INTERACTION BETWEEN
PERCEIVED UNCERTAINTY AND PERCEIVED IMPORTANCE
Purpose
Experiment three tested the influence of the interaction of perceived
uncertainty and perceived importance on A-state hypothesised in the Martens et
al. (1990) model of competitive anxiety. Perceived uncertainty and perceived
importance were tested using both factorial and multiple regression analyses. The
relative contribution of A-trait, a third hypothesised cause of A-state, was also
examined.
Hypotheses
Based on the Martens et al. (1990) model, perceived uncertainty of outcome
and perceived importance influence A-state in a multiplicative (e.g., interactive)
manner.
Formal Statement of the Experimental Hypotheses:
Hi. As measured by the Competitive State Anxiety Inventory - 2 (CSAI-2),
participants' A-state will be significantly greater in high uncertainty situations
compared to low uncertainty situations.
Hi. As measured by the CSAI-2, participants' A-state will be significantly
higher in the high importance (HI) situation compared to the low importance (HI)
situation.
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Hi As measured by the Competitive State Anxiety Inventory - 2 (CSAI-2),
there will be a significant interaction between perceived uncertainty (PU) and
perceived importance (PI).
Method
Participants
A sample of 100 participants consisting of 86 males (M = 33.4 years), and 14
females (M = 44.9 years) took part in this experiment. All participants were
recmited from the original participant pool (N = 172), described in the Method
section of Experiment 1. A wide range of golfing handicaps was represented (M =
15.3, SD = 7.16).
Measures
Golfers provided their official club handicap and self-rated handicap for all
major golf sub-components (e.g., driving, putting, chipping), by filling out a Golf
Ability Rating Form (GARF). As with previous experiments, a rating of each
golfer's chipping ability was of particular importance because chipping was the
performance task in this study. Self-rated chipping ability was later used to match
players into one of four experimental conditions, see the Formation of
experimental groups section of this Chapter. Participants reported a wide range of
chipping abilities (M = 15.1, SD = 6.82). Golf handicap and self-rated chipping
ability were sttongly related (r = .80, p < .0001). Self-rated chipping ability was a
significant predictor of follow up performance on the experimental task (r = .68, p
< .0001). As with the first two experiments, participants also filled out the SCAT

129

(Martens et al., 1983), the M-C SDS (Crowne & Marlowe, 1960), and a
demographic questionnaire prior to competing in the experimental phase.
Golf Chipping Task
The golf chipping task was identical to that outlined previously for
Experiment 2.
Formation of Experimental Groups
As in Experiments 1 and 2, each pair was matched and assigned to an
experimental group according to chipping ability, availability, and sex. In this
experiment each participant was assigned to one of four experimental conditions.
For this third experiment, the 52 participants of Experiment 2, formed the two HU
groups. As noted previously, these participants were all matched with a similar
ability opponent, vdth either LI or HI. Forty eight new participants formed the LU
groups with either LI or HI. Thus a two by two factorial design was used. From a
methodological perspective this is justified because the experimental design and
testing procedures were identical for Experiments 2 and 3. To ensure equivalence
of testing. Experiments 1 and 2 were both conducted in the March - July period of
the same year. Apart from this reason, I was seeking to maximise the use of
participants because considerable resources were needed to recmit and test
participants. Moreover, the reality of financial and time constraints would have
precluded the recmitment and testing of additional participants. This decision to
opt for the most efficient use of human resources was made after due
consideration, that is before testing commenced in any of the three studies.
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The criteria for group selection was derived from the uncertainty and
importance manipulations used in the previous two experiments. As with
Experiments 1 and 2, a four shot difference in chipping ability was used as the
cutting point for assigning participants into either a high or low uncertainty
condition. Thus, the new groups in this study consisted of players with chipping
handicaps differing by more than 4 shots. The previously successfiil 'reward for
winning' manipulation of perceived importance was again used; that is, 3 golf
balls constituted the LI condition and a pair of golf shoes constituted the HI
condition. The mean chipping ability differences (absolute values) between pairs
in the four groups are presented in Table 5.1.

Table 5.1
Descriptive Results: Mean Differences in Chipping For Matched Players in Each
Group rN= 100)

High uncertainty-low importance
High uncertainty-high importance
Low uncertainty-low importance
Low uncertainty-high importance

n

M

SD

Min

Max

26
26
24
24

2.15
1.23
7.42
5.58

1.20
1.14
2.22
2.75

0.00
0.00
5.00
6.00

4.00
3.00
11.00
8.00

After being assigned to groups, participants were contacted by telephone to
arrange a mutually acceptable time for their participation. As with Experiment 1
participants were matched with someone from a different club to avoid biased
assessments of ability based on prior knowledge.
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Pre-testing Organisation
Approximately one week before their scheduled match, participants were
mailed a reminder letter, and an internal map of the experimental venue. As an
additional reminder, I phoned tiie participants the night before testing. Testing
took place over four two week blocks commencing in March 1994, and it
concluded in July 1994. As with Experiments 1 and 2, seven one and a half hour
time slots were available to players on any given day of testing. A number of
uncontrollable factors such as illness, inclement weather, injury, work
commitments, and players forgetting their appointment time resulted in the
postponement of a number of matches.
Procedures
See the procedures section of Experiment 1 for a description of the
participant recmitment protocol. Table 5.2 contains the mean, standard deviation,
and range for the SCAT, and the M-C SDS for participants in this experiment. The
SCAT scores are very similar to those obtained in the first two experiments. The
M-C SDS scores are similar to those reported in Experiment 2.
Table 5.2

Scale

M

SD

Min

Max

SCAT
M-C SDS

17.4
16.7

4.6
5.5

10
0

30
29

FollovARg the return of questionnaires, participants were mailed a letter
containing further information and instmctions. As with previously described
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experiments, participants completed a preferred time of participation checklist and
retumed this in a pre-addressed, stamped envelope.
Event Procedure and Description
The procedures and description was identical to that outiined previously for
Experiment 2.
Results
Pre-experimental Findings
To ensure the four experimental groups were equivalent prior to formal
testing, each of the key pre-experimental measures was subjected to a one-way
Analysis of Variance (ANOVA). No significant differences were found between
groups for age and chipping ability.
As with previous experiments, the M-C SDS and the SCAT were measured
for possible later use as covariates. Again, A-trait was significantly related to Astate at all stages of testing: pre-briefing, r = .38, p < .0001; post-briefing, r = .34,
p < .001; after round 1, r = .33, p < .001; after round 2, r = .37, p < .001; and after
round 3, r = .38, p < .001. Based on this relationship, the SCAT was used to
partial out the effects of A-trait on the dependent variable A-state in later analyses.
As with Experiment 1, but unlike Experiment 2, the M-C SDS was not
significantly linked with A-state, and thus, was not used as a covariate in
subsequent testing.
Testing the Martens et al. (1990) Model
As with the previous experiments, I analysed data at each of the five
administrations of the MOQ and CSAI-2. The first administration of the

questionnaires, labelled pre-briefing, provided base-line scores. Participants
completed the questionnaires for a second time, labelled post-briefing after an
explanation of the competition task and hitting their 16 practice shots. The third,
fourth, and fifth questionnaire administrations provided participant responses
between consecutive rounds of eight shots.
Manipulation Check
The Martens et al. (1990) model predicts that any differences in A-state are
dependent on the combined effects of perceived uncertainty and perceived
importance. Before proceeding to formally test the Martens et al. (1990) model, a
similar manipulation check of perceived uncertainty and perceived importance to
that used in previous experiments was conducted. That is, a between groups
comparison was carried out to assess whether the HU and HI groups did in fact
report significantly higher levels of PU and PI than their counterpart LU/LI
groups.
The manipulation of uncertainty involved a comparison between the high
uncertainty participants (HU) (n = 52), and the low uncertainty (LU) participants
(n = 48). Figure 5.1 provides an error bar chart of the changes in perceived
uncertainty for the LU (LU-LI and LU-HI combined), and HU (HU-LI and HU-HI
combined) conditions. The perceived uncertainty score is the combined total of
the three perceived imcertainty items as measured by the Match Orientation
Questionnaire (MOQ). As Figure 5.1 and Table 5.3 demonsttate, once the briefing
was completed participants in the low uncertainty condition reported substantially
lower levels of perceived uncertainty than those in the high uncertain condition.
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As the match progressed the perceived uncertainty level of the low uncertainty
condition continued in a downward direction, because the likely match outcome
was often apparent at an eariy stage of the competition. In contrast, the perceived
uncertainty level of the high uncertainty condition stayed relatively high, thus
reflecting the closeness of many of these matches.

Afto-Round 1
After Round 2
After Round 3
j=

48

48 48 48 48

Low Uncertainty

52 52 52 52 52
H i ^ Uncertainty

Uncertainty (jandition

Figure 5.1. Error bar chart comparison of perceived uncertainty for the low LU
and the HU conditions across the five occasions of testing.
The manipulation of importance involved a comparison between the high
importance participants (HI) (n = 50), and the low importance participants (LI) (n
= 50). Figure 5.2 provides an error bar chart of the changes in perceived
importance for the LI (LU-LI and HU-LI combined), and HI (LU-HI and HU-HI
combined) conditions. The perceived importance score is the combined total of
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three perceived uncertainty items. An exception was the first administration of the
MOQ, where only two importance items were included. At this stage, participants
had not been informed of the reward for winning. As Figure 5.2 and Table 5.3
demonstrate, once participants were exposed to the experimental manipulation
(reward for winning) substantial inter-group differences in perceived importance
were reported.

THTB

Pte-hriefing
Post-briefing
After Ramdl
After Rand 2
AftffRoundS
N=

50

50

50

50 50

IJ3W IiTportance

50

50 5) 50 St)
H^Inpcrtance

hrportance Condition

Figure 5.2. Error bar chart comparison of perceived uncertainty for the LI and the
HI conditions across the five occasions of testing.
Two Multivariate Analysis of Variance (MANOVAs) were calculated as a
manipulation check of whether the uncertainty and importance manipulations were
successfiil in producing significant differences in perceived uncertainty and
perceived importance. Each MANOVA included two independent variables,
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uncertainty condition with two levels (HU & LU) and importance condition with
two levels (HI, LI), and two dependent variables, either perceived imcertainty or
perceived importance measured five times. A significant main effect was found
for perceived uncertainty, F(l, 95) = 2.32, p < .02, (f = .21). Follow up univeriate
tests showed significant differences for MOQ uncertainty scores after round one,
E(l, 95) = 11.7, p < .001, (f = .48); round two, F(l, 95) = 4.0, p < .05, (f = .28);
and round three, F(l, 95) = 13.1, p < .0001, (f = .51). Thus, the manipulation of
uncertainty produced differences in perceived uncertainty, but only once the
competition had commenced. It seems that despite being deliberately told of their
opponent's ability before the competition started, participants were open minded
about their comparative ability and chances of success until they received
objective performance information (i.e., after the competition commenced). This
is logical, because simply being told you are better or worse than an opponent
does not always translate into winning or losing as might be expected. Simply put,
the axiom 'seeing is believing' sums up the general tendency for participants in
this study to wait until the result was beyond reasonable doubt before predicting a
likely win or loss.
A significant main effects was found for perceived importance F(l, 95) =
3.06, p < .002, (f = .25). Follow up univiariate analyses indicated there were
significant differences for perceived importanc after the post-briefmg, F(l, 95) =
7.8, p < .006 (f = .39); round one, F(l, 95) = 9.9, p < .002, (f = .44); round two,
F(l, 95) - 12.9, p < .001, (f = .51); and round tiiree, F(l, 95) = 17.1, p < .0001,
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(f = .58). Thus, the manipulation of importance produced clear differences in
perceived importance once participants were exposed to the reward for winning.

Table 5.3
Five Occasions of Testing
Stage of competition

r

Condition

-->b

2

oC

J

4'

5^

Perceived Uncertainty
LU

M
SD

12.75
1.77

11.77
1.91

11.14
2.51

10.58
2.98

9.56
3.24

M
SD

12.34
1.79

12.03
1.89

12.68
2.02

11.67
2.43

11.67
2.65

HU

Perceived Importance
LI

M
SD

9.15
3.24

13.80
4.77

13.65
2.37

14.19
2.75

14.42
2.92

M
SD

10.03
1.98

16.03
3.84

16.19
4.02

17.00
4.39

18.15
4.23

HI

^Pre-briefing
Post-briefmg
'After Round 1
"After Round 2
^After Round 3
The two previous experiments tested specific aspects of the Martens et al.
(1990) model. The first experiment focused on uncertainty of outcome, and the
second experiment on importance of outcome. Manipulation of these two factors
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individually led to a significant difference in global A-state across experimental
groups for importance but not uncertainty. The notion of perceived uncertainty
was particularly problematic in the first experiment due to an inherent difference
between likely winners (positive low uncertain) and likely losers (negative low
uncertain). Despite these findings it was important to test the Martens et al. (1990)
model in accordance with how it was originally presented. Particular attention was
placed on the need to test uncertainty and importance as interactive (see p. 218 of
Martens et al). According to Martens et al. threat, and hence A-state, is a function
of perceived uncertainty of outcome x perceived importance of outcome, or,
symbolically expressed, T = / ( U x I). A-trait is hypothesised to also contribute to
threat and A-state, but independently of uncertainty and importance.
To test the hypothesised interaction between perceived uncertainty and
perceived importance in producing an A-state reaction, a MANCOVA was
calculated. The MANCOVA included two independent variables, uncertainty
condition with two levels (HU & LU) and importance condition with two levels
(HI, LI), and one dependent variable A-state on four occasions. As witii previous
experiments the SCAT was used as a covariate to partial out any pre-existing
differences in ttait anxiety. As with Experiments 1 and 2, A-state is represented as
a global score by combining the cognitive and the somatic A-state sub-scale
scores. As Figure 5.3 shows apart from the base line pre-briefing measure, the HI
group reported a greater elevation in A-state throughout the competition than the
LI group.
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No sigiuficant main effects were found for the perceived uncertainty groups
at any stage of the competition. This is hardly surprising, given the earlier finding
in Experiment 1 that low uncertainty leads to high levels of A-state mainly for
likely losers, those labelled as negative low uncertain (NLU). Again it seems that
combining NLU and PLU participants into one group negatives differences
between these participants and the HU group. A clear trend is evident for the
importance condition, with A-state clearly differing between the two conditions
after the introduction of the extrinsic reward for wiiming. A significant main effect
was found for perceived importance F(l, 95) = 2.42, p < .05 (f = .22). Follow up
univariate analyses revealed significant differences after the post-briefing, F(l, 95)
= 7.7, p < .007, (f = .39); round one, F(l, 95) = 5.9, p < .01, (f = .34); round two,
F(l, 95) = 4.1, p < .04, (f = .28); and round three, F(l, 95) = 6.9, p < .03, (f = .37),
(see Figure 5.3) .

^ A within subjects analysis produced similar findings.
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After Roindl
After Roind2
After Roind3
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50
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50

50

50

50

Hgh Importance

Importance Cbndition

Figure 5.3. Error bar chart comparison of global A-state for the LI and the HI
conditions across the five occasions of testing.
Hypothesis one, that there will be significant differences between low
uncertainty (LU) and high uncertainty (HU) situations was not supported.
Hypothesis two, that there will be significant differences between low importance
(LI) and a high importance (HI) situations was supported. That is, support was
found for differences in A-state as a result of perceived importance but not
perceived uncertainty. This is consistent with the findings of the two previous
experiments. In addition no significant interaction was found between perceived
uncertainty and perceived importance, and thus the third hypothesis was not
supported.
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Additional Testing Beyond The Model
To be consistent with the previous two experiments global A-state was
re-analysed separately for specific differences in cognitive and somatic A-state.
Two Muhivariate Analysis of Covariance were conducted with two independent
variables, perceived uncertainty with two levels (LU, HU), and perceived
importance with two levels (LI, HI), and two dependent variables (either cognitive
A-state, somatic A-state) at four questionnaire administrations. The SCAT was
again used as a covariate to partial out any pre-existing differences in trait anxiety.
See Tables 5.4 and 5.5 for a summary of the descriptive statistics and Table 5.6
for a summary of the MANCOVA analysis.
Table 5.4
Mean Cognitive and Somatic A-State Scores for the LU and HU Conditions
Across Five Occasions of Testing
Stage of competition
Condition

1^

3C

2"

4'

5^

Cognitive A-state
LU

M
SD

17.1
4.4

17.5
4.9

17.8
5.5

18.2
5.7

18.4
5.4

M
SD

17.8
5.5

17.7
5.7

17.9
5.8

18.5
6.0

18.1
5.7

HU

Somatic A-state

LU
M
SD

12.4
3.6

12.5
3.5

13.2
3.9

13.2
3.9

12.9
4.2

M
SD

14.3
4.2

14.7
5.0

14.8
4.5

14.3
5.3

14.2
5.1

HU
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Pre-briefing
Post-briefmg
'After Round 1
''After Round 2
'After Round 3
As Table 5.4 shows there was no dramatic differences between the LU and
HU conditions for cognitive A-state across the five occasions of testing. In
comparison there was a difference between the two conditions for somatic
difference with the LU condition less somatically anxious. This difference was
evident from the beginning, where a two point difference was evident, there after
the A-state levels of both conditions continued at much the same level.
Table 5.5
Mean Cognitive and Somatic A-State Scores for LI and HI Conditions Across
Five Occasions of Testing
Stage of competition
Condition

1^

f

3'

4"

5'

Cognitive A-state
LI

M
SD

17.2
5.2

15.9
5.3

16.6
5.6

17.2
5.9

16.6
5.3

M
SD

17.8
4.7

19.2
4.8

19.2
5.4

19.5
5.6

19.8
5.4

HI

(Somatic

A-state

LI

M
SD

13.4
4.5

12.9
4.6

13.0
4.4

12.8
4.5

12.7
4.5

M

13.4
3.5

14.4
4.2

15.0
4.7

14.8
4.8

14.4
4.8

HI
SD

14:

Table 5.5 shows the increase in both somatic and cognitive A-state after the
introduction of the reward for wiiming at the second stage of testing.
Table 5.6
Multivariate Analysis of Covariance for Cognitive and Somatic A-State Across
the Four Occasions of Testing

Occasion

Perceived Uncertainty
E
p
f

Perceived Importance
F
p

Main Effect
ns

Post-briefmg
After Round 1
After Round 2
After Round 3

.01
.01
.01
.20

3.18

Cognitive A-state
8.8
ns
ns
4.7
3.0
ns
ns
7.6

.004

.25

.04
.03
ns
.007

.42
.31
.39

Main Effect
ns

ns

Post-briefmg
After Round 1
After Round 2
After Round 3

5.7
2.4
1.2
1.7

Somatic A-state
.02
.33
ns
ns
ns

2.2
3.6
3.0
2.4

ns
ns
ns
ns

As Table 5.6 shows there were significant differences between the LI and HI
conditions for cognitive A-state on three of the four occasions beyond the
pre-briefing. There were no differences between the LU and HU condition for
cognitive A-state, probably because as explained earlier, the likely losers in the
LU condition tend to be quite anxious. For somatic A-state there were no
significant differences except at the post-briefmg stage, where the HU group were
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significantly more anxious than the LU group. This may have been in anticipation
of a close match. As with global A-state there was no significant interaction
between perceived uncertainty and perceived importance for either cognitive
A-state or somatic A-state.
Altemative Test of the Model
Conclusions drawn from the first two experiments led to a preference for
testing the Martens et al. (1990) model with a multiple regression analysis rather
than a between groups analysis. The advantages of a multiple regression analysis
include not having to dichotomise a continuous variable and not having to place
participants into groups formed on a predicted link between ability rating, and
likely performance level in a competitive setting. The other clear advantage of a
regression analysis is the possibility of including A-trait as a predictor variable,
and hence to test the Martens et al. model in accordance with how it is proposed.
In addition, multiple regression is usefiil in testing the independent variables,
uncertainty and importance as a multiplicative function. This was achieved by
creating a combined score that multiplied the sub-total score for the three MOQ
perceived uncertainty questions by the sub-total score for the three MOQ
perceived importance questions. Table 5.7 presents the results of this analysis with
the multiplicative score and A-trait being the predictor variables and A-state as the
criterion variable. Consistent with the results of the previous experiments, A-trait
as measured by SCAT was a significant predictor variable on all five occasions of
testing. The multiplicative function was a significant predictor at the post-briefmg,
after round 1, and after round 3. As Table 5.7 demonstrates these two predictors
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account for a substantial amount of variance, ranging from 16%) prior to the
competition, rising to 24%) early in the competition before dropping back slightly
to 21% at the three quarter point of the competition (i.e., the final testing point).

Table 5.7
Multiple Regression Analysis: A-Trait and the Multiplicative Function as
Predictors of A-State

Condition

R^

Beta

SigT

SigF

Dependent Variable: Global A-state( (:ognitive & somatic combined)
1) Pre-briefmg
A-trait
Multiplicative function
Total
2) Post-briefing
A-trait
Multiplicative function
Total
3) After Round 1
A-trait
Multiplicative function
Total
4) After Round 2
A-trait
Multiplicative flmction
Total
5) After Round 3
A-ttait
Multiplicative function
Total

.16

.40
.10

.00001
ns
00001

.16
.06
.14
.20

.25
.36

.07
.17
.24

.27
.34

.16

.40
.16

.007
.0002
.00001
.034
.0004
.00001
.00001
ns
.00001

.16
.17
.04
.21

.36
.20

.0001
.03
.00001

Although the multiplicative fimction proved to be a significant predictor of
A-state it is not clear if either perceived uncertainty or perceived importance
accounts for the majority of the variance. Based on the previously presented
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MANCOVA, it appears that in this experiment perceived importance was more
closely linked to A-state than perceived uncertainty. In addition, because
uncertainty and importance were independent factors they should be entered into a
regression analysis as separate predictors rather than as a multiplicative function.
Table 5.8 presents the results of this analysis with perceived uncertainty,
perceived importance and A-trait being the predictor variables and A-state as the
criterion variable. A-trait and perceived importance were strong predictors of Astate, but perceived uncertainty was a significant predictor after round 2 only. This
regression equation accounts for a considerable amount of the variance, ranging
from 16%) to 35%. Based on these results, A-state is better predicted by entering
perceived uncertainty and perceived importance as separate predictors, rather than
in the multiplicative manner that Martens et al. (1990) suggest.
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Table 5.8
i . y , t x i i v j X V.^n.^>..-1 V t ^ U

Importance as Predictors of A-State

Condition

R^

Beta

SigT

SigF

Dependent Variable: A-state (cognitive & somatic combined)
1) Pre-briefing
A-trait
Perceived uncertainty
Perceived importance
Total
2) Post-briefmg
A-trait
Perceived uncertainty
Perceived importance
Total
3) After Round 1
A-trait
Perceived uncertainty
Perceived importance
Total
4) After Round 2
A-trait
Perceived uncertainty
Perceived importance
Total
5) After Round 3
A-trait
Perceived uncertainty
Perceived importance
Total

.16
-

.40
.06
.15

.00001
ns
ns

.16
.06
-

.16
.22
.07
-

.17
.24

.00001
.25
.16
.33

.00001
.26
.12
.41

.30
-.24
.37

.09

.31
-.16
.39

.23
.32

.005
ns
.004
.00001

.09
.06
.20
.35

-

.008
ns
.0006

.0007
.005
.00001
.00001
.0005
ns
.00001
.00001

The results of this experiment suggest that, while the Martens et al. (1990)
model may have merit, more research is needed to refine the model. The following
multiple regression analysis presented here is one such attempt thatfiirtherprobes
an earlier finding. Exchanging perceived uncertainty for perceived confidence
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better predicted A-state in the first study. Here, PU is replaced by perceived
confidence by scoring PU items from 1 (certain loss) to 9 (certain win). In this
analysis A-state was again the criterion variable, with A-trait, perceived
importance, and perceived confidence serving as the predictor variables. This form
of analysis proved to be the most successful yet in predicting A-state, with
perceived confidence being a significant contributor to the overall explained
variance at all five stages of testing (see Table 5.9).
As Table 5.9 demonstrates, these three predictors accounted for 28.8 % of the
variance in the pre-briefmg stage. This percentage rose to 38.4% at the mid-point
of the competition and remained close to this level. The substantial amount of
variance explained prior to the competition through A-trait, perceived confidence,
and perceived importance is a notable finding, because anxiety management
strategies could successfully be used to address these perceived concems before
the competition actually commences, but as demonstrated earlier, only for factors
known to participants before the competition.
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Table 5.9
Importance as Predictors of Global A-State

Condition

R^

Beta

SigT

SigF

Dependent Variable: Global A-State (cognitive & somatic combined)

o

NO ON

.16
.07
to

1) Pre-briefmg
A-trait
Perceived confidence
Perceived importance
Total
2) Post-briefmg
A-trait
Perceived confidence
Perceived importance
Total
3) After Round 1
A-trait
Perceived confidence
Perceived importance
Total
4) After Round 2
A-ttait
Perceived confidence
Perceived importance
Total
5) After Round 3
A-trait
Perceived confidence
Perceived importance
Total

.40
-.35
.29

.00001
.0003
.003
.00001

.06
.12
.16
.34

.25
-.34
.38

.10
.10
.17
.37

.35
-.37
.31

.09
.09
.20
.38

.34
-.30
.30

.09
.05
.23
.37

.31
-.22
.40

.005
.0001
.00001
.00001
.0001
.00001
.0004
.00001
.0001
.0003
.00001
.00001
.0004
.006
.00001
.00001

As with the previous experiment, the effect of A-ttait, perceived importance
and perceived confidence on A-state wasfiirtherinvestigated by dividing global
A-state into its cognitive and somatic components. A series of multiple regression
analyses with cognitive A-state being the criterion variable and A-trait, perceived
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importance, and perceived confidence as the predictor variables was conducted
(see Table 5.10 and Table 5.11).
Table 5.10
Multiple Regression Analysis: A-Trait. Perceived Confidence, and Perceived
Importance as Predictors of Cognitive A-State

Condition

R^

Beta

Sig T

.38

.0001

-.16

.ns

.32

.005

Sig F

Dependent Variable: Cognitive A-State
1) Pre-briefmg
A-trait
Perceived confidence
Perceived importance
Total
2) Post-briefmg
A-trait
Perceived confidence
Perceived importance
Total
3) After Round 1
A-trait
Perceived confidence
Perceived importance
Total
4) After Round 2
A-trait
Perceived confidence
Perceived importance
Total
5) After Round 3
A-trait
Perceived confidence
Perceived importance
Total

14
03
08
25
07
05
20
32
08
08
25
41
10
05
.25
40

.13
.02
.25
.40

.00001

.27

.006

-.21

.03

.45

.00001

.00001

.29

.004

-.28

.03

.49

.00001

.00001

.32

.001

-.30

.03

.50

.0001

.00001

.37

.0002

-.14

.ns

.50

.00001

.00001
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Table 5.10 indicates that A-trait and particularly perceived importance were
consistently significant predictors of cognitive A-state. In addition, perceived
confidence was a significant predictor in the early and middle stages of the
competition. The total explained variance was consistently large, ranging between
25% and 41%.
A series of multiple regression analyses with somatic A-state being the
criterion variable and A-trait, perceived importance, and perceived confidence as
the predictor variables was also conducted. As Table 5.11 indicates, A-trait and
perceived confidence were consistently significant predictors of somatic A-state.
Perceived importance was weaker, but still predicted somatic A-state at some
points during the competition. The total explained variance was reasonable large,
ranging between 20%) and 27%.
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Table 5.11
Multiple Regression Analvsis: A-Trait. Perceived Confidence, and Perceived
Importance as Predictors of Somatic A-State

Condition

R^2

Beta

SigT

.10
.10
.001
.20

.31
-.32
.04

.002
.001
.ns

.10
.07
.05
.22

.32
-.25
.22

.11
.06
.04
.21

.33
-.24
.19

.14
.04
.06
.24

.38
-.21
.25

.12
.06
.09
.27

.35
-.25
.30

SigF

Dependent Variable: Somatic A-State
1) Pre-briefing
A-trait
Perceived confidence
Perceived importance
Total
2) Post-briefmg
A-trait
Perceived confidence
Perceived importance
Total
3) After Round 1
A-trait
Perceived confidence
Perceived importance
Total
4) After Round 2
A-trait
Perceived confidence
Perceived importance
Total
5) After Round 3
A-trait
Perceived confidence
Perceived importance
Total

.00001
.001
.01
.02
.00001
.0007
.02
.ns
.00001
.0001
.03
.01
.00001
.0004
.02
.002
.00001

To summarise, the hypothesised multiplicative function was not supported
due mainly to the inability of perceived uncertainty to reliably predict A-state in
this experiment. These results verify that A-trait, perceived importance, and
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perceived confidence are meaningful predictors of global A-state. These three
variables, and in particular perceived importance, were also strong predictors of
cognitive A-state. The relationship between these three predictors and somatic Astate was also significant. Finally, perceived confidence was tested and supported
as an altemative predictor of A-state to perceived uncertainty.
Discussion
In general, the results of this experiment confirm the findings of the two
previous experiments. In particular, little support was found for the perceived
uncertainty factor as a predictor of A-state. No clear differences in A-state
emerged between LU and HU participants with the original conception of low
uncertainty, that is, likely wirmers and likely losers classified together as low
uncertainty.
This may be related to a fundamental flaw in the Martens et al. (1990) model.
That is, participants in this study who are likely losers may not have accepted their
fate as Martens et al. suggest. Martens et al. refer to previous research by
Mechanic (1970) and Seligman (1976) in supporting the likelihood that probable
losers will lay down and accept their fate. This seems to be a misuse of
Seligman's learned helplessness theory. This experiment used a group of typical
club golfers, and there is no logical reason to suspect that the majority of likely
losers will use a pessimistic attributional style in the face of adversity. In drawing
from Mechanic's finding that people tended to give up in an educational setting
when a situation appeared hopeless. Martens et al. may be underestimating the
fighting qualities of the average sports participant. Perhaps support for this type of
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pattern of pessimistic behaviour may result when extreme miss-matches occur, for
example, a club golfer being opposed to an established professional golfer.
Mismatches of that type, however, are rare, and certainly far less common than a
moderate mismatch (e.g., the type deliberately engineered in this series of
experiments). Further research should investigate whether the size of the relative
gap in ability between opponents is a key factor in producing the so called
'adaptive behaviour', that Martens et al. propose is used by likely losers.
Conclusions
This experiment tested the Martens et al. (1990) model of competitive anxiety
by manipulating both uncertainty and importance and measuring their effects on
A-state in a multiplicative manner. The manipulation was successful in that
significant inter-group differences were found for both perceived uncertainty and
perceived importance of outcome as measured by the MOQ.
A series of MANOVAs and multiple regression analyses supported a link
between the multiplicative fiinction and A-state. Perceived importance remained a
reliable predictor of A-state throughout each analysis and proved to be the key
conttibutor to the combination of uncertainty and importance (i.e., multiplicative
function). Further analysis revealed that no interaction existed between perceived
uncertainty and perceived importance, calling into question the use of the
multiplicative term as a predictor of A-state.
A-trait was a useful predictor of A-state throughout the competition, and
when combined with perceived importance accounted for a substantial portion of
the variance. The amount of explained variance was further improved when
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perceived confidence replaced perceived uncertainty as a third predictor. Based on
these findings, it is proposed that perceived confidence replace perceived
uncertainty in the model and the use of a multiplicative term be abandoned. See
Chapter 6 for a more detailed discussion that synthesises the findings of
Experiments 1, 2, and 3.
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CHAPTER 6
GENERAL DISCUSSION

This discussion will integrate the findings of the three experiments that
constitute this thesis, especially in regard to common themes and overall findings.
Methodological issues, including limitations of the present studies and
suggestions for future research, are also discussed. In addition, issues that pertain
specifically to the Martens et al. (1990) model of competitive anxiety are
discussed before moving to the more peripheral, but equally informative findings.
Testing The Model
The results of these three experiments provide partial support for the Martens
et al. (1990) model of competitive anxiety. Two of the three hypothesised causes
of anxiety, A-trait and perceived importance of outcome, proved to be sttong
predictors of A-state, accounting for a substantial amount of the variance. The
results were less favourable toward the third hypothesised predictor, perceived
uncertainty of outcome. Each of the hypothesised predictors of A-state is
discussed separately beginning with the most problematic, perceived uncertainty.
Perceived Uncertainty
The original grouping method employed to manipulate perceived uncertainty
in Experiment 1 failed to produce distinct low uncertain (LU) and high uncertain
(HU) groups. Distinct groupings of LU and HU participants were only produced
after a re-analysis and regrouping of how participants were performing on an
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ongoing basis (using a quartile split). There were no differences between the LU
and HU groups on level of A-state even though the manipulation appeared valid.
The lack of difference in A-state for LU and HU groups was due, in part, to a
number of members of the LU group who were losing becoming rather anxious. I
labelled these participants as the negative low uncertainty (NLU) group. This
tendency for the losing LU participants to become anxious contradicts the
argument put forward by Martens et al. (1990) that likely losers will accept their
fate (as a form of adaptive behaviour), and thus lessen their A-state. At present, it
is not clear if the behaviour of likely losers in these experiments prevails in other
contexts, such as real competition, or in other sports. The practice of likely losers
accepting their fate in the face of an impending defeat, and not becoming overly
anxious, as Martens et al. suggest, may possibly occur in situations where the
relative ability difference between opponents is very large, or the competition is
not perceived as important. Arguably, anxiety may be more prevalent the more
difficult the challenge or task facing a player. Similarly, there may be a
relationship between anxiety and personal differences in tendencies such as
learned helplessness.
The discrepancy in the findings of this thesis and the suggestion of Martens et
al. that likely losers will accept their fate may also be related to the original
research source that Martens et al. drew on. In developing this line of reasoning,
they cited the non sport specific research of Mechanic (1970), who states, "those
persons who gave the impression of 'having given up' were less tense and anxious
than those who were stmggling against extremely difficult problems" (Martens et
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al, p. 226). Forming part of a theory based on research that is non sport specific
and summarised with a statement that includes 'giving an impression' seems
rather non-scientific. Future research may seek to replicate the tendency of likely
losers to respond with increased A-state.
The emergence of a distinct high anxious NLU group provided a clue that
A-state increases, not as Martens et al. (1990) imply (see p. 223), tiiat is following
an inverted-V where greatest anxiety occurs at maximum uncertainty, but in a
linear fashion inversely related to a player's confidence and likelihood of success.
Based on this finding, a fiirther series of analyses was conducted that indicated
perceived confidence seems to influence A-state more strongly than perceived
uncertainty. Perceived confidence appears to be a good predictor of A-state even
before competition begins. This is useful from a sport psychology practitioner's
perspective, because it suggests that attempts to boost a player's confidence prior
to competition might help to modulate A-state.
The finding that perceived confidence predicts A-state has been known for
some time. Indeed, Martens et al. (1982) included the self-confidence scale in the
CSAI-2 because it was found to be closely related to A-state. The correlation
between perceived confidence as measured by the MOQ, and confidence as
measured by the CSAI-2 self-confidence sub-scale, indicates that either of these
measures could be used to help predict A-state.
In addition, it is unclear whether perceived uncertainty, as described by
Martens et al. (1990), is different than conventional descriptions of selfconfidence, or more specifically, self-efficacy. There appear to be a number of
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points where the constmcts of perceived confidence and self-efficacy converge.
According to Feltz (1988), self-efficacy describes the "conviction one has to
execute successfully the behaviour (e.g., a sports performance) required to
produce a certain outcome (e.g., a trophy or self-satisfaction)" (p. 423). This
definition might also be related to the perceived probability of success (Pj), which
according to Martens et al. is needed before determining uncertainty. Feltz also
notes that, apart from self-confidence and self-efficacy, terms such as "perceived
ability" and "perceived competence" have been used to describe one's perceived
capability to accomplish a certain level of performance. These two latter terms are
also central to the Martens et al. notion of perceived uncertainty. The process of
determining one's P^ and thus uncertainty, requires information related to athletes'
perceptions of both their ability and their opponents' ability (Martens et al., p.
227).
Perceived Importance
In Experiments 2 and 3, the use of different extrinsic rewards for winning
proved to be a successful manipulation of importance and produced distinct HI
and LI groups. A closer examination of the results suggested that the manipulation
was mainly successful in altering perceptions of extrinsic importance and not
intrinsic importance. This is not surprising because the manipulation (i.e., golf
balls/golf shoes) was clearly extrinsic. The implication here is that in seeking to
alter perceptions of importance, sport psychologists need to pay attention to all
sources that impinge on perceived importance. For example, to alter perceived
inttinsic importance successfiilly, other forms of manipulation may need to be
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considered. This is difficuh because factors that determine intrinsic importance
such as feelings of competence, mastery, and personal satisfaction are less
manipulable than extrinsic factors such as trophies, rewards, or verbal praise.
The suggestion that perceived importance plays a central role in determining
A-state seems justified based on the findings of Experiments 2 and 3. Those
participants in the HI condition responded with higher levels of A-state than their
LI counterparts. This finding was supported in the MANCOVA and multiple
regression analyses. Whether this tendency carries over to real sports competition
has not been demonstrated to date, at least scientifically. Given the relatively
small rewards offered to winners in these experiments compared to the rewards in
elite sport, there is reason to suggest this tendency may even be amplified in real
situations. Arguably, the increasing importance of sport from a socio-political
perspective, coupled with the increasing rewards available to successful athletes
tend to amplify the importance of sport, especially at the elite level. Apart from
the differences in perceived importance as a result of the magrutude of the reward,
other variables such as age, type of sport, extrinsic motivation, or financial state
could also influence perceived importance, and consequently, A-state.
The findings of these experiments on the relationship between A-state and
perceived importance fit well with previous research and anecdotal evidence. A
number of studies have shown perceived importance to be a significant predictor
of A-state (e.g., Dorwthwaite & Armstrong, 1984; Hammermeister & Burton,
1995; Lewthwaite, 1990). For example, how many times do athletes perform well
before faltering right at the point of ultimate success? A nervous player may
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'dump' their volley into the net at the brink of victory in a Wimbledon final or
inexplicably miss a three foot putt on the 18th green of a major golf toumament.
Experiments 1 and 2 were designed to isolate the key elements of the Martens
et al. (1990) model. In Experiment 1, perceived uncertainty was manipulated
while attempting to holding the reward for winning at a constant level. In
Experiment 2, the reward for winning was manipulated while attempting to match
players evenly. These attempts to hold constant perceived importance and
perceived uncertainty were successful, to the extent that the mean scores for these
variables were not significantly different between the experimental conditions. It
was not, however, until Experiment 3, that perceived uncertainty and perceived
importance were manipulated simultaneously. That is. Experiment 3 tested the full
Martens et al. (1990) model by allowing perceived uncertainty and perceived
importance to be tested in a multiplicative maimer. The results of this test of the
model indicated that perceived imcertainty and perceived importance did not act
interactively as Martens et al. suggest. This result alone suggests that the Martens
et al. model requires some modification. The results of Experiment 3, confirmed
the earlier findings of Experiment 1, that perceived uncertainty did not reliably
predict A-state. As with Experiment 1, substituting perceived confidence for
perceived uncertainty again resulted in a more reliable prediction of A-state.
Furthermore, the results of Experiment 3 confirmed the finding of Experiment 2
that perceived importance was a particularly salient factor in influencing A-state.
Trait Anxiety
The results of these three experiments also provide consistent support for
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A-trait, the third hypothesised cause of A-state according to the Martens et al.
(1990) model. This is not surprising because the ability of A-trait to predict Astate is well established (Gould, Horn, & Spreeman, 1983; Martens, 1977;
Scanlan, 1976; Scanlan & Passer, 1979). A-trait scores are useful in providing a
preliminary indication of athletes' susceptibility to competition anxiety in general.
The further examination of other factors that combine witii A-trait to produce an
A-state reaction, such as perceived confidence and importance, is clearly of
benefit to sport psychology practitioners and researchers alike. Based on these
findings, elements of the Martens et al. competitive anxiety model should be
retained, whereas other elements need to be omitted or alterated.
A More Comprehensive Model
Martens et al. (1990) present their model as the culmination of fifteen years
of research. In view of the many studies they undertook during that time, coupled
with the published findings of other researchers, it is somewhat surprising that the
final model is limited to only three hypothesised causes of A-state. Before
outlining their model in full, the authors themselves state that "A-trait, as a
personality disposition, is hypothesised to interact with potentially many different
variables in the objective competitive situation to produce an A-state reaction" (p.
217). As previously outlined (see Underlying Causes of Anxiety in Review of
Literature Chapter), a list of hypothesised causes of anxiety has been proposed
that draws on a wide range of anxiety related studies in sport. Even though
Martens et al. might have considered some of these variables for possible
inclusion in their model, they were not formally discussed.
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A further change to the model could be effected by splitting global A-state
into cognitive and somatic A-state. The results of this thesis show that A-ttait and
perceived confidence predict both cognitive and somatic A-state. Perceived
importance was shown to be closely linked to cognitive A-state; its relationship to
somatic A-state was not as strong.
Methodological Issues and Limitations
This section discusses particular methodological issues that are worthy of
further discussion. To maintain consistency, these issues are addressed in order of
their presentation in the method section of the three experimental chapters.
Participants
Of the 553 golfers asked to fill in the initial questionnaire package, a
respectable return rate of 52% was obtained. Of those who retumed
questionnaires, approximately 64%) took part in either a pilot study or one of the
three experiments. It is, however, difficult to determine the extent to which the
sample is representative of club golfers in Australia. A brief review of the gender,
handicap and age characteristics provides information on the demographic profile
of the final participant pool.
The final sample was comprised mainly of men with only 14 females (7.5%)
taking part. Females were, therefore, underepresented not only numerically but in
relation to their membership numbers at private golf clubs. According to club
professionals at three clubs, females make up between 10 - 20%o of the total
number of members. Based on these estimates, between 17 and 35 female
participants would have been needed for them to be proportionally represented.

164

Ideally, an even gender ratio of participants would have been recmited, but it soon
became obvious that this would be unrealistic in light of the smaller number of
female golfers in clubs, and that they were generally less interested in taking part
than their male counterparts. The females who took part in the study were
distributed fakly evenly across experiments and experimental conditions. In
addition, to eliminate possible cross-gender effects, all participants were matched
with a same gender opponent.
The majority of participants were recmited from private golf clubs, and all
had an official Australian Golf Union handicap. I felt that having an official
handicap would make the task of matching opponents more consistent. As
indicated in Chapter 3, some participants were recmited from sources other than
private golf clubs. This was done mainly because of the difficulty in reaching the
target number of 186 needed for the pilot study and experiments, and also to
increase the number of younger players, who were underepresented in the early
stages of recmitment. Despite this, 86% of participants had an official golf
handicap. The remaining 14% were asked to estimate their likely handicap if they
were to join a golf club.
The handicap scores for the 186 participants were 'normally' distributed (M =
15.3, range 1 - 35). This is probably fairly representative of the type of handicaps
that exist at member only golf clubs in Austtalia. Arguably, higher handicap
players could have been underrepresented due to the competitive nature of the
task. High handicap players may have perceived that they lacked the skill to take
part or compete well in such a study. To avert this possibility, potential
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participants were informed in the recmitment stage, that a wide range of handicaps
was needed in this study.
The age distribution was bi-modal with a high number of participants in the
16-25 and 45 - 60 ranges. Players in the 26 - 44 age range were underepresented,
perhaps due to greater family or work commitments at this stage of life. There was
a general trend for the younger players to have lower handicaps (r = .22) with a
larger cluster of the lower handicap players falling in the 17 - 30 age range. There
were also a large number of lesser experienced players in this 17-30 age range
who had relatively high handicaps. As with gender it would have been ideal to
have an even age cross section of participants but this was not possible.
Measures
Golf Abilitv Rating Form TGARFl
The GARF was developed to provide a rating of overall golf handicap for
each participant. More specifically, the GARF also required players to rate
specific aspects of their game (including chipping), to make the task of matching
players more objective. The extent of error when using the GARF is difficult to
estimate, but clearly some players would have either underestimated or
overestimated their abilities. Nevertheless, the GARF was a strong predictor of
performance on the experimental task (r = .79), thereby indicating it had good
predictive validity. In addition, the GARF was a time effective measure taking the
majority of players about a minute to complete.
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Sport Competition Anxietv Test f SCAT)
The SCAT, a psychomettically validated questionnaire, was filled out preexperimentally to provide a measure of each participant's trait anxiety in sport. A
measure of A-trait was needed because A-trait is one of the three predictor
variables included in the Martens et al. (1990) model. Because of the known
relationship between A-trait and A-state, the SCAT scores were also used as a
covariate when comparing A-state between groups to partial out differences
between groups.
Marlowe-Crovme Social Desirability Scale fM-C SDS;i
Participants were required to complete the psychometrically validated M-C
SDS prior taking part in the study. The M-C SDS a measure of the tendency for
participants to respond in a socially desirable manner, was included because
previous research has shown a link between social desirability tendencies and the
repression of A-state when completing the CSAI-2 (Williams & Krane, 1989).
The relationship between social desirability and A-state when combining
participants in the three experiments comprising this thesis, was significant for the
first two administrations of the CSAI-2 pre-briefing, r = -.14, p < .05; postbriefing,
r = -.14, p < .05 but not thereafter. This lends partial support for the suggestion of
Williams and Krane (1989), that sport anxiety researchers should be mindful of
the role social desirability plays in repressing A-state scores for some athletes.
Of further interest in the present study, was the substantially higher average
M-C SDS scores than was expected. When combining the participants from the
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three studies, the average M-C SDS score (M = 17.3, S ^ = 5.4) represents an
increase over those published by Crowne and Marlowe (1960) of almost one
standard deviation. This could be due to the difference in samples with the
published norms being based on North American undergraduate psychology
students. It is more likely related to the substantially higher average age of
participants in the present study, compared to the norming group. When
combining participants in the three experiments of this thesis, the tendency for
older participants to respond in a socially desirable manner was clearly evident (r
= .43). This finding is directly opposite to the finding of Nickel, (as cited in
Hackfort & Schwenkmezger, 1993), that social desirability, in regard to anxiety, is
particularly acute in younger athletes. Studies using a cross section of age
categories and sports should investigate this discrepancy further. If the tendency
for people to respond differently in a socially desirable manner due to age is
confirmed, it would be necessary for age related norms to be produced.
Competitive State Anxiety Inventory - 2 (CSAI-2^
Some of the problems in using the CSAI-2 in the present study were
discussed previously and are addressed in the next section on the arousal performance relationship. These concems are mainly in relation to the possible
inability of the CSAI-2 to detect changes in A-state adequately over time, and the
effects of social desirability tendencies. Another point worthy of discussion is the
validity of administering the CSAI-2 on repeated occasions. In the present study
participants filled out the CSAI-2 on five occasions within a one and a half hour
time period. Although no participants openly expressed dissatisfaction with
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having to fill out the same questionnaires on five occasions, some may have
become bored and developed a response set.
Match Orientation Ouestionnaire fMOO)
Although the perceived uncertainty items were modelled on the four
uncertainty sources that Martens et al. (1990) discuss, they may not have reflected
these as well as was intended. As discussed earlier, the Martens et al. (1990)
notion of uncertainty is based on: information about the standard (opponent or
opponent's ability), individual response capability (the accuracy with which an
athlete can predict their own task specific response capacity), the likelihood of
actual performance meeting performance capacity (current form), and
performance outcome (the extent to which the score reflects the actual quality of
performance; factors such as weather, officials and luck can affect the outcome
irrespective of performance quality). The first two MOQ questions were designed
to reflect the type of uncertainty engendered by information about the standard
and individual response capability. In hindsight, these questions should probably
contain the word certainty, and relate to perceived ability, rather than the
perceived likelihood of winning, as with the first question. The third source of
uncertainty, performance capacity, was covered by the third MOQ uncertainty
item relating to performance expectations. An additional item designed to directiy
measure performance outcome would have also been a useful inclusion. Further
research may lead to an improvement in the psychometric qualities of the MOQ,
especially for the perceived uncertainty sub-scale, the intemal consistency of
which was borderline. This was probably due, at least in part, to the bi-directional
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scoring procedure that was based on Martens et al. (1990). The same questions
fared much better when they were scored uni-directionally, as perceived
confidence questions. Based on these possible shortcomings of the present MOQ,
a revised MOQ that includes four perceived uncertainty items is proposed (see
Appendix N). The present three perceived uncertainty items have been reworded
to include the word 'certainty', and an item on perceived performance outcome
has been added. The present three perceived importance items have been retained
and an additional item measuring overall importance has been included. As a
result this revised version consists of a total of eight items compared to the
original six item version. The first perceived importance item should be reworded
if necessary depending on the context (i.e., to reflect perceived extrinsic
importance using a relevant tangible reward for that context). Other researchers
investigating the role of perceived uncertainty as a cause of A-state may wish to
pilot test this revised MOQ.
Golf Chipping Task
Participants were required to play a difficult chip shot. In Experiment 1, they
played a 30 metre shot directly over a greenside bunker, v^th the added difficulty
of having to stop the ball abmptly. The high degree of difficulty was chosen
because Cohn (1990) reported that difficuh shots are very stressful for golfers. In
Experiments 2 and 3 the task was modified slightiy, with participants being
required to play their four rounds of shots from different positions. This was done
to reduce wear-and-tear, thereby helping to maintain 'good' lies. Because the
experiments used a contrived competition, it was important to create a situation
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where high levels of A-state commensurate witii real competition were possible.
Many participants reported that they felt the task was very difficult, especially
because the green used was a practice green that was not maintained to the
standard of a regular green. As a result, some players complained that the bounce
of the green was not always even and the green did not hold the ball as well as
regular greens. Ideally, a regular green should have been used, but due to the
extended number of hours needed for testing this would have been impossible. I
am satisfied that the type of shot required was well chosen and presented the
participants with a difficult challenge capable of eliciting very high levels of
A-state for some players.
Formation of Experimental Groups
As previously discussed, the groupings of participants into experimental
conditions did not always produce the type of results that were expected. For
example, on some occasions two relatively equal players played a lop-sided match
contrary to expectations. To an extent, this is unavoidable because competition, as
Martens et al. (1990) point out, is by nature ephemeral, and fluctuations in form
and performance help to provide the uncertainty that makes the result
unpredictable. It could be argued, that rather than using the GARF to match
players, a baseline performance score on the experimental task may have provided
a more accurate ability indicator. In the present study, this would have been
exttemely time intensive and may have affected the perceived uncertainty ratings,
because players would have gained prior knowledge of the experimental task. In
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any case, the temporal effects of factors such as anxiety, which can lead to
fluctuations in performance, threaten the validity of such an approach.
Procedures
Pre-experimental procedures.
The main task in this part of the study, was to make personal contact with
potential participants, explain the general nature of the study, and get them
interested in taking part. Beyond that, participants were required to till in a
package of questionnaires that indicated their willingness to take part in the
experimental stage, measured their A-trait, social desirability susceptibility,
golfing ability, and gleaned demographic information. The final step in the preexperimental stage was to match participants and arrange a mutually suitable time
for them to participate in one of the three experiments. Apart from the usual time
consuming nature of liaising with administtative bodies, recmiting participants,
and organising matches, this stage progressed fairly smoothly.
Experimental procedure and description
Running an initial pilot study was very helpful in streamlining the
experimental procedures. Fortunately, there was no need to make any altemations
to the intended experimental procedure once the first study commenced. One
factor that did, however, prove troublesome throughout the three experiments, was
the variable weather conditions. Inevitably, being a large scale field study some
matches had to be postponed because of rain. Often this was achieved before
participants had left their homes and was nothing more than an inconvenience.
The matches that were interrupted by rain proved to be more inconvenient because
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shelter had to be provided, participants sometimes got wet, and the match
schedule was affected. Eight matches were intermpted by rain, none of which had
to be cancelled. Generally, participants were very understanding, realising golf is,
to an extent, a wet weather sport, as they played through the rain or waited till it
subsided. It is difficult to estimate if these occurrences affected the results, but
conceivably the weather may have altered the performance of participants, caused
them to become distracted or changed their level of A-state. Because these rain
affected matches occurred at random and did not seem to affect participants'
response or performance in an obvious manner, they were retained in the final
analysis.
The Anxiety-Performance Relationship
The general interest in anxiety-performance relationships by sport
psychologists is reflected in a steady flow of studies on this subject (Burton, 1988;
Gould et al., 1987; Krane, 1993; Krane, Joyce & Rafeld, 1994). The present stiidy
was not designed to investigate specifically the anxiety-performance relationship.
Yet, because the experimental design incorporated a performance measurement as
well as measurements of A-state, some comments regarding this relationship seem
appropriate. Rather than present a formal account of performance related data, I
will make some general comments about interesting ttends only.
The collection of performance and A-state data in these experiments was
quite extensive. The one hundred and seventy six participants took a total of 5,632
competitive chip shots and approximately 2,100 practice shots. They also
completed a total of 880 CSAI-2 and 176 SCAT questionnaires. A number of
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periformance catasttophes occurred, with some participants responding to the
competitive situation by hitting a disproportionately high percentage of what are
generally described in golf pariance as, 'topped', 'duffed', 'fat', and 'skinny'
shots. These terms reflect the full gamut of unintended outcomes, and participants
responded with a range of emotions, including outward signs of anger, fmstration,
bemusement, and embarrassment. There were also a number of participants who
responded exceptionally well to the competitive situation and were obviously
proud of their performance.
Informed of the handicap ratings of all participants, watching them practise,
and then observing their responses to how they were playing, I felt that I was able
to form a fairly complete picture of how participants were performing relative to
their capabilities. I was especially stmck by the tendency of participants
experiencing a 'catastrophe' to report only incremental increases in A-state. On
many occasions after an exceptionally poor round of shots where the performance
of players was apparently adversely affected by nervous tension, players then
reported steady, or only a marginal increase, in A-state. This is somewhat
perplexing because my behavioural observations indicated that a large increase in
A-state seemed to have occurred. Perhaps some athletes in the midst of
competition, who are experiencing anxiety, are unlikely to openly attend to, label,
and report these feelings, for fear of exacerbating them, and thus further affecting
their performance. It would be interesting to investigate whether there are
differences in CSAI-2 responses, based on whetiier atiiletes are self reporting in
the midst of competition, or immediately after its conclusion.
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These observations lead to a number of questions that are rhetorical at
present. These questions are mentioned to draw attention to some discrepancies
between my observations and CSAI-2 responses. Was I ascribing poor
performance in these catastrophes to increased A-state incorrectly? Did some
participants not report increased A-state because they did not want to admit to
anxiety in the midst of a competition? Is the CSAI-2 really sensitive to ongoing
changes in A-state? Do participants enter into response sets when filling out a
questionnaire such as the CSAI-2 on repeated occasions in the same competition?
Was the strength of results or the differences between experimental groups in
these studies being undermined by these possibilities? Future research designed to
answer these questions is needed, because, if the CSAI-2 is unable to accurately
detect changes in A-state, some of the conclusions that are being reported may be
faulty. These concems may prove unwarranted, but given the widespread use of
the CSAl-2 in both research and applied settings they need to be investigated
fiirther.
Whether competitive anxiety hinders or helps performance outcome is of
central importance to athletes and coaches. In the present study no obvious anxiety
- performance trend was evident. There did not appear to be any clear relationship
between A-state and performance such as those that the inverted-U hypothesis or
drive theory predict. Anxiety is only one of a number of variables that potentially
affect performance outcome. As Sonstroem and Bernardo (1982) suggest,
individual responses to anxiety are idiosyncratic. The evidence from the studies in
this thesis, supports the view that anxiety is potentially helpful or detrimental
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depending on the interplay of a number of factors. To be more specific at this
stage regarding prevailing anxiety-performance trends based on these experiments
is premature and secondary to the major aim of testing the Martens et al. (1990)
model.
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CHAPTER 7
CONCLUSIONS AND RECOMMENDATIONS

This chapter summarises the main findings of this series of experiments
designed to test the Martens et al. (1990) model of competitive anxiety. Particular
attention is given to possible limitations of the Martens et al. model that these
experiments have revealed. In addition, recommendations are made conceming
potential revisions to the model and directions for future research.
Limitations of The Model
Because I have already discussed probable weaknesses of the Martens et al.
(1990) model in some detail in earlier chapters, the key limitations are
summarised here in point form. The first four limitations, based on experimental
findings suggest the model needs to be altered. The fifth point is of significance
because it calls into question the limited scope of the Martens et al. model. The
limitations are:
1. The inability of perceived uncertainty to predict A-state in this series of
experiments.
2. The tendency for likely losers to react with increased, rather than decreased,
A-state.
3. The choice of global A-state over the more widely accepted differentiation
between cognitive and somatic elements. This weakens the predictive ability
and potential application of the model.
4. A lack of evidence to support the hypothesis that perceived uncertainty and
perceived importance act multiplicatively.
5. Restticting the model to only three hypothesised causes of A-state. This limits
its predictive power.
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The first limitation of the Martens et al. (1990) model relating to the lack of
support for perceived uncertainty as a predictor of A-state, should be regarded as a
preliminary finding. It should be noted that Martens et al. do not explicitly define
either perceived uncertainty or perceived importance in their text. In the present
series of experiments perceived uncertainty was defined, and subsequentiy
operationalised, based on the extended discussion in Chapter 8 of the Martens et
al. (1990) text. Other researchers, before testing components of the Martens et al.
model, should re-examine the manner in which perceived uncertainty is
operationalised in the present study. I believe that it faithfully reflects the
intention expressed in the Martens et al. text.
A further caveat regarding this first limitation relates to the measurement of
perceived uncertainty. In the present thesis perceived uncertainty is rejected as a
predictor of A-state, this is based on the responses of the participants to the
perceived uncertainty items on the MOQ. Perhaps the development of a stronger
(psychometrically) set of perceived uncertainty questions, may lead to a
recommendation to retain perceived uncertainty in the model. To this end, a
priority for researchers seeking to further test the Martens et al. (1990) model
should be to further examine the potential role of perceived uncertainty as a
predictor of A-state.
The findings of the present study indicate that a possible flaw in the Martens
et al. (1990) model is the tendency for likely losers or those who are labelled as
negative low uncertain (NLU) to react with high A-state. These NLU participants
responded to the experimental situation with significantly higher A-state than
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either likely winners that were labelled as positive low uncertamty (PLU), or those
who were high uncertain (HU) because they were engaged in a close match. This
finding challenges the assumption of Martens et al. that likely winners and likely
losers will both respond to the competitive situation with low A-state because
their is little uncertainty. Giving up in adverse circumstances (i.e., losing) in an
attempt to reduce A-state was not a common practice among the participants of
this study, most of whom were concerned about the prospect of losing. Based on
this finding, researchers should avoid placing likely winners and likely losers into
a composite low uncertainty condition, because they are unlikely to respond in a
similar manner to anxiety inducing situations. Furthermore, applied sport
psychologists and coaches should be sensitive to the likelehood of elevated levels
of A-state in their athletes who are losing, especially those who are losing on a
consistent basis.
A third weakness in the Martens et al. (1990) model, is the preference for
global A-state, rather than adopting the usual differentiation of A-state into its
cognitive and somatic components. The present series of experiments found that
A-trait was related to both cognitive and somatic A-state, but not equally, with a
slightiy stronger relationship evident between A-trait and cognitive A-state.
Perceived importance followed a similar partem with a stronger relationship
evident with cognitive A-state. Perceived uncertainty was not related to either
cognitive or somatic A-state. When the perceived uncertainty items were scored to
reflect confidence then a weak but significant relationship was found with both
cognitive and somatic A-state. Based on these findings, the relationship between
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A-state and its hypothesised predictors is similar for components of A-state, but
not identical. It would seem that splitting A-state into cognitive and somatic
components, is mainly justified in the interests of making more precise predictions
of how hypothesised causes affect A-state.
The lack of support for perceived uncertainty and perceived importance as
being multiplicative is a fourth criticism of the Martens et al. (1990) model. Both
the MANCOVA and multiple regression analyses used in Experiment 3, did not
support the contention that perceived uncertainty and perceived importance
interact. Martens et al. suggest that for threat, and hence A-state to occur, there
must be substantial uncertainty about the outcome, and the outcome must be
important to the person. As discussed previously, this is not always the case,
because some individuals become anxious when they are certain they will lose,
and hence have low imcertainty. Perhaps, the multiplicative function generated by
multiplying perceived uncertainty and perceived importance was less successful
than entering the variables separately in the regression equations, because of the
instability of perceived uncertainty. This instability, was mainly evident in the
emergence of two uncertainty sub-groups, those that were labelled negative low
uncertain and those labelled as positive low uncertain.
Surprisingly, Martens et al. (1990) do not justify the restriction of their model
to only three hypothesised causes of A-state. In an earlier section of their text they
discuss a limited range of other possible antecedents including perceived ability,
experience, and previous match outcome. Martens et al. chose not to include
these, or any of the many other variables reported in the related literature to be
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antecedents in their model. At present, it is not clear whether Martens et al. are not
aware of the full scope of other hypothesised predictors of A-state, or whether
they feel that other predictors feed into either perceived uncertainty, perceived
importance, or A-trait. Thus, the fifth criticism of the Martens et al. model relates
to the rationale for including and excluding potential A-state predictors.
Based on the present study, it appears that the components of the Martens et
al. (1990) model account for a portion of the total A-state variance. The most
successful regression equation in the present series of experiments managed to
explain 40%) of the total variance. This was for cognitive A-state using, A-trait,
perceived importance, and perceived confidence as the predictors. It appears that
the majority of the total A-state variance is explained by other factors not
accounted for in the Martens et al. (1990) model. Further research looking at a
greater number of hypothesised A-state predictors is needed. For example, a
studies looking at the intercorrelation and factor stmcture of predicted causes may
eventually lead to a model capable of explaining a larger proportion of the total Astate variance.
The Revised Model
The present thesis has shown that the Martens et al. (1990) model needs
modification. An altemative model is, therefore, presented that reflects the key
limitations listed above. Perceived uncertainty has been removed because it failed
to reliably predict A-state. Perceived confidence is included as a replacement for
perceived uncertainty because it proved to be a strong predictor of A-state. The
removal of perceived uncertainty is made in a tentative sense. Future researchers
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should not necessarily assume perceived uncertainty as being incapable of
predicting A-state, and further testing of this variable is recommended.
In accordance with multidimensional anxiety theory, the A-state reaction is
partitioned into cognitive and somatic elements. This separation is justified based
on previous research, and the findings of the present thesis. For example, the
regression analysis in Experiment 3, showed that a stronger relationship exists
between perceived importance and cognitive A-state, compared to the relationship
between perceived importance and somatic A-state. This separation should allow
researchers to test the model more easily, and draw more specific conclusions.
Researchers are reminded of the contention of Martens et al. (1990) that if
either perceived uncertainty or perceived importance is not present A-state may be
very low or negligible. The present thesis sought to control (rather than remove)
the influence of perceived imcertainty and perceived importance. Because, no
interaction was found using the methodology employed here, each of the three
demonsttated predictors of A-state, perceived confidence, perceived importance,
and A-trait contributes to A-state independenfly not interactively.
The altemative model is presented using a similar design to the original
Martens et al. (1990) model. For ease of identification each of the three predictors
of A-state is depicted in a different colour. Three line thicknesses are used to
indicate a strong, moderate, or weak relationships. Arrows are also used to help
identify the intended directions of influence from one variable to another. Finally,
the intention of this thesis was to test the Martens et al. model, the possible
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inclusion of other A-state predictor variables has not been investigated beyond the
theoretical stage.
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Figure 7.1. Revised version of the Martens et al. (1990) model of competitive
anxiety.

183

Despite the limitations of the Martens et al. (1990) model, I applaud them for its
development, and inviting other researchers to test its validity in competitive
settings. Similarly, the revised model presented above will require further testing
and alteration if necessary. Testing the possible inclusion of other hypothesised
causes of A-state is also worthy of consideration.
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APPENDICES
Appendix A: Letter to the Manager

Dear (insert managers name),
I am writing to request your assistance with a
research project I am conducting investigating psychological aspects of
competitive golf The investigation will form part of my doctoral dissertation
currently being undertaken in sport psychology under the supervision of Dr. Tony
Morris at Victoria University of Technology. I would like permission to recmit
club members for possible participation in the study. Feedback from the golfers
who have participated in the study to date has been extremely positive.
Participation is on a volunteer basis and would require involvement at one or both
of the following two stages.

1) Pre-screening phase - golfers will fill out four brief questionnaires which
take approximately 15 minutes in total to complete. It is envisaged that
potential participants would be recruited through face-to-face contact at
a mutually convenient time.
2) Modified competition phase - At Latrobe Golf Club, and will take
approximately one and a half hours.

Golfers will be clearly informed that participation is voluntary, and they would
be free to withdraw at any stage. At the completion of the study, information
relating to the results and purpose of the study will be provided to all participants.
Thank you for considering this request.

Yours sincerely,

Daryl Marchant
B. App. Sci (Phys Ed), Dip. Ed, M.A.
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Appendix B: GolfAbility - Rating Form

The following items will help determine your current playing level in specific
parts of your golf game. Please answer all questions as accurately as possible.

1) My current handicap is

All players have their relative strengths and weaknesses. For example a player
with a handicap of 15 may putt more like a 12 handicap player and drive like a 18
handicap player. We would like you to assess each part of your game in this
manner.

2)

I typically drive like a

handicap player

I typically hit my fairway woods like a

I typically hit my long irons like a

handicap player

handicap player

I typically hit my medium irons like a

I typically hit my short irons like a

I typically chip/pitch like a

handicap player

handicap player

I typically play bunker shots like a

I typically putt like a

handicap player

handicap player

handicap player
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Appendix C: Victoria Competition Questionnaire
Directions: A number of statements that athletes have used to describe their
feeling before competition are given below. Read each statement and then place a
tick in the appropriate circle to the right of each number to indicate how you
usually feel when playing sports and games. There are no right or wrong answers.
Do not spend too much time on any one statement.
Hardly Ever Sometimes Often
1. Competing against others is socially enjoyable.

C3

CD

CD

2. Before I compete I feel uneasy.

o

CD

CD

CD

CD

CD

4.1 am a good sport when I compete.

o

CD

O

5. When I compete I worry about making mistakes.

CD

CD

CD

6. Before I compete I am calm.

o

CD

CD

7. Setting a goal is important when competing.

CD

O

CD

o

CO

CD

CD

O

CD

c:?

CD

11. Before I compete I feel relaxed.

CD

CD

CD

12. Before I compete I am nervous.

CD

CD

CD

CD

CD

CD

14.1 get nervous wanting to start the game.

CD

CD

CD

15. Before I compete I usually get uptight.

(O

CD

CD

3. Before I compete I woiry about not performing
well.

8. Before I compete I get a queasy feeling in my
stomach.
9. Just before competing I notice my
heart beats faster than usual.
10.1 like to compete in games that demand
considerable physical energy.

13. Team sports are more exciting than
individual sports.

O
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Appendix D: Personal Reaction Inventory
Listed below are a number of statements conceming personal attitudes and ttaits.
Read each item and decide whether the statement is true ox false as it pertains to
you personally. Circle either tme or false beside each question.
1.

Before voting I thoroughly investigate the qualifications of all the candidates.

T

F

2.

I never hesitate to go out of my way to help someone in trouble.

T

F

3.

It is sometimes hard for me to go on with my work if I am not encouraged.

T

F

4.

I have never intensely disliked anyone.

T

F

5.

On occasion I have had doubts about my ability to succeed in life.

T

F

6.

I sometime feel resentful when I don't get my way.

T

F

7.

1 am always careful about my manner of dress.

T

8.

My table manners at home are as good as when I eat out in a restaurant.

T

F

9.

If I could get into a movie without paying and be sure I was not seen I
would probably do it.

T

F

10. On a few occasions, I have given up doing something because I thought
too little of my ability.

T

F

11. I like to gossip at times.

T

F

12. There have been times when 1 felt like rebelling against people in authority
even thought I knew they were right.

T

F

13. No matter who I'm talking to, I'm always a good listener.

T

F

14. I can remember "playing sick" to get out of something.

T

F

15. There have been occasions when I took advantage of someone.

T

F

16. I'm always willing to admit it when I make a mistake.

T

F

17. I always try to practice what I preach.

T

F

18. I don't find it particularly difficult to get along with loud mouthed,

T

F

T

F

F

obnoxious people.
19. I sometimes try to get even rather than forgive and forget.
T

F

20. When I don't know something I don't at all mind admitting it.
21. I am always courteous, even to people who are disagreeable

T

F

22. At time 1 have really insisted on having things my own way

T

F
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23.

There have been occasions when I felt like smashing thinss.

T

F

24.

I would never think of someone else getting punished for my wrongdoings.

T

F

25.

I never resent being asked to return a favour.

T

F

26.

I have never been irked when people expressed ideas very different from my own.

T

F

27.

I never make a long trip without checking the safety of my car.

T

F

28.

There have been times when I was quite jealous of the good fortune of others

T

F

29.

I have almost never felt the urge to tell someone off.

T

F

30.

I am sometimes irritated by people who ask favours of me.

T

F

31.

I have never felt that I was punished without cause.

T

F

32.

I sometimes think when people have a misfortune they only got what
they deserved.

T

F

33. I have never deliberately said something that hurt someone's feelings.
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Appendix E: Demographic Questionnaire
(please print, all information is stiictly confidential)

Name:
Age:
Gender: (circle) M/F
Address:

Phone No:

Club (if applicable)

Playing time:
On average, how many hours do you practice per week ?
On average, how many rounds of golf do you play per week ?

Agree to take further part in this study ? (circle either option 1 or 2)
Option 1)

* Participating in a modified golf competition ?

yes

Option 2)

No further part in this study

yes

* Option 1 - Requires a commitment of 60 minutes of actual golf play at
Latrobe G.C. An optional follow up session explaining the purpose
of the study and the application of mental skills to golf will also be
offered to those choosing Option 1.

2o:

Appendix F: Victoria Self Evaluation Questionnaire
Directions: A number of statements that athletes have used to describe their
feeling 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
feeling right now.
Not At Moderately Somewhat Very Much
All
So
So

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

I am concemed about this competition.
I feel nervous.
I feel at ease.
I have self-doubts
I feel jittery.
I feel comfortable.
I am concemed that I may not do as
well in this competition as I could.
My body feels tense.
I feel self confident.
I am concemed about losing.
I feel tense in my stomach.
I feel secure.
I am concemed about choking
under pressure.
My body feels relaxed.
I'm confident I can meet the challenge
I'm concemed about performing poorly
My heart is racing.
I'm confident about performing well.
I'm concemed about reaching my goal
I feel my stomach sinking.
I feel mentally relaxed.
I'm concemed 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 concemed 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

3

2
2
2
2
2
2

3

2
2
2
2
2
2
2
2
2

3

2
2

3
3

2
2

->
J

->
:>

.3

3
3

n
J
1

n
0
J

o
J

o
3

3
3

o

J

3
0

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

4
4
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Appendix G: Match Orientation Questionnaire

Please circle the number which most accurately reflects your feelings about each
of the following questions.
1. How likely do you think it is that you will win this match ?
1
Certain
Loss

2

3
Likely
Loss

4

5
Highly
Uncertain

6

7
Likely
Win

8

9
Certain
Win

2. How would you rate your skill compared with that of your opponent ?
1
2
ighly
iferior

3
Somewhat
Inferior

4

5
6
Skill
Level Equal

7
Somewhat
Superior

8

9
Highly
Superior

8

9
Very
Well

8

9
Extremely
Important

3. How well are you performing in this match ?
1
Very
Poorly
4.

2

3
Poorly

4

5
Moderately

6

7
Well

How important is winning the golf shoes ?

1 2
Not
Important

3
Somewhat
Important

4

5
Important

7
Very
Important

6

5. How important is the next round of eight shots ?
1
2
Not
Important

3
4
Somewhat
Important

5
6
Important

7

8
Very
Important

9
Extremely
Important

6. How important is performing well in this match to you ?
1
2
Not
Important

3
4
Somewhat
Important

5
6
Important

7

8
Very
Important

9
Extremely
Important
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Appendix H: MOQ Factor Loadings for Experimental Data

Match Orientation Ouestionnaire (MOQ): Rotated Factor Loadings For All
Experimental Data

Factors
Item
Perceived Uncertainty
Likelihood of Winning
Skill Comparison
Predicted Performance

-.07
.006
-.27

.84
.68
.67

Perceived Importance
Importance of Competition
Performing well
Importance of next round
Reward for winning

.84
.89
.81
.78

-.06
-.14
-.16
-.06

Percent of variance explained
Eigenvalue

44.00
3.07

20.30
1.42
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Appendix I: Letter to the Player

Dear (Insert player name).
Thank you for expressing your interest in my research
relating to psychological preparation in competitive golf The modified
competition phase of the study will take place in the over the next three to four
months at Latrobe Golf Club. Please fill in the attached form indicating which
times of the week you are normally available during this period and retum it as
soon as possible using the provided self addressed and stamped envelope. You
will then be contacted by phone to set up a suitable time and day for participation.
Obviously, the more time slots you indicate the easier it is for me to schedule
your participation.
On the day of competition you will be playing for a small golf merchandise
prize in a match play format by taking 32 shots in total. You will need to bring
your golf clubs and wear suitable golf attire (i.e., no jeans). The competition will
take approximately one hour. The results of your participation will be provided by
mail at the completion of the study.
A number of seminars will be arranged which you are welcome to attend
(free of charge), where sport psychology theories and techniques will be discussed
in relation to golf You will be notified of these seminar dates and given further
information at Latrobe Golf Club on the day of your participation regarding these
seminars.
Further inquiries can be directed to me by phone on 018-996795 or 761-0357
(H). Thank you for your cooperation, it is greatly appreciated

Yours sincerely

Daryl Marchant
B. App. Sci (Phys Ed), Dip. Ed, M.A.
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Appendix J: Latrobe Golf Club
Farm Street, Alphington (Melways Map 31, Reference D12)

Second Green
Follow the arrows and park at the
place marked with a P, you will be
met at this point. Please drive slowly

Park
Here

Second Tee

Road

First Green

Work
Shed
First Tee
Practice Green

Club House

Entrance
Gates
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Appendix K: Reminder letter to the player

Dear (Insert name).
Just a brief reminder note confirmmg your participation in the
second stage of my PhD research and some additional information.
Your time for participation is:

Sunday the 9th of January at 2.00 pm
I have included an additional copy of the intemal map of Latrobe Golf Club
to assist you once you arrive at the club. You will be met at the designated place
(marked "park here" on the map).
If it happens to be a very poor day from a weather perspective, I will ring you
in advance to postpone your participation. If by chance it starts raining just prior
to you leaving home or work and you have not been contacted, ring me to ensure
your participation will proceed as planned.
Finally, it is important that you are punctual as others golfers participation is
dependent on you being on time. If you are unable to participate on the designated
day it is vital that you contact me as early as possible so that I can arrange an
altemative time and alert other participants of the change in plans. I can be
contacted on, 018 - 996795 (M) or 761-0357 (H).
A number of seminars have been arranged which you are welcome to attend
(free of charge), where sport psychology theories and techniques will be discussed
in relation to golf. You will be given specific information regarding.
Those who have participated in the study to date have found it to be
relatively straight forward, enjoyable and rewarding, thank you again for your
time and interest.

Yours sincerely,

Daryl Marchant
B. App. Sci (Phy Ed), Dip. Ed, M.A.
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Appendix L: Preferred Times Checklist

Name:

Club:

Place a tick next to the times which you are expect to be available in the month of
July (Please note as yet there are no specific dates, you will be contacted by phone
to arrange a mutually convenient time and date for your participation). Please tick
as many times as possible (this makes it easier to find a suitable time). Place
completed form in the pre-stamped/addressed envelope and post.

Mon 8.00 - 9.00 am

Tue 8.00 - 9.00 am

Wed 8.00 - 9.00 am

Mon 9.30 - 10.30 am

Tue 9.30 - 10.30 am

Wed 9.30 - 10.30 am

Mon 11.00-12.00 am

Tue 11.00 - 12.00 am

Wed 11.00 - 12.00 am

Mon 12.30-1.30 pm

Tue 12.30 - 1.30 pm

Wed 12.30 - 1.30 pm

Mon 2.00-3.00 pm

Tue 2.00 - 3.00 pm

Wed 2.00 - 3.00 pm

Mon 3.30-4.30 pm

Tue 3.30-4.30 pm

Wed 3.30-4.30 pm

Mon 5.00 - 6.00 pm

Tue 5.00 - 6.00 pm

Wed 5.00 - 6.00 pm

Thur 8.00 - 9.00 am

Fri 8.00 - 9.00 am

Thur 9.30-10.30 am

Fri 9.30 - 10.30 am

Thur 11.00-12.00 am

Fri 11.00 - 12.00 am

Thur 12.30-1.30 pm

Fri 12.30 - 1.30 pm

Sat 12.30 - 1.30 pm

Thur 2.00-3.00 pm

Fri 2.00 - 3.00 pm

Sat 2.00 - 3.00 pm

Thur 3.30-4.30 pm

Fri 3.30-4.30 pm

Sat 3.30-4.30 pm

Thur 5.00 - 6.00 pm

Fri 5.00 - 6.00 pm

Sat 5.00 - 6.00 pm

Sun 12.30- 1.30 pm
Sun 2.00-3.00 pm
Sun 3.30-4.30 pm
Sun 5.00 - 6.00 pm
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Appendix M: Consent Form

Nature of the Study

We are interested in your feelings and reactions to a number of competitive
situations in golf To study these feelings in detail we would like you to take part
in a modified golf chipping competition. You will be required to compete against
another golfer in a match play format. You will only be required to take part on
one day of competition which will take an average of sixty minutes. Prior to and
during the competition you will be asked to fill in a number of short
straightforward questionnaires, about your thoughts and feelings. Your responses
to these questionnaires will be kept totally confidential. You are free to withdraw
from the study at any time. You are also encouraged to ask questions at any time
if you have any queries.

Informed Consent

I acknowledge that the research procedures have been explained to me
1 acknowledge that I have been given the chance to ask questions.
I acknowledge that I may ask finther questions at any time
I understand that my results will be confidential
1 understand that I am free to withdraw at any time

Signed

Date
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Appendix N: Revised Match Orientation Questionnaire

Please circle the number which most accurately reflects your feelings about each
of the following questions.
1. How certain are you that you can match your opponents performance in this
competition ?
I
2
Certain
Loss

3
Likely
Loss

4

5
Highly
Uncertain

6

7
Likely
Win

8

9
Certain
Win

2. How would you rate your skill compared with that of your opponent ?
1
Highly
Inferior

2

3
4
Somewhat
Inferior

5
6
Skill
Level Equal

7
8
Somewhat
Superior

9
Highly
Superior

3. How certain are you that you will perform to the best of your ability in this
match ?
1
Very
Poorly

2

3
Poorly

4

5
Moderately

6

7
Well

8

9
Very
Well

4. How certain are you that a good performance in this competition will not be
affected by extemal factors (e.g., weather conditions, playing surface, officials,
equipment or chance occurrences) ?
1
Very
Poorly

2

3
Poorly

4

5
Moderately

6

8

9
Very
Well

7
Very
Important

8

9
Extremely
Important

7
Very
Important

8

9
Extremely
Important

7
Well

5. How important is winning the golf shoes ?
1
2
Not
Important

3
Somewhat
Important

4

5
Important

6

6. How important is the next round of eight shots ?
1 2
Not
Important

3
Somewhat
Important

4

5
Important

6
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7. How important is performing well in this match to you ?
1 2
Not
Important

3
Somewhat
Important

4

5
Important

6

7
Very
Important

8

9
Extremely
Important

7
Very
Important

8

9
Extremely
Important

8. How important is winning this match to you ?
1 2
Not
Important

3
Somewhat
Important

4

5
Important

6

