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Thesis Summary 

This thesi s contains two main sections. The first part presents the detailed 

formation of a conceptual framework of performance anxiety. The second part 

presents subsequent empirical studies related to the proposed conceptual model, 

including preliminary development of measurement, and empirical evidence of 

factorial and predictive validities of the model across two cultures, specifically 

English (British) and Chinese (Taiwanese). 

Chapter 1 provides several major lines of arguments and issues that initiated the 

research endeavor on conceptualiz ing the construct of performance anxiety. Both 

theoretical and empirical concerns are highlighted and alternative perspectives on the 

complex construct of anxiety and the anxiety-performance dynamics are presented. 
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Chapter 2 critically reviews the conceptual arguments on the fundamenta l debate 

about whether anxiety is maladaptive in nature and always detrimental to perforn,ance. 

Detailed rationales, as well as definitions and assumptions, for each dimension of 

anxiety underlying the construction of the proposed conceptual mode l are introduced. 

Moreover, the development of a measure in Engli sh is also reported in thi s chapter, 

together with evidence of the factoria l validity of the measurement and structural 

models using confirmatory factor analysis, with two independent British samples. 

Chapter 3 describes the development of a measure in Chinese and a 

cross-cu ltural va lidation of the factoria l structure of the performance anxiety model 

using three Taiwanese samples. The comparability of the measures in English and 

ChinP.se versions, and the advantage of cross-cultural validation on the factori al 



structure of the model are addressed. As expected, the factorial va lidity obtained in the 

two English studies (Chapter 2) was further confim1ed by the three Chinese studies in 

this chapter. 

Chapter 4 reports the predictive va lidity of the conceptual model of performance 

anxiety. Three predictions according to the model were examined in the context of 

elite level of competitive tae-kwon-do sports performance in Taiwan. Results were 

generally as hypothesized and implications from both theoretical and applied 

perspectives are discussed. 

The final chapter (Chapter 5) concludes the research work of this thesis. More 

specifically, this chapter provides a summary of the thesis and integrated discussion of 

the conceptual framework as well as six empirical studies. In more detail, theoretical 

and applied implications, strengths and limitations of the research, together with 

future directions for research are addressed. 
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Chapter 1 

General Introduction 
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Introduction 

The core of this entire research undertaking concerns the understanding of 

stress-related psychological states and performance. Anxiety has become an obvious 

target as it has been one of the main psychological phenomena associated with 

performance under pressure, e.g., competitive sports performance. However, anxiety 

is considered one of the most difficult emotions to define and diagnose, probably due 

to its complex nature and mixed (debilitative vs. facil itative) effects upon 

perforn1ance. Therefore, it is not surprising that a consensus regarding the nature and 

definition of anxiety is still lacking. The ubiquity and controversial status of anxiety 

have made it a central topic for research and reflection (Ohman, 2000). 

In sport psychology, there remains debate on fundamental issues, e.g., the 

problems of definition that are ingrained in sports anxiety and perforn1ance research. 

For example, the notion of "faci li tative anxiety" (producing positive effects) proposed 

in the sports domain (Hardy, I 990; Parfitt, Jones & Hardy, 1990; Jones, 199 I) was 

initially inspired from the test anxiety literature ( e.g. , A lbert & Haber, 1960; Wine, 

J 980). Anxiety responses were distinguished between positive and negative 

dimensions (as measured by the Achievement Anxiety Test), which together exhibited 

a significantly stronger prediction of academic performance than a conventional 

debilitating anxiety scale (Albert & Haber, 1960; Carrier, Higson, Klimoski & 

Peterson, 1984). Empirical data concerning anxiety effects on sports performance has 

also consistently shown not only debilitative but also fac ilitative effects upon 

perfom1ance (Jones & Cale, 1989; Parfitt & Hardy, 1993; Parfitt, Hardy & Pates, 1995; 

Edwards & Hardy, J 996; Woodman & Hardy, 2003). However, Jones and others later 

argued that "facilitative anxiety" was a mislabeling of other positive states and that 



anxiety was always maladaptive, accounting for only debilitative effects on 

performance (Jones, Hanton & Swain, 1994; Jones, 1995; Burton & Naylor, 1997; 

Jones & Hanton, 2001; Hanton, Mellalieu & Hall, 2004). Despite the suggestion that 

the construct of sports anxiety measured by the Competitive State Anxiety [nventory 

(CSAl-2; Martens, Vealey & Burton, 1990) may be contaminated by other positive 

states (Burton & Naylor, 1997), it remains doubtful that positive emotional states 

would always lead to positive performance effects (Hanin, 1997; Hardy, 1998; 

Woodman & Hardy, 200 I). In the same vein, although anxiety is unpleasant, would 

such an emotion always produce negative consequences? The present work was 

initiated by such fundamental arguments regarding whether anxiety is always 

ma ladaptive (producing merely negative effects) in nature. 

Given that many conceptualizations and models of anxiety have been proposed 

across various fields of psychology, the conceptual arguments presented in this 

research endeavor were fonned according to theoretical frameworks from a wide 

variety of disc iplines, including sports anxiety, test anxiety, clinica l anxiety, music 

anxiety, as well as anxiety in cognitive, social , and general psychology. From an 

extensive review of literature, severa l conceptual and empirical issues need to be 

considered first in more detail. 

Origin of Anxiety 
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From an evolutionary perspective, Ohman (2000) argued that.anxiety responses 

originate in an a larm system that is shaped by evolution in order to protect individuals 

from impending danger. More specifically, the root of anxiety stems from a defense 

mechanism that is meant to be adaptive, sending out warning signals to protect and 
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prepare individuals to respond more effectively to perceived threat (Ohman, 1996, 

2000). Its protective function is accomplished by means of facilitating anticipatory 

threat detection (Eysenck, 1992) as well as mobilizing resources in a coordinated 

manner to provide energy and prepare for action (Calvo & Cano-Vindel, 1997; Calvo, 

Avero, Castillo & Miguel-Tobal , 2003). Furthermore, many theoretical positions have 

highlighted that a regulatory process or an adaptive capacity is involved in the system 

of emotion (Izard & Ackerman, 2000; Frijda, 2000; Johnson-Laird & Oatley, 2000) 

and anxiety in particular (Ohman, 2000; Eysenck & Calvo, 1992; Mathews, 1992), 

despite the fact that the notion of coping ( or control) is conventionally viewed and 

studied as a distinct construct on its own. Consequently, the nature of anxiety is 

potentially adaptive, and it is thus questioned whether the effects of anxiety are 

always negative. 

Processing Efficiency Theory 

Eysenck and Calvo 's ( 1992) processing efficiency theory is of direct relevance to 

the argument that the effects of anxiety upon perfonnance may not always be 

detrimental. According to the processing efficiency theory, high-anxious individuals 

are more likely to deploy additional processing resources or effort to an ongoing task 

than those of low anxiety. In essence, anxious individuals tend to worry more than 

non-anxious individuals as they may be more concerned about improving 

performance in order to reduce threat. Moreover, because the resources of such 

anxious individuals are devoted to worry, self-concern, and so on, they are more likely 

to detect a mis-match between expected and actual performance, which again 

activates additional processing resources. 
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More importantly, Eysenck and Calvo ( 1992) proposed that there is a control 

(self-regulatory or executive) system involved in the anxiety-perfom1ance dynamics. 

This system responds to information regarding task performance that is below the 

expectations desired by anxious individuals, and reacts to such conditions by 

allocating extra resources to the task (i.e. , increasing effort) or initiating new 

processing activities (i.e., strategies). Hockey ( 1986) also speculated on the possible 

operation of such a control system, and hypothesized two types of reactions which 

were initiated by the control system. On the one hand, it may be possible to cope with 

threat and/or worry directly by reducing worry and increasing available capacity of 

working memory (Baddeley, 1986). On the other hand, it may be possible to eliminate 

the negative effects of worry on task performance by applying additional processing 

resources or effort to the task. 

In line with the above theoretical posi tion, it is argued within the processing 

efficiency theory that the effects of anxiety on processing efficiency (i.e., the 

relationship between the effectiveness of performance and the effort or amount of 

processing resources invested) and on performance effectiveness (i.e. , the quality of 

task performance) are frequently rather different. It is assumed that since anxious 

individuals generally make more use of the control system and so exert more effort, 

anxiety would typically impair processing effi ciency more than performance 

effectiveness. More specifically, anxious individuals respond dynamically when they 

perceive threats in a stressful situation. They worry about possible aversive 

consequences, and strive to avoid them by applying further resources to the task. 

Consequentl y, highly anxious individuals attempt to gain control over perceived threat 

and improve perfom1ance until the effort appears to be of no value (Schwarzer, 
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Jerusa lem & Stiksrud, J 984). This theoretical position provides support for the 

argument that the effects of anxiety upon performance are not always detrimental by 

recognizing a positive moderating influence that might weaken or remove the 

negative effects ofreduced resources. It is therefore dubious to simply attribute 

negative effects to anxiety and positive effects to other positive states. A final remark 

made by Eysenck and Calvo (I 992) is well taken: " the processing efficiency theory 

can be integrated into a general conceptualization of the anxiety-perfom1ance 

relationship as a dynamic process, in which there are interactions between cognitions 

and motives over time during task performance (e.g., Covington & Omelich, I 988; 

Schwarzer, 1986), with an appraisal function to monitor and evaluate current threat 

and task perfonnance (Jerusalem, 1990), and a self-regulatory function aimed at 

coping with task demands and personal feelings of inefficiency (Rost & Schermer, 

1989)." (p. 431 ). 

Development of Multidimensionality 

In as early as 1960s, anxiety was distinguished as two dimensions: state anxiety 

and trait anxiety (Spielberger, 1966). State anxiety was further conceptualized as 

having two separate components, i.e., worry and emotionality (Liebert & Morris, 

1967). This position was subsequently widely adopted in sport psychology. Such an 

adoption of the multidimensional approach to anxiety led to an increasing amount of 

research on the investigation of the relationship between performance and the specific 

anxiety subcomponents (Jones, 1995). However, it would seem logically doubtful that 

the components of woITy and emotionality are sufficient to reflect the complex nature 

of anxiety, and in particular to indicate its regu latory or adaptive aspect. Although the 

directional dimension of anxiety ( i.e., symptom interpretation) in Jones' contro l model 
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( 1991, 1995) may seem to be a relevant notion, this dimension is not regarded as part 

of anxiety in that facilitative effects of anxiety that result from pos itive interpretation 

of anxiety symptoms have been attributed to other positive states by Jones and 

colleagues (Jones, Hanton & Swain, 1994; Jones, 1995; Burton & Naylor, 1997; Jones 

& Hanton, 2001 ; Hanton, Mellalieu & Hall, 2004). Fundamentally, the adaptive 

potential of anxiety appears to be denied by Jones' theoretical framework on the 

direction of anxiety in competitive sports performance. 

In test anxiety, the approach to multidimensionality of anxiety components was 

further developed. A body of literature has suggested that more than two components 

may be necessary to better understand the construct of anxiety (Sarason, 1984; Rost & 

Schermer, 1992a; Schwarzer & Jerusalem, l 992; Hodapp & Benson, 1997). More 

specifically, self-related cognitions (thoughts), rooted in social cognitive approaches 

to personality (Krampen, 1991 ), were seen as an ingredient of the anxiety experience 

(Schwarzer & Jerusalem, 1992; Gibbons, I 990). Indeed, it has been proposed that 

anxiety is not a single unified reaction to perceived threat, but rather a cluster of 

inten-elated factors whose relationships with performance change as the individual 

progresses from one test to another (Covington, Omelich & Schwarzer, 1986). As a 

result, many self-re lated cognitions were called for, e.g., se lf-focused attention, fear of 

fai lure, in-elevant thoughts, self-efficacy, lack of confidence (Sarason, 1984; Rost & 

Sche1mer, 1992a; Schwarzer & Jerusalem, 1992; Hodapp & Benson, 1997; Hagvet & 

Benson, 1997). Regardless of theoretical concerns, such an approach of further 

differentiation may have practical significance, in that more precise interventions are 

possible if the differential diagnosis of anxiety symptoms can be made more refined. 

Notwithstanding this, deciding which additional constructs among such a variety of 
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suggested factors should be incorporated into the conceptualization of anxiety is a 

substantial conceptual task. In the present thesis, the prime objective was to reflect the 

complex construct of anxiety more precisely and to further the understanding and 

prediction of performance under pressure from an approach of comprehensive 

integration. 

A Broad Cognitive Perspective 

Although emotion and cognition are two separate constructs, it remains 

theoretically unresolved as to where the boundary between emotion and cognition 

should be drawn (Strongman, 1996). From a broad cognitive perspective, many 

researchers and theorists have suggested that emotion (and anxiety in particular) 

would overlap with other different psychological domains, e.g., cognition, attention, 

and motivation (Frijda, 2000; Ohman, 2000; Matthews et al., 2002; Mathews, 1992; 

Eysenck, 1992; Schwarzer & Jerusalem, 1992; Gibbons, 1990; Wine, l 980). However, 

it would certainly be a challenge at an empirical level to merge such wide ranging 

factors into one single construct. Nevertheless, the factorial validation of a construct 

also involves discriminant validity as well as convergent validity. How well the 

conceptually distinct components can be di stinguished empirically has yet to be 

examined, given the fact that they represent the same underlying psychological 

construct and are thus expected to correlate to some extent. For example, to what 

degree can the factors of worry and self-focused attention that are proposed as 

indicators of cognitive anxiety be separated from an empirical perspective? 
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Empirical Inconsistency 

It has been suggested that theories of anxiety and performance need to at least 

address the complexity and inconsistency of findings regarding the effects of anxiety 

on perforn1ance (Eysenck & Calvo, 1992). However, research findings in sports 

perforn1ance have generally equivocal findings (e.g., Jones, 1995; Hardy & Hagvet, 

1996; Woodman & Hardy, 200 I). For example, the performance variance accounted 

for by the two-component (worry and emotionality) model (Liebert & MoJTis, 1967; 

.MoJTis, Davis & Hutchings, 198 1; Spielberger, 1980), upon which most theoretical 

frameworks of sports performance anxiety have been based, e.g., multidimensional 

anxiety theory (Martens, Vealey & Burton, 1990) and the catastrophe mode l (Fazey & 

Hardy, 1988), has been generally less than satisfactory. Furthermore, empirical tests of 

the predictions of anxiety according to multidimensional anxiety theory have been 

generally inconsistent (Gould, Petlichkoff, Simons & Vevera, 1987; Swain & Jones, 

1996; Edwards & Hardy, 1996; Krane & Williams, 1987; Martin & Gill, 1991 ; Krane, 

William & Feltz, 1992). Although directional interpretation of anxiety symptoms 

(Jones, 199 l , 1995) has improved the prediction of the anxiety-performance 

relationship, data still remains somewhat inconclusive (Edwards & Hardy, 1996). 

Similarly, although examination of the interactive effects of cognitive and somatic 

anxiety ( or physiological arousal) upon performance (Hardy, 1990, 1996) bas shown 

some explanatory potential, the precise interactive effects obtained have not always 

matched the interaction predicted by the catastrophe model (Edwards & Hardy, 1996; 

Hardy, Woodman, & Can-ington, 2004). Collectively, these findings suggest that it 

would be worthwhile considering a re-conceptualization of the anxiety construct not 

just to better reflect its complicated nature and underlying dynamic processes, but also 

to better predict the anxiety-performance relationship. 
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Measurement Issues 

The issues on the measurement of sport anxiety also warrant some attention. The 

Competitive State Anxiety Inventory (CSAI-2; Martens et al., 1990) has been the 

most popular tool used in the research of sport performance anxiety. However, as well 

as demonstrating relatively weak predictive validity, the construct validity of the 

CSAI-2 has also been questioned (Lane, Sewell, TetTy, Bartram & Nesti, 1999; Cox, 

Martens & Russe ll, 2003). Lane et al. (I 999) perfom1ed a confirmatory factor analysis 

of the CSAI-2 with a total sample of 1,213 sports participants. The results of their 

analyses showed that all fit indices for the original CSAI-2 model were unacceptable 

according to the most commonly used model fit criteria. In addition, the role of 

self-confidence in anxiety has been debated s ince this factor emerged fortuitously 

from exploratory factor analysis during validation work on the CSAI-2. 

Self-confidence was viewed as the bipolar opposite of worry by Martens et al. (1990). 

However, cumulative evidence has generally supported the relative independence of 

these two constructs (Gould, Petch I ikoff & Weinberg, 1984; Jones, 1991 ; Hardy, 1996; 

Woodman & Hardy, 2003). The fact that such a popular measure as the CSAI-2 is 

based on a theoretically discordant model could well account for the ambiguous 

results obtained with it. Furthermore, at the level of operational definition , several 

researchers (Lane et al., 1999; Woodman and Hardy, 2001) suggested that the 

terminology used in the cognitive anxiety subscale of the CSAI-2 may have weakened 

the construct validity of the measure in that eight of the nine cognitive anxiety 

statements began with the initial phrase of "J am concerned" (instead of"l am 

wonied"). Jt was argued that the wording of "concern" was ambiguous as it did not 

necessarily represent the notion of worry or cognitive anxiety, but rather a perception 

of the importance of the upcoming event. Consequently, it is important to develop a 



new measure that is consistent with its underlying theoretical framework and the 

construct definition that it purports to measure. 

21 

In I ight of the above arguments and issues, the present research attempted to 

construct an alternative conceptualization of perfonnance anxiety, based on the 

fundamental notion that although anxiety is unpleasant, its nature is relatively neutral 

(producing both negative and positive effects), as opposed to purely maladaptive 

(producing only negative effects). As a first step for empirical testing, preliminary 

measurement of anxiety with respect to the proposed conceptual framework was 

developed in Engli sh (Studies 1-2) and Chinese (Studies 3-5). Factorial validity of the 

measurement and structural models using confirmatory factor analysis were examined 

across two cultures (Studies 1-5). Furthermore, the final study (Study 6) investigated 

the predictive validity of this conceptualization in the context of Taiwanese 

competitive sports using moderated hierarchical regression analyses as an initial test 

for the proposed model of performance anxiety. 



Thesis Format 

The remainder of the thesis is composed of three main chapters that include a 

conceptual model and six empirical studies, structured as follows: 
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1. Rationale for and introduction of a conceptual model of perfonnance anxiety, 

and two studies describing the development of an English measure and the 

factorial validity of that measure in the context of British sports performance. 

2. Three studies describing the development of a Chinese measure and the 

factorial validity of that measure in the context of Taiwanese sports 

performance. 

3. A predictive study of the performance anxiety model examining interactive 

as well as main effects of the proposed anxiety variables upon performance 

in the context of Taiwanese tae-kwon-do sports performance. 

The main part of the thesis is written as a collection of three research papers that 

offer evidence of a range of research training from conceptualizing the construct of 

anxiety, one of the most investigated and debated psychological states in general as 

well as sports psychology, through developing the measurement that is necessary for 

subsequent empirical tests, and examining the predictive validity of the model. This 

approach helps to train the candidate to engage with the research process at an early 

stage with a view to publication. It is worth noting that the proposed conceptual 

framework of performance anxiety is introduced mainly in Chapter 2, but also 

summarized again in the beginning of Chapter 3 and 4 as these three chapters are in 

fact three separate papers to start with. It is thus necessary to re-address briefly the 

conceptual model in each of Chapter 3 and 4 despite a full coverage already presented 

in Chapter 2. Furthermore, the empirical work of the thesis invo lves two cultures, 



English (British) and Chinese (Taiwanese). It is beyond the scope of this thesis to 

discuss cultural differences in detail, but such a cross-cultural approach allows the 

possibility of subsequent efforts for further deve loping and testing the conceptual 

framework in two of the most widely used languages in the world. 
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Chapter 2 

Toward a Three-Dimensional Conceptualization 

of Performance Anxiety: 

Rationale and Initial Factorial Validation in the 

Context of Sports Performance 

This chapter was submitted to Journal o_f'Sport & Exercise Psychology as: 

Wen-Nuan Kara Cheng, Lew Hardy & David Markland, Toward a three-dimensional 

conceptualization of perfo1mance anxiety: Rationale and initial factorial validation in 

the context of sports performance. (Manuscript in revision). 

This research was partially presented at: 1) the North American Society for the 

Psychology of Sport and Physical Activity, Denver, USA, June 2006, and 2) the World 

Congress of AlESEP, the International Association of Physical Education in Higher 

Education, Finland, July 2006. 
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Abstract 

An integrated three-dimensional model of performance anxiety was constructed 

to offer an alternative conceptualization that may contribute to understanding of the 

complex anxiety-performance relationship. Performance anxiety refers to an 

unpleasant psychological state in reaction to perceived threat concerning the 

perfom1ance of a task under pressure. In particular, the adaptive potential (producing 

pos itive effects) of anxiety was acknowledged explicitly by including a regulatory 

dimension as a reflection of coping capacity involved in the dynamics of anxiety to 

extend the traditional focus on the intensity-oriented dimensions of cognitive and 

physiological anxiety. This mode l is characterized by five subcomponents, with worry 

and self-focused attention representing the cognitive dimension of anxiety, 

autonomous hyperactivity and somatic tension representing the physiological 

dimension of anxiety, and perceived control representing the regulatory dimension of 

anxiety. The rationale underlying the conceptual framework is presented . As a first 

step of empirical validation, initial measurement was developed. The factorial validity 

of the measurement and structural model was examined through confirmatory factor 

analysis in two independent samples (N=286, 327) in a wide context of sports 

performance. Results of CFA revealed preliminary support for a three-djmensional 

first order model, rather than a hierarchical five-dimensional structure. Implications 

and limitations of the research are discussed. 



Overview of the Performance Anxiety Model 

Anxiety is widely regarded as a complex psychological phenomenon, and is 

probably one of the most difficult emotions to define and diagnose. Not surprisingly, 

the relationship between anxiety and perfom1ance is far from straightforward. 

Although various conceptualizations of anxiety have been proposed across fields of 

psychology, a consensus concerning the nature and definition of anxiety is sti ll 

26 

lacking. ln sport psychology, the theoretical relationship between competitive anxiety 

and sports performance has been one of the most debated and investigated domains 

(Woodman & Hardy, 2001 ). Research in anxiety and performance has been furthered 

in the sports domain through advancement of sports anxiety models, e.g. , the 

catastrophe model (Hardy, 1990) and the control model (Jones, 1991 ). Yet empirical 

results have been inconsistent, mostly using the Competitive Sport Anxiety 

lnventory-2 (CSAI-2; Martens, Vealey & Burton, 1990) that was based on the 

worry-emotionality model (Liebert & Morris, l 967; Morris, Davis & Hutchings, l 981 ; 

Spielberger, 1980). Indeed, it has been suggested that theories of anxiety need at least 

to address the complexity and inconsistency of the findings (Eysenck & Calvo, 1992). 

Therefore, the research effort was made to develop an alternative model of 

performance anxiety that may contribute to the understanding of the complex 

anxiety-perforn1ance relationship. The construct of perfonnance anxiety refers to an 

unpleasant psychological state in reaction to perceived threat concerning the 

perfonnance of a task under pressure. An integrated conceptual framework was 

constructed according to a variety of rationale in the relevant area. 

The chief rationale for re-conceptualiz ing the construct of perfonnance anxiety 

was derived from the question: " Is anxiety, an unpleasant emotion, always 
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maladaptive (producing merely negative effects) in nature?" In particular, the concept 

of anxiety, adopted by some sport psychology researchers, was assumed to be only 

debilitative (Jones, 1995; Burton & Naylor, 1997; Jones, Hanton & Swain, 1994; 

Jones & Hanton, 200 I). Positive effects on performance were attributed only to 

positive emotions. Despite the argument that "facilitative anxiety" (producing pos itive 

effects) may be confounded with other positive emotions, it remains doubtful whether 

positive emotions would always lead to positive effects (Hanin, 1997; Hardy, 1998; 

Woodman & Hardy, 2001 ). For example, over-excitement may impact behavior just as 

negatively as maladaptive anxiety. Furthermore, many theorists infer that anxiety 

includes several affective elements, such as fear, shame, guilt (Janis, 1969), frustration 

(Gray, 1979), distress, anger, and even excitement (Izard, 1972a). The complexity of 

anxiety is highlighted by such inferences. In addition, the construct of anxiety in the 

Oxford Dictionary ( 1994) can also be defined as "strong desire or eagerness for 

something" (apart from the conventional definition of " troubled feeling in the mind 

caused by fear and uncertainty about future"). Hence, a maladaptive conception of 

anxiety may risk an over-simplification of its complicated nature. Moreover, it 

appears from an evolutionary perspective to be in conflict with the roots of anxiety -

which stem from a defense mechanism that is meant to be functional, sending out 

warning signals that protect and prepare the individual to respond more effectively to 

perceived threat (Ohman, 1996, 2000). lt also neglects the positive potential of 

anxiety on perfmmance that may result from increased effort (Eysenck, 1992), or 

from the energizing and focusing effects of anx iety on individuals (Carver & Schei er, 

1986). Taken together, the adaptive nature (producing potential positive effects) of 

anxiety may have been under-represented by the conventional two components of 

won-y and emotionality. A more balanced and neutral (producing both negative and 



positive effects) viewpoint has been adopted to reflect not just the maladaptive, but 

also the adaptive aspects of anxiety. That is, a third, regulatory dimension was 

incorporated as an integral part of anxiety to explicitly represent the coping capacity 

involved in the anxiety dynamics. 
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Another characteristic in this theoretical framework, the integration of more 

components than worry and emotionality, corresponds mainly to the development of 

multidimensionality in test anxiety. Jn the literature on test anxiety, many researchers 

have identified several other important variables and argued that more components are 

necessary to better reflect the complexity of anxiety (Sarason, 1984; Schwarzer & 

Jerusalem, J 992; Rost & Schermer, 1992a; Hagvet & Benson, 1997; Hodapp & 

Benson, 1997). ln particular, more differentiated models have been proposed, in 

which self-re lated cognitions such as irrelevant thoughts, lack of confidence, fear of 

failure, self-focus, self-efficacy, outcome expectancy, etc. have been incorporated as 

components of anxiety. For example, Samson (1984) proposed an empirically derived 

model oftest anxiety by expanding Spielberger 's (1980) two-component model of test 

anxiety into four components, i.e. , worry, test-irrelevant thinking, tension, and bodily 

symptoms. Rost and Schermer ( 1992a) emphasized the need to expand the diagnosis 

of test anxiety to include components of experienced deficits in information 

processing and negative mood state. Also, the motivational construct, fear of failure, 

has been proposed to be an underlying anxiety construct, with empirical support 

(Hagvet & Benson, 1997). Over and above theoretical concerns, a more differentiated 

model may be particularly meaningful in a practical sense, as a more focused and 

effective intervention program could be implemented when a more differentiated 

diagnosis of anxiety symptoms is available. Consequently, the principle of further 



differentiation of anxiety components was applied in the present framework to the 

conceptualization of performance anxiety. 
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It is, however, a challenge to combine the various theoretical constructs that have 

been derived from different psychological domains into a unified framework, 

considering the extensive inter-disciplinary debate on the boundaries between emotion 

and cognition (Strongman, I 996). Nevertheless, abundant rationale in favor of an 

integrated conceptualization has been provided. From a broad cognitive perspective, 

the scope of emotion - anxiety in particular - overlaps with various domains, such 

as cognition, attention, and motivation (Ohman, 2000; Matthews et a l., 2002; 

Mathews, 1992; Eysenck, 1992; Schwarzer & Jerusalem, 1992; Gibbons, 1990). In its 

broadest sense, Oatley and Johnson-Laird (1987, 2000) have suggested that an 

emotion brings together cognition, evaluation, neuro-physiological processes, somatic 

changes, subjective feelings, and behavior. Indeed, Matthews et al. (2002) proposed 

an integrated model of the subjective stress state in performance settings in which 

three dimensions, labeled as worry, distress, and task-engagement, emerged via 

exploratory factor analysis from a variety of components of different domains ( e.g., 

self-focus, self-esteem, task-re lated interference, task-irrelevant interference, 

concentration, tension, arousal, confidence/control , and motivation). 

Another concern related to measurement issues. In sport psychology, empirical 

findings on anxiety, as measured by the CSAI-2 (Martens et al. , 1990), have shown 

only modest predictive power generally accounting for less than 30% of the variance 

in performance (Hardy & Hagvet, 1996; Woodman & Hardy, 2001). Moreover, 

several studies (Lane, Sewell, Terry, Bartram & Nesti, 1999; Cox, Martens & Russell, 
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2003) examining the construct validity of the CSAI-2 have suggested that its factor 

structure may be flawed. In addition, Martens and associates ( 1990) fortuitously 

derived an unpredicted self-confidence factor from exploratory factor analysis in their 

validation work for the CSAI-2. The role of self-confidence in the conception of 

sports anxiety has therefore been debatable. Martens et al. ( 1990) proposed that 

self-confidence is merely the bipolar opposite of won-y; however, cumulative 

evidence has generally supported their relative independence (Gould, Petchlikoff & 

Weinberg, 1984; Jones, 1991; Hardy, 1996; Woodman & Hardy, 2003). The fact that 

such a popular measure as the CSAl-2 is based on a theoretically discordant model 

could well account for the ambiguous results obtained with it. As Hardy and Hagvet 

(1996) have pointed out, the development of stress and perfo1mance research in sport 

psychology has been hampered by inadequate conceptualization and measurement of 

the key variables involved in the anxiety-performance relationship. 

Consequently, an alternative conceptualization of performance anxiety was 

attempted from a comprehensive viewpoint. This conceptual framework contains 

three main dimensions of anxiety that are characterized by five subcomponents, i.e., 

the cognitive dimension composed of worry and self-focused attention (labeled as 

se lf-focus hereafter), the phys iological dimension composed of autonomous 

hyperactivity and somatic tension, and the regulatory dimens ion indicated by 

perceived control. A diagram of the conceptual model is presented in Figure I. 

Compared to the worry-emotionality model of anxiety, this model has two main 

features-an additional regulatory dimension of anxiety and more differentiated 

subcomponents under the dimensions of cognitive and physiolog ica l anxiety. Given 

the complexity of performance anxiety, such a more integrated approach may be of 
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both theoretical and practical significance, and may offer some potential to unfold the 

dynamics of anxiety more sensibly. In the following section, more detailed rationales 

for each of the dimensions are given. 

Cognitive 
Dimension 

Physiological 
Dimension 

Regulatory 
Dimension 

Figure I . The diagram of the conceptual model of performance 

anxiety. 

Rationale for the Cognitive Dimension 

The cognitive dimension of anxiety refers to cognitive responses of anxiety that 

are negatively-toned ( unpleasant) due to perceived threat. The construct of worry has 

long been regarded as a component of anxiety for its obvious relevance to the 

cognitive process of anxiety across many fields (Liebert & Morris, 1967; Spielberger, 

1980; Eysenck, 1992; APA, 1987; Fontaine, Mallard, Yao & Cottraux, 2001). The 

scope of cognitive anxiety in the present framework , however, is expanded to include 

an additional component of self-focused attention. The authors contend that people 
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may manifest anxiety differently in different performance contexts and worry alone 

may be insufficient to cover the full range of cognitive anxiety. indeed, it has been 

emphasized that cognitions experienced by anxious individuals are not always 

manifested as worries (Dunn & Syrotuik, 2003). Moreover, conceptual propositions as 

well as empirical data concerning the relationship between self-focus and anxiety (or 

stress) have accumulated (Wicklund, 1991 ). The main theoretical link is through the 

notion of self-evaluation. According to the theory of objective self-awareness (Duval 

& Wicklund, 1972), self-focus is assumed to lead to a self-evaluative state, which is 

one of the critical processes involved in anxiety (Gibbons, 1990; Izard, 1972b ). As 

Izard ( 1972b) has argued, the state of anxiety is actually a complex combination of 

emotions including an element of self-evaluation as well as the concern and 

apprehension that self-evaluation produces. Self-evaluation cannot occur unless 

attention is focused upon the self, and thus self-foc us has a direct link to anxiety 

through its impact on emotional awareness and through the self-evaluation it causes 

(Gibbons, 1990). Above all, self-focus, rather than worry, has been favored and 

conceptualized as a key aspect by Carver and Schei er ( 1988) from their 

control-process perspective on anxiety. 

Another connection between self-focus and anxiety is through the conception of 

self-related cognition, founded in social cognitive approaches to personality 

(Kram pen, 199 l ), which has been viewed as a necessary element of anxiety 

experience (Gibbons, 1990; Sarason, 1984). ln particular, Schwarzer and Jerusalem 

( 1992) posited that the individual scans the environment for cues that are in some way 

related to the self, and anxious individuals can be characterized as being 

self-preoccupied, especially w ith regard to their "personal lack" (Wicklund, 1991 ) 
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(e.g., weakness or shortcoming) that is sa lient or threatening to the individuals. This 

proposition is consistent with the assumption that a cognitive bias to focus on internal 

threat-related stimuli is a vulnerability factor in trait anxiety (Calvo & Cano-Vindel, 

1997). Furthermore, two types of self-focus have been proposed, private and public 

self-focus (Fenigstein, Scheier & Buss, 1975), and both were included in the 

component of self-focus utilized in the present model. The private aspect of self-focus 

refers to an awareness of self-scrutinizing based on one's internal standards, whereas 

the public aspect concerns an awareness of the self as a social object that is being 

evaluated by others, primarily in a critical manner. Empirically, the association 

between anxiety and self-focus, involving both types of self-focus, has been supported 

by several studies (Derakshan & Eysenck, 2001 ; Schwarzer & Jerusalem, 1992; L iao 

& Masters, 2002; Lewis & Linder, 1997). 

Rationale for the Physiological Dimension 

The physiological dimension of anxiety refers to physiological symptoms 

induced by the autonomous nervous system in response to a stressor, which has been 

an important characteristic for the diagnosis of anxiety across diverse contexts. It has 

also been proposed as one of the central features in distinguishing between anxiety 

and depression, according to the tripartite model of depression and anx iety, with 

promising empirical support (Clark & Watson, 199 1 ). Some theorists such as Bandura 

(l 988) even equate arousal with anxiety, disregarding the cognitive element of anxiety. 

As such, the importance of the physiological aspect of anxiety is fairly evident. 

However, the widely adopted construct of emotionality from the two-component 

mode l of test anxiety (Liebert & Morri s, 1967; Speiberger, 1980) was uni-dimensional. 

Some researchers have argued that a single unitary arousal system is insufficient since 



different arousal states may exhibit differential impact on different aspects of 

performance (Hockey & Hamilton, 1983; Sanders, 1983). The notions of 

multidimensional arousal, and specificity and patterning in bio-behavioral systems 

have gained much attention and empirical support (Neiss, 1988). Indeed, there were 

attempts to further differentiate factors within the construct. In test anxiety, for 

example, Sarason (1984) proposed two components, bodily arousal and tension, to 

reflect emotionality. Taken together, phys iological anxiety in the present conceptual 

framework is consistent with the approach of further differentiation, and is 

characterized by two subcomponents, i.e., autonomous hyperactivity and somatic 

tension. This conceptualization is in accordance with anatomical structure, mainly 

adopted and modified from the perspective of clinical anxiety (Ohman, 2000), e.g., 

the criteria used for generalized anxiety disorder in the Diagnostic and Statistical 

Manual of Mental Disorder, third edition-revised (DSM-IIJ-R; APA, 1987). 

Rationale for the Regulatory Dimension 

34 

The regulatory dimension of anxiety refers to cognitive representations of an 

underlying regulatory process involved in the dynamics of anxiety and concerned with 

coping capacity in reaction to perceived threat. Such a dimension, explicitly indicating 

an adaptive potential, was integrated into a part of anxiety from both theoretical and 

empirical considerations. Many cognitive theorists of emotion highlight the adaptive 

role of emotion, and propose that a regulatory process (with diverse terminologies 

such as expectancy system, coping process, etc.) is involved in the system of emotion 

(Frijda, 2000; Ohman, 2000; Johnson-Laird & Oatley, 2000). ln particular, the notion 

of control has been suggested as playing a key in anxiety variations in theories of 

anxiety (Eysenck & Calvo, 1992 ; Carver & Scheier, 1988; Ohman, 2000). According 
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to the processing effi ciency theory (Eysenck & Calvo, 1992; Eysenck, 1992), a 

control system involved in anx iety monitors and evaluates performance, and also 

plans and regu lates the use of processing resources. Anxious individuals make use of 

the contro l system to exert more effort to compensate for performance deficits . 

Consequently, although processing efficiency may be impaired due to reduced 

available working memory capacity, performance may sti ll be sustained due to 

increased cognitive effort and a llocation of additional resources to the task at hand. 

The utilization of a control system also appears to be one of the main 

characteristic features to differentiate anxiety from depression, as depressed 

individuals exhibit li ttle application of the control system to cope adapti ve ly w ith 

perceived stress (Eysenck, 1992). Unsurprisingly, research has shown that depression 

is associated with passive disengagement, whereas anxiety is associated with acti ve 

engagement in the environment (Schwarzer, Jeruselem & Stiksrud, 1984; Eysenck, 

1992). In addition, while conventional criteria fo r dysfunctiona l anxiety in the clinical 

domain were excessive levels of anxiety, more contemporary guidelines have 

emphasized uncontrollability ( over worry) for the diagnosis of generalized anxiety 

di sorder in the DSM-IV (APA, 1994). That is, diagnosis criteria for maladaptive 

anxiety concern not only its quantitative leve l but also its qualitative vari ation 

regarding regulatory capacity. 

Other theorists have argued, from an evolutionary perspective, that the anxiety 

response evo lved as part of a defens ive mechanism against potential danger (Ohman, 

1996, 2000), and that it accomplishes its protective function by means of fac ilitating 

anticipatory threat detection (Eysenck, 1992) as well as mobi lizing resources in a 
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coordinated manner to provide energy and prepare for vigorous action (Calvo & 

Cano-Vindel, 1997; Calvo, Avero, Castillo & Miguel-Tobal, 2003). Although such an 

adaptive nature may be implied through conventional symptoms of worry and 

emotionality, as both have been proposed to be potentially functional (Borkovec & lnz, 

I 990; Eysenck, 1992; Thayer, 1989); the addition of a regulatory dimension appears 

to more explicitly reflect the adaptive capacity involved in anxiety, so that the 

potentially positive effects of anxiety can be better realized. 

Conventionally, representations of the underlying regulatory processes were 

viewed as coping-related factors, with distinct conceptualization on its own. Mathews 

( 1992), in contrast, has conceptualized anxiety within the framework of information 

processing that is insightful and adopted here: 

Highly anxious individuals are characterized by not only a combination of 

attentional vigilance, an interpretative bias favoring the selection of 

threatening meaning, but also by partially successful attempts to avoid further 

elaborative processing of that info1mation. Furthermore, rather than thinking 

of thi s characteristic pattern as one method of coping with anxiety, it can be 

seen as a cognitive mechanism involved in maintaining or perhaps causing the 

anxiety itself. (Mathews, I 992, p. 120) 

Taken together, there is strong evidence to support the inclus ion of a 

regulatory dimension in the proposed model of performance anxiety. Along simi Jar 

lines, there have been other integrated models of anxiety that involved an adaptive 

capacity. For example, Rost and Schermer ( 1992b) proposed a model of test anxiety 

that contained comprehensive dimensions of initiation, manifestation, coping, and 



stabilization of anxiety from a process-oriented perspective. In sport psychology, 

Hardy and Whitehead ( 1984) constructed a measure of rock climbing anxiety with 

three subscales. One of these was an "activation" dimension, which referred to 

cognitive and physiological activity geared towards preparing a planned response to 

the anticipated situation (Pribram & McGuinness, 1975). This dimension again 

corresponds to the notion of a regulatory dimension of anxiety. More recently, 

Jones ( 1995) has proposed a control model of competitive sports anxiety, adapted 

from Carver and Scheier 's ( 1986, 1988) theory of self-regulation. He argued that 

intensity dimens ions of anxiety were not sufficient to investigate the 

anxiety-performance relationship, and emphasized the directional dimension of 

anxiety in tem1s of symptom interpretation as the main determinant of performance. 

This proposal has gained much empirical support (Jones, Swain & Hardy, 1993; 

Jones, Hanton & Swain, I 994; Jones, Swain & Harwood, 1996; Jones & Hanton, 

2001 ). 
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It is worth noting that although both Jones ' directional dimension and the 

regulatory dimension of anxiety proposed in the present mode l re late directly to the 

notion of control, there are major differences between them in at least two 

fundamental respects. First, Jones ' directional dimens ion was not full y integrated as 

part of anxiety. More specifically, "facilitative anxiety" was regarded as merely a 

mis labeling of other positive affective states (Jones, Hanton & Swain, 1994; Jones & 

Hanton, 200 I). In contrast, the present model of perfom1ance anxiety views anxiety as 

potentially adaptive and argues it may therefore lead to positive effects. Second, 

Jones' directional dimension is characterized by the interpretation of anxiety 

symptoms, whereas the regulatory dimension of anxiety here is represented by 
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perceived control. The primary concern is that symptom interpretation may be 

inapplicable under certain circumstances, as anxiety symptoms may not always be 

consciously accessible to individuals. For example, people may deny, neglect, or 

repress their anxiety symptoms as a coping style (Hippe!, Hippe!, Conway, Preacher, 

Schooler & Radvanske, 2005; Mendolia, 2002). Or they may simply be unaware of or 

insensitive to their own psychological states due to factors such as poor insight or 

introspective limits (Egloff & Schmukle, 2002; Greenwald, Banaji, Rudman , Farnham, 

Nosek & Mel lott, 2002). Thus, it may be more logical to indicate this regulatory 

dimension of anx iety directly by perceived control as proposed here, rather than 

indirectly via symptom interpretation. 

The construct of perceived control refers mainly to perceived capabilities of 

coping and attaining the performance goal under stress. Much research points to the 

importance of perce ived controllability and unpredictability as factors involved in 

anxiety (Eysenck, 1992). Carver and Scheier (I 988) proposed from their 

control-process perspective on anxiety that favorable vs. unfavorable expectancy 

regarding coping and completion of an action was a critical variable, causing a 

fundamental variation in responses to and the effects of anxiety. More importantly, the 

construct of perceived control relates apparently to the process of self-evaluation, 

considered one of the key factors underlying anxiety as addressed earlier (Gibbons, 

1990; Izard, I 972b). It is therefore logical to posit from a more comprehensive 

viewpoint that anxious individuals may evaluate not only environmental and internal 

threats, but a lso their capacities of coping with them and of meeting the demand of the 

task in reaction to performance stress. In sum, the element of perceived control 

appears to be one of necessary features of perfo1mance anxiety in the context of 



performance-stress dynamics. 

Lastly, the variab le of self-confidence deserves particular attention for its 

conceptual link to perceived control with respect to perceived efficacy for 

goal-attainment. Several researchers have emphasized the role that self-confidence 

may play in the buffer effect and the facilitation of performance under stress or 
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anxiety (Carver & Scheier, 1986, 1988; Jones et al., 1993; Hardy, 1996). In particular, 

within the framework of a butterfly catastrophe model, Hardy ( 1996) has proposed 

that higher levels of self-confidence might allow perfo1mers to tolerate higher levels 

of anxiety (physiological arousal in particular). However, it is unsurprising that 

theorists hold different views on the relationship between anxiety and efficacy 

expectancy. For example, Bandura ( 1977, 1988) argued that anxiety was a 

consequence of lack of self-efficacy. In direct contrast, Eysenck ( 1978, 1992) argued 

that self-efficacy was a by-product of anxiety. Others, such as Schwarzer and 

Jerusa lem ( 1992), suggested that self-efficacy should be integrated into anxiety. 

Indeed, calls have been made to incorporate constructs such as self-confidence, 

self-efficacy, and lack of confidence as components of anxiety across a number of 

fie lds of study (Schwarzer & Jerusalem, 1992; Hodapp & Benson, 1997; Wolfe, 1989). 

For example, self-efficacy was involved in Schwarzer and Jerusalem's ( 1992) anxiety 

model of expectancy-worry-behavior relationship. In addition, Wolfe (I 989) proposed 

a four-factor model, composed of apprehension, confidence, self-consciousness, and 

arousal, where confidence appeared as an ingredient of anxiety in the context of music 

performance. Furthermore, Hodapp and Benson (1997) reported that a mode l of test 

anxiety comprising three factors, i.e. , woITy, emotionality, and lack of confidence, 

fitted their data best in confirmatory factor analysis. 
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In the sports domain, research has shown that self-confidence is important ever 

since it emerged as a factor in the val idation of the CSAl-2 (Martens et al. , 1990), and 

was documented to be a better predictor of perfo1mance than worry or emotionality 

(Woodman & Hardy, 2003; Craft, Magyar, Becker & Feltz, 2003; Jones et al., 1993; 

Hardy, 1996). However, it should be noted from a theoretical viewpoint that the 

construct of self-confidence in the CSAl-2 differs from perceived control in the 

present model in several ways, despite their conceptual (definitional) similarity. First, 

although self-confidence has been included as a subscale in the CSAI-2, it was not 

origina ll y proposed as a component of anxiety (Martens et al. , 1990), and certainly 

not as an expression of its adaptive capacity. Second, Martens et al. ( 1990) have 

argued that self-confidence and worry represent opposite ends of a single bipolar 

construct, a conception that was challenged by cumulative empirical investigations 

(Gould et al., 1984; Jones, 1991; Hardy, 1996; Woodman & Hardy, 2003; Hardy, 

Woodman & Carrington, 2004). Third, at the level of operational definition, 

self-confidence in the CSAl-2 was operationa lized as having two themes, positive 

performance expectations and a sense of calmness, revealed by factor analysis 

(Prapavessis, Cox & Brooks, 1996; Lane et al., 1999). The factor of positive 

perfom1ance expectations is genera lly consistent with the component of perceived 

control referring to the notion of goal-attainment. However, the other factor of 

emotional calmness (indicated by " I fee l mentally relaxed." , " I feel at ease." etc.) is 

not included in perceived control in the present framework. It is considered to be in 

apparent conflict with the main feature of anxiety, i.e., negative affectivity, and may 

be contaminated by other positive affective states. To be more specific, anxious 

individuals may feel worried, aroused, and have a certain sense of confidence/control 
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over goal-attainment at the same time. Yet, it seems unlikely that one fee ls both 

anxious and mentally relaxed simultaneously under pressure. In sum, these conceptual 

and empirical accounts and arguments on self-confidence in relation to performance 

anxiety provide further support for the inclusion of the component of perceived 

control as an expression of the proposed regulatory dimension of anxiety. 

Construct Definitions and Assumptions 

Each construct is defined by the authors within the proposed framework of 

performance anx iety according to extensive literature review, despite variations in 

conceptualization that may exist among theorists under different contexts. Relevant 

assumptions underpinning the proposed elements of anxiety are also addressed. 

Worry. According to a convergent consensus of conceptuali zation, it is defined 

as a cognitive form of apprehension associated with possible unfavorab le outcomes. 

A lthough won·y can be dysfunctional especially when excessive, as availab le working 

memory capacity is reduced (Eysenck & Calvo, 1992), several theorists argue that 

wo1Ty can also be functional because it may lead to increased problem-solving 

attempts (Borkovec & lnz, 1990; Eysenck, 1992) or increased attempts at 

discrepancy-reduction (Carver & Schiever, 1998). Moreover, the processing 

efficiency theory (Eysenck & Calvo, 1992) makes the assertion that worry serves a 

motivational function via a control system, which leads to the allocation of additional 

processing resources (such as effort), and the initiation of processing activities ( e.g., 

strategies) aimed at improving performance. 

Seif-focused Attention. Although self-focused attention refers explicitly to an 
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attentional shift to the self, it has been viewed as more than simply the direction of 

attention (Wicklund, 1991; Wicklund & Gollwitzer, 1987). Furthermore, because 

anxiety is by definition an unpleasant emotion caused by perceived threat, self-focus 

is coupled with negative affectivity as a component of anxiety. Accordingly, self-focus 

is defined as an attentional shift to the self, leading to a self-evaluative state with an 

increased awareness of self-shortcomings concerning the performance of a task under 

stress. Consistent with the effects of woJTy, the role of se lf-focus can be functional , 

proposed by a number of researchers (with supporting empirical evidence), such as an 

enhancement of renewed effort, persistence, and even task performance (Carver & 

Scheier, 1988, 1998; Gibbons, 1990). Further, the variations in the effects of 

self-focus may depend upon expectations of coping and goal-attainment (Carver & 

Scheier, 1986, 1988). 

Autonomic Hyperactivity and Somatic Tension. The subcomponent of 

autonomic hyperactivity is defined as physiological reactions involved with the 

involuntary muscle groups that are associated with the body's inner organs, such as 

the breathing muscles of lungs, sweat glands, blood vessels, and so on. Typical 

example symptoms are breathlessness, cold sweat, increased heart rate, etc. The 

subcomponent of somatic tension refers to physiological reactions involved with the 

voluntary muscle groups that are motor-orientated. Typical symptoms are trembling, 

muscle tension, fatigue, etc. In terms of the effects of physiological anxiety, it has 

been proposed with supporting evidence that the consequences of arousal on sports 

perfom1ance may not always be detrimental (Parfitt & Hardy, 1993; Hardy, 1996). For 

example, physiological anxiety has been shown to enhance anaerobic power in s imple 

tasks (Parfitt, Hardy & Pates, 1995) and improve simple reaction times (Jones & Cale, 
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1989; Parfitt & Hardy, 1993). Furthermore, arousal was identified as having an 

energeti c aspect in addition to a tense dimension (Thayer, 1989), which is in line w ith 

the reasoning that arousal may be facilitative on performance. The variation in the 

effects of physiologica l anxiety bas been suggested to depend on self-confidence 

(Hardy, 1996) and symptom interpretation (Jones, 1995). 

Perceived Control. Among numerous definitions of control (for a review, see 

Skinner, 1996), the component of perceived control as a regulatory e lement in the 

present framework refers to the perception of one 's capacities ( involving ability and 

resource) of be ing able to cope and of goal-atta inment under stress. This defini tion is 

consistent w ith Carver and Scheier 's (1988) conceptualizati on in their 

control-process perspective on anxiety. Accordingly, the content of perceived control 

involves multiple facets, including performance ability, coping capacity, and 

goal-attainmen t. It is noteworthy that this anxiety component is different from the 

cogniti ve and physiological components in the sense that perceived control may be 

positively-toned and therefore may not represent unpleasant symptoms of anxiety 

intensity. Furthermore, several theorists posit from a theoretical perspective that 

negative effects of high anxiety on performance can be countered by increased 

application of available resources or enhanced effort depending on one 's expectancy 

for success (Eysenck, 1992; Carver & Scheier, 1986). Indeed, cumulative empirical 

research has revea led that better performance can be associated w ith both high 

(cognitive/physiological) anxiety and high confidence in sports performance (Jones 

et al. , 1993; Edwards & Hardy, 1996; Hardy, 1996; Hardy, Woodman & Carrington, 

2004). Consequently, it is plausible to hypothesize that perceived control may play a 

crucial ro le in the dynamic anxiety-performance relationship. 
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Initial Tests of Factorial Structure 

As a necessary first step toward model testing, a preliminary measure was 

developed based on the proposed conceptual framework and factorial validity was 

evaluated through confomatory factor analysis (CFA) in two independent samples in a 

broad context of spo1ts perfom1ance. According to the proposed conceptualization, the 

factoria l structure of performance anxiety was hierarchical, with three second-order 

factors (representing the cognitive, physiological and regulatory dimensions of 

anx iety), and five first-order factors (as indicators of the three anxiety dimensions). 

However, given that each pair of first-order subcomponents reflecting the same 

second-order dimension wi ll corre late, it is necessary to examine the discriminant 

va lidities of worry and self-focus in cognitive anxiety, and autonomous hyperactivity 

and somatic tension in physiological anxiety. Consequently, it is to be confirmed 

whether the factorial structure is best presented as a hierarchical five-dimensional 

model (see Figure 1) or a three-dimensional first order model (by merging worry and 

self-focus as a single dimension of cognitive anxiety, and merging autonomous 

hyperactivity and somatic tension as one dimension of physiological anxiety). 

Preliminary Item Generation 

An initial item pool with approximate 120 items was generated to assess won-y, 

self-focus , autonomic hyperactivity, somatic tension, and perceived control, based on 

the defin ition of each subcomponent, and a variety of validated anxiety measures as 

well as an extensive review of the anxiety-related literature. Each question in the item 

pool was thoroughly evaluated in tem1s of face validi ty, clarity of wording, and 

sentence structure, according to the established guidelines for questionnaire design 



45 

(Hippler, Schwarz & Sudman, 1987). ln addition, social desirability is considered the 

major validity problem with self-report instruments (Runkel & McGrath, 1972). To 

avoid potential bias (e.g., self-defense), a neutral title, " Psychological Performance 

States Inventory" , was chosen for the measure. The instructional set included 

anonymity, confidentia lity of responses, and anti-social desirability statements. 

Following extens ive scrutiny, an initial 29-item measure was established from 

the total item pool, w ith five items assessing worry, four for self-focus , six for 

autonomous hyperactivity, five for somatic tension, and nine for perceived control. A 

five-point Likert scale ranging from I (totally disagree) to 5 (totally agree) was used 

for the whole inventory. This initial measure was pilot tested on ten sports participants 

from the targeted population to ensure the clarity of wording and comprehensibility of 

the inventory. 

Method of Data Analysis 

The present two studies employed confirmatory factor analysis (CFA) via LlSREL 

8.72 and PREUS 2.72 (Joreskog & Sorbom, 2005). Maximum- likelihood 

minimization estimation was performed. The sequentia l approach to model testing 

(Joreskog, 1993; Markland & Ingledew, 1997) was adopted to provide a rigorous test 

of the convergent and discriminant va lidity of the measurement models. Th is 

progressively tests the model from one to multiple factors and low to high levels 

primarily for diagnostic purposes to prospectively reduce potential problems by 

deleting inadequate items. At the final stage of sequential CFA, a procedure known as 

the parceling method (Marsh, Anti ll & Cunningham, 1989) was implemented due to 

relatively small sample s ize. A parceled model was produced w ith the construction of 
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composite items from observed variables for each first-order factor in order to obtain 

a stable estimation by reducing the number of estimated parameters in the 

measurement model. The global model fit indices were examined, along with detailed 

assessment of fit by the completely standardized factor loadings, the standardized 

residuals, and the modification indices. The chi-square (x2) statistic is the principal 

means of assessing model fit, and a ildfratio of less than 2.0 has been generally 

suggested as indicator of an adequate fit. However, the arguments on how the x2 test is 

best interpreted among researchers have led to the development of other criteria for 

assess ing the fit of a model, and the strategy of reporting a range of fit indices has 

been used by most researchers. Consequently, other than the Satorra-Bentler scaled 

chi-square (Robust x2; Satorra & Bentler, 1988), multiple criteria were used, including 

the Root Mean Square E1Tor of Approximation (RMSEA; Steiger, 1990), the 

Non-normed Fit Index (NNFl; Tucker & Lewis, 1973), the Comparative Fit Index 

(CFl; Bentler, 1990), and the Standardized Root Mean Square Residual (SRM R). The 

cutoff standards for a good fit are adopted somewhat differently among researchers. 

Contemporary criteria appear to be more stringent that RMSEA values of .06 and 

SRMR values of .08 or less, and NNFI and CFI values of .95 or greater are required 

for a good fit (Hu & Bentler, 1999). 

Study 1: Initial Test of the Measure 

The objective of this study was to evaluate the psychometric properties of the 

initial 29-item instrument, including the characteristics and strength of the individual 

items, and the va lidity of the factorial structure of the measurement and structural 

model. 
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Method 

Participants. A total of 286 valid inventories were collected from a wide range 

of sports (about 35 types), and various ski ll levels, ranging from international or 

national (23.4%), through club, school, or regional (44.8%), to recreational level 

(31.8%). Average age was 23 years (SD = 6.0), including I 28 females (Mage= 22.6, 

SD = 5.3) and I 58 males (Mage= 22.9, SD = 6.0). The sports-related participants 

were drawn from UK universities via multiple channels, including the university 's 

department of sport science ( 41.6% ), the athletic union, British Universities Sports 

Association (40.2%), and regional sports centers (18.2%). All participants were 

English-speaking. 

Procedure. Retrospective data were collected. Consent for participating was 

obtained from a ll participants. The study objective and the instructions for the 

inventory were briefed, and administration of the inventory took approximate 10 

minutes, although no time limit was set. The participants were asked to focus on the 

most recent sports event performed under pressure that cou ld be remembered clearly, 

and to recall how they felt before that specific sports performance. A quarter of the 

data was collected within two days following the performance, half collected within 

one week, and the rest within two months. 

Results 

A lthough CFA requires relatively large samples, it is difficult to provide a 

definite rule. In general, the recommended minimum ratio of cases to parameters is 

5: I, and preferably I 0: I for non-nom1al ly distributed data (Bentler & Chou, 1987). In 

the current investigation, the sample size (N = 286) was adequate for separate tests of 



s ingle- and two-factor models, with case to parameter ratios ranging from 35.8: I to 

16.8: I . On testing the fu ll model , the ratio of the final parceled model was 1 I .4: 1, 

appropriate for a reliable estimation. Initia l inspection of the univariate normality of 

all items for skewness (values ranged from -.59 to 1.15) and kurtosis (values ranged 

from -1.05 to .65) revealed some violation, and the multivariate distributions were 

thus significantly non-normal. Hence, the Robust x2 was adopted, a method of 

correcting the x2 statistic for non-normality (Chou & Bentler, 1995). Nevertheless, 

some caution may be warranted in interpreting these results. 
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During the process of sequential testing with CFA, one item was removed from 

wony, one from somatic tension, two from autonomic hyperactivity, and three from 

perceived control. A total of seven items was thus deleted from the original 29-item 

measure due to relatively weak factor loadings, troubling residual patterns and high 

modification indices. With the el imination of items, all single- and two-factor models 

showed a good fit (Table I ). On testing both two-factor models, the inter-factor 

COITelations w ithin paired first-order components were high, with .83 for worry and 

self-focus, and .92 for autonomous hyperactivity and somatic tension. However, both 

of their di scriminant validity was supported by the Satorra-Bentler scaled / difference 

test (S-8 x2ctiff; Sato1ra & Bentler, 200 1). The two-factor models, in which the 

coefficient between two factors was free to be estimated, were compared with their 

respecified mode ls, in which the inter-factor coefficient was constrained to 1.0. The 

results were S-B x2ctirt( l ) = 9. 14,p < .001 for cognitive anxiety, and S-B x2ctim l) = 

4.35, p < .05 for physiologica l anxiety, show ing both two-factor models fitted 

significantly better than their respecified (single factor) models. 
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Table l. Fit .Indices and Cronbach 's Alpha (a) for the One- and Two-factor Models in 

Studies l - 2. 

Study 1 

One-Factor Models 

Worry 

Self-focus 

Autonomous Hyperactivity 

Somatic Tension 

Perceived Control 

Two-Factor Models 

Cognitive Anxiety 

Physiological Anxiety 

Study2 

One-Factor Models 

Worry 

Self-focus 

Autonomous Hyperactivity 

Somatic Tension 

Perceived Control 

Two-Factor Models 

Cognitive Anxiety 

Physiological Anxiety 

Robust x' 

.01 

1.46 

1.29 

2.39 

11.19 

23.59 

35.63 

6.10 

13.46 

2.77 

4.53 

14.02 

93.99 

22.61 

df p RMSEA 

2 .99 .00 

2 .45 .00 

2 .39 .00 

2 .19 .03 

9 .05 .03 

19 .13 .03 

19 .001 .03 

2 .0 1 .08 

14 .49 .00 

2 .17 .03 

2 .09 .06 

9 .06 .04 

43 .00 .06 

19 .09 .02 

NNFl CF! SRMR 

1.00 1.00 .00 

1.00 1.00 .02 

1.00 1.00 .02 

1.00 1.00 .02 

1.00 1.00 .03 

.99 .99 .03 

.98 .99 .04 

.96 .99 .03 

1.00 1.00 .03 

.98 1.00 .02 

.96 .99 .03 

.99 1.00 .03 

.98 .98 .05 

.99 1.00 .04 

a 

.76 

.57 

.75 

. 71 

.83 

.78 

.83 

.73 

.80 

.60 

.62 

.85 

.86 

.75 
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At the final stage of testing the full model, the method of parceling was 

employed and the original 22 observed variables were reduced to 11 items. Each 

composite variable was constructed by randomly combing two items that indicated the 

same first-order subcomponent of anxiety. The parceled version of a hierarchical 

model with three second-order factors and five first-order subcomponents (with 

Robust x\37) = 64.45, p < .00 I; RM SEA = .05, NNFI = .98, CFI = .99, and SRMR 

= .05) was considered unsuccessful due to three improper estimates (coefficient 

values greater than 1.0) (Hair, Anderson, Tuthem & Black, 1998) emerging between 

latent factors in the second and first levels in the structura l model. Considering the 

high inter-factor correlations shown from the tests of two-factor models between 

worry and self-focus, and between autonomous hyperactivity and somatic tension, an 

alternative parce led model retaining only three anxiety dimens ions was constructed by 

merging worry and self-focus into a s ingle factor as cognitive anxiety, and merging 

autonomous hyperactivity and somatic tension into one factor as physiological anxiety. 

This parceled three-dimensional first order model revealed an acceptable fit to the 

data, with Robust x2(4 1) = 86.5,p < .001; RMSEA = .06, NNFI = .97, CFI = .98, and 

SRMR = .06. A simi Jar finding was obtained for a non-parceled version of the 

three-dimensional model , with Robust x\206) = 357 .2, p < .00 I; RMSEA = .05, 

NNFI = .97, CFI = .97, and SRMR = .07. The correlations between the three 

dimensions were .69 for the cognitive and physiological aspects of anxiety, -.49 for 

the cognitive and regulatory aspects of anxiety, and -.54 for the physiological and 

regulatory aspects of anxiety. The factor loadings of the final retained 22 items were 

all significant, ranging from .84 to .31, with 18 out of 22 (82%) items obtaining a 

loading higher than .50. Except for the subscale of perce ived control with six items, 

each of the subcomponents had four items. 
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Internal consistency. The internal consistency of all measurement models of 

fi ve subcomponents following item deletion was assessed by Cronbach 's ( 195 I) alpha 

reliability coefficient (Table I). The three subscales of the cognitive, physiological 

and regulatory dimensions of anxiety showed acceptable internal consistency, with 

alphas ranging from .78 to .83. 

Study 2: Refinement of the Measure 

The objective of the second study was to refine the deve loped 22-item measure 

and to replicate the findings of Study I. The majority of the 22 items were retained for 

further empirical evaluation, but some refinement was made to improve the validity of 

the measure including s light modifications to wording and the addition of new items 

to the subscales of self-focus and perceived control. The aim of these additions was to 

better reflect the definitions and distinctiveness of the subcomponents. The subscale 

of self-foc us was expanded from 4 to 8 items to make the subscale more balanced, 

with each of the private and public aspects containing four items. Two more items 

were added for perceived control to make it an 8- item subscale. Thus, the measure 

was refined to have 28 items. Each of worry, autonomous hyperactivity, and somatic 

tension had four items; and self-focus and perceived contro l had eight items each. 

Method 

Participants. A total of 327 valid inventories were collected across a wide 

variety of sports (about 3 1 types), with various skill levels, ranging from international 

or national (39.4%), through c lub, school or regional (46.2%), to recreational level 

( 14.4%). The mean age of participants was 25.9 years (SD= 10.9), w ith 155 females 

(M = 26.2, SD = I 0.8) and 172 males (M = 25.6, SD = I 0.0). The sample was 
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primarily from UK universities, obtained via university athletic unions and the British 

Universities Sports Association (49.6%), local athletic training teams (35.7%), and 

regional sports centers ( I 4. 7% ). All participants were English-speaking. 

Procedure. Administration of the inventory was exactly the same as in Study 

I . ln order to enhance efficiency of recall, a ll data were collected within one week 

fo llowing perfonnance, with near half ( 47%) collected withi n two days. 

Results 

The sample size (N = 327) was considered adequate for separate tests of sing le­

and two-factor models, with ratios of cases to parameters ranging from 40.9: 1 to 

14.2: 1. For testing the final model, the ratio of the parceled model was I 4.2: I, which 

was proper for a stable estimation. Robust x2 was employed to prevent potential 

problems arising from violation of mul tivariate non-normality, which was detected 

us ing skewness (va lues ranged from -.54 to 1.32) and kurtosis (values ranged from 

- 1.38 to .95) for assessing the univariate normality of all items. 

During sequential CFA, one item was removed from (private) self-focus and two 

from perceived control. A total of three items was thus eliminated due to relatively 

weak factor loadings, troubling residual patterns, and high modification indices. After 

item deletion, all one- and two-factor models showed a good fit (Table 1), except for 

worry which had a relatively large Robust x2c2) = 6. l , p = 0.01, and RMSEA =.08 

(but NNFl = .96, CFI = .99, and SRMR = .03). The inter-factor correlations w ithin 

paired first-order subcomponents were high, with .9 1 for worry and self-focus, 

and .90 for autonomous hyperactivity and somatic tension. However, discriminant 
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validity of worry and self-focus was confirmed through the Satorra-Bentler scaled x2 

difference test (S-B X
2
diff( l ) = 9.98,p < .05). Yet the empirical differentiation between 

the two physiological subcomponents was marginally rejected (S-B x2 diffi I) = 2.99, p 

> .05). 

At the final stage, the parceling method was adopted and each of the five 

subcomponents had two composite variab les by randomly combining items that 

indicated the same first-order factor. The fit of the parceled hierarchical model with 

three second-order factors and five first-order factors (with Robust x2(28) = 42.32, p 

= .0 I; RMSEA = .04, NNFI = .99, CFI = .99, and SRMR = .04) was considered 

unsuccessful due to two improper estimates emerging between latent factors at the 

first and second level, similar to that in Study I . As expected, after merging worry and 

se lf-focus, and merging autonomous hyperactivity and somatic tension respectively 

into single factors, the parceled three-dimensional first order model exhibited an 

exce llent fit to the data, with Robust x2c32) = 4 7 .9, p = .0 I; RMSEA = .04, NNFl 

= .99, CFI = .99, and SRMR = .05 (Figure 2). This was cons istent with the result from 

a non-parceled vers ion of the three-dimensional model, with Robust x2(272) = 4 77 .6, 

p < .001; RMSEA = .05, NNFI = .97, CFT = .97, and SRMR = .07. The inter-factor 

correlations between the three anx iety dimensions were .68 for the cognitive and 

physio logical aspects, -.26 for the cognitive and regulatory aspects, and -.37 for the 

physiological and regulatory aspects (see Figure 2). The factor loadings for the fina l 

retained 25 items were a ll significant, ranging from .79 to .35, with 20 out of 25 (80%) 

items obtaining a loading higher than .50. Table 2 presents the scale content of the 25 

items (see appendix A for details of the inventory) and their corresponding factor 

loadings. Worry, autonomous hyperactivity, and somatic tension had four items each; 
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Table 2. The scale content of 25 items ( established from Study 2) and corresponding 

factor loadings (completely standardized solution). 

Content of the Scale I tern 

Worry 

I am worried that I may not perform as well as I can. 
I am worried about making mistakes. 
I am worried about the uncertainty of what may happen. 
I am worried about the consequences of fai lure. 

Self-focus 

Factor Loading 

.45 

.66 

.75 

.58 

l tend to dwell on shortcomings in my performance. .60 
1 find myself evaluating myself more critically than usual. .52 
I am very conscious of every movement I make. .35 
I am conscious that others will judge my performance. .58 
I am conscious that people might disapprove of my perfom1ance. . 71 
I dwell on bowl might fail to impress important others. .72 
I am very aware of the possibi li ty of disappointing important others. .75 

Autonomic hyperactivity 

My heart is racing. 
My hands are c lammy. 
My mouth fee ls dry. 
I feel the need to go to the toilet more often than usual. 

Somatic Tension 

l have a s light tension headache. 
I feel easily tired. 
My body feels tense. 
I feel restless. 

Perceived Control 

I am confident that l can stay focused during my performance. 
I believe in my ability to perfom1. 
I feel ready for my perfom1ance. 
I believe that 1 have the resources to meet this chal lenge. 
I believe my performance goal is achievable. 
I fee l confident about my upcoming perfonnance. 

.53 

.52 

.61 

.35 

.69 

.61 

.36 

.49 

.63 

.79 

.72 

.67 

.58 

.79 
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Internal consistency. All measurement models of the five subcomponents 

fo llowing item deletion were assessed by Cronbach 's alpha (Table I). The three 

subscales of the cognitive, physiological and regu latory dimensions of anxiety showed 

acceptable internal consistency, with alphas ranged from .75 to .86. 

Discussion 

The aim of this research was preliminary development of measurement based on 

the proposed conceptual framework of performance anxiety and examination of 

factorial validity of the measurement and structural models. 

The initia l tests on factoria l validity supported a three-dimensional first order 

model, rather than a hierarchical fi ve-dimensional structure. The hierarchical 

relationship between factors at the second and first levels thus was not established. 

This was a result of high inter-factor correlations between worry and self-focus, and 

between autonomous hyperactivity and somatic tension. However, on close inspection 

of worry and se lf-focus, the results of weak differentiation are unsurprising, as these 

two conceptualizations appear to have some shared characteristics when it comes to 

representing cognitive anxiety. For example, as anxiety components, they are both 

defined as negatively toned and related to a self-evaluative state. Moreover, worry has 

been hypothesized to be associated with cognitive or mental avoidance (Borkovec & 

lnz, 1990; Stober, Tepperwien & Staak, 2000), which has also been suggested to be 

one of the effects of self-focus (Wicklund & Gollwitzer, 1987; Carver & Scheier, 

1988). Nevertheless, both have been proposed to be potentia lly functional resulting in 

various positive consequences (Borkovec & Inz, 1990; Eysenck, 1992; Carver & 

Scheier, 1988, 1998). Fu1ihermore, some researchers (Borkovec, Robinson, 
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Pruzinsky & Depree, 1983; Schwarzer & Jerusalem, 1992) have proposed that 

(negative) self-focus may lead to worry, although direct causal evidence for this 

proposal is lacking. Therefore, it can be anticipated that worry and self-focus would 

correlate to a certain extent especially under stressful circumstances. However, these 

two constructs of worry and self-focus are undoubtedly two distinct concepts. It is 

considered worthy of the inclusion of self-focus, as the rationale for self-focus playing 

a part in anxiety is abundant, as addressed in the earlier section. Additionally, it has 

been noted that self-focus may cause extra effects that are not included in the 

conventional (worry-emotionality) model of anxiety (Wicklund, 1991) which may 

contribute to more variance in perfonnance being explained. For example, anxious 

self-focus may increase attempts to consciously control movements (Baumeister, 1984; 

Masters, 1992), which is not obviously implicated in the content of won-y. 

By the same token, the empirical separation between autonomous hyperactivity 

and somatic tension was not expected to be easy. They both refer to physiological 

reactions originating from the autonomous nervous system in response to perceived 

threat, which implies that their underlying mechanism may likely overlap to some 

extent. In addition, each physiological subcomponent was assessed by only 4 items 

for practical reasons. It is empirically difficult for such a short subscale to achieve 

discriminative power. Nevertheless, it may be advantageous to retain the.ir 

differentiation only at a descriptive level at this relatively early stage of model 

development, so that more tests can be employed while the integrity of the 

three-dimensional model is intact. Further investigation may aid in unfolding the 

differential patterns between these anxiety subcomponents via contextual variables 

(e.g., task difficulty, skill level, sports type, temporal change, etc.), provided that 



individual differences may exist in manifestation of anxiety, and these differentiated 

subcomponents of anxiety might show differential impact on various aspects of 

perfo1mance in more specific contexts. 
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In conclusion, a 25-item measure based on the theoretical proposition was 

developed with significantly sizable factor loadings and reasonable internal 

consistency. This measure lends itself to the examination of both the singular and 

interactive effects of different components of anxiety within a wide sports contexts 

and skill levels. More studies are necessary to further assess its psychometric 

properties. ln particular, a large sample should be used to confinn the present results. 

Moreover, the measure was va lidated in the sports domain, most favorably for 

participants aged around 24.5 (SD= 8.5), its genera lizability to other performance 

settings and other age groups ( e.g., under age of 16) has yet to be examined. In 

addition, given that the conceptual model is best presented as three (rather than five) 

dimens ional, whether the empirical differentiation can be revealed between worry and 

self-focus and between autonomous hyperactivity and somatic tension remains to be 

studied. 

Lastly, considering both retrospective and prospective investigations on 

pre-performance anxiety have their advantages and weaknesses, retrospective data 

was utilized for several reasons. First, the validity ofretrospective recall has been 

verified by previous researchers, despite the possible recall effect of memory bias 

(Hanin, 1986; Randle & Weinberg, 1997; Butt, Weinberg & Hom, 2003). Second, 

anxiety measures, if administered before a stressful performance, can result in 

response bias due to various variables, such as social des irability, self-defense as a 
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coping style, or unwillingness to revea l true psychological states, especia lly fee lings 

of fear and doubt (Martens et a l., 1990). Third, a retrospective study design created 

least ethical concerns in terms of avoiding possible intrusion on mental preparation 

before competition, given several hundreds of participants were involved during an 

initial stage of measurement development. It was worth noting that a certain amount 

of data (i.e. , 25% of the sample) in Study 1 that was recalled within two months may 

be questioned. However, all data collected in Study 2, from which the proposed 

25-item measure of performance anxiety was establi shed, was within two days (47%) 

or one week (53%) to enhance efficiency ofrecall. Despite the reported findings being 

promis ing, future prospective study is desirable to confirm the present results. Above 

all , as the establishment of construct validi ty is an on going process (Schwab, 1980; 

Smith & MaCarthy, 1995), subsequent empirical tests are undoubtedly required to 

examine the exp lanatory and predictive power of the three-dimensional mode l of 

performance anxiety. 
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Chapter 3 

Toward a Three-Dimensional Conceptualization 

of Performance Anxiety: 

Measurement Development in Chinese and 

Factorial Validity in the Context of Taiwanese 

Sports Performance 

This research was presented at the Association for the Advancement of Applied Sport 

Psychology, Miami , USA, October 2006. 
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Abstract 

This article presents the initial stage of measurement development, based on a 

three-dimens ional conceptualization of performance anxiety that is characterized by 

five subcomponents, with woITy and self-focused attention representing the cognitive 

dimension of anxiety, autonomous hyperactivity and somatic tension representing the 

physiological dimension of anxiety, and perceived control representing the regulatory 

dimension of anxiety (Cheng, Hardy & Markland, 2007a, in submission). A measure 

of performance anxiety was developed in Chinese, and the factorial validity of the 

measurement and structural models were examined by confirmatory factor analysis 

through three studies (N = 203, 450, 236), with both genders of sports participants 

from a variety of Taiwanese sports and a broad range of skill levels. Results of model 

fit indices revealed support for a three-dimensional first order model, rather than a 

hierarchical five-dimensional structure, underlying the construct of perfom1ance 

anxiety. This performance anxiety measure of the Chinese version with three 

subscales and a total of 21 items exhibited s ignificant sizable factor loadings and 

acceptable internal consistency. 
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A three-dimensional conceptualization of performance anxiety was recently 

proposed, based on both conceptual and empirical considerations (for details, see 

Cheng, Hardy & Markland, 2007a, in submission). Perfonnance anxiety refers to an 

unpleasant psychological state in reaction to perceived threat concerning the 

performance of a task under pressure. The main feature of this conceptual model is 

that in addition to the conventional cognitive and physiological anxiety, a third 

regulatory dimension of anxiety was incorporated into the framework of perfom1ance 

anxiety, expli citly reflecting an underlying regulatory process involved in the 

dynamics of anxiety. Apart from the additional regulatory element of anxiety that is 

represented by the component of perceived control , the range of cognitive anxiety has 

been broadened to include self-focused attention (hereafter refen-ed to as self-focus) 

as well as worry, and physiological anxiety has been differentiated into autonomous 

hyperactivity and somatic tension. Such an integrated framework offers a more 

comprehensive perspective, which may better reflect the perplexed nature of anxiety 

and the complex anxiety-performance dynamics. 

The chief rationale for this model was derived from the concern: "Although 

anxiety is unpleasant, is anxiety a lways maladaptive (produc ing negative effects) in 

nature?" The conventiona l conception of anxiety seems to have more emphasized its 

maladaptive role in perfom1ance. In parti cular, anxiety in the sports domain was 

viewed as a maladaptive emotion that produced simply debilitative effects on 

perfom1ance by some researchers (Jones, Hanton & Swain, 1994; Jones, 1995; Burton 

& Naylor, 1997; Jones & Hanton, 200 I ; Hanton, Mellalieu & Hall, 2004). A lthough it 

is possible that "facilitative anxiety" (producing positive effects) in sports 

performance, measured by the CSAI-2 (Martens, Yealey & Burton, l 990), could be 
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confounded with other positive emotions (Burton & Naylor, 1997; Jones, Hanton & 

Swain, 1994; Jones & Hanton, 200 l ), doubt still remains whether positive emotions 

would always lead to positive consequences (Hanin, 1997; Hardy, 1998; Woodman & 

Hardy, 200 1 ). Furthe1111ore, cumulative research has supported the notion that anxiety 

could be facilitative in the contexts of test, music and sports perfo1111ance (Albert & 

Haber, 1960; Wolfe, 1989; Parfitt & Hardy, 1993; Parfitt, Hardy & Pates, 1995; Hardy, 

1996; Parfitt & Pates, 1999; Hardy, Woodman & Can-ington, 2004). 

Therefore, the authors contend that labeling anx iety as merely a debilitative 

emotion may risk an over-simplification of the complex nature of anxiety by 

narTowing its boundary of definition. Indeed, the origin of anx iety as part of a defense 

mechanism was meant to be functional from an evolutionary perspective (Ohman, 

1996, 2000). More specifically, anxiety was hypothesized to fulfill its adaptive 

function by means of facilitating threat detection (Eysenck, I 992) as well as 

mobilizing resources to protect individuals and prepare for actions (Calvo & 

Cano-Vindel, 1997). l n the processing efficiency theory of anxiety, Eysenck and 

Calvo ( 1992) have proposed that the potential positive effects of anxiety on 

performance may result from increased effort or motivation via a control system 

invo lved in anxiety to monitor and evaluate perfonnance, and to plan and regulate the 

use of processing resources. Collective ly, a regulatory dimension (i .e., perceived 

control) was incorporated into a part of anxiety in the present framework of 

perfo1111ance anxiety to explicitly express its underlying adaptive capacity (producing 

potential positive effects to he lp individuals adapt better in the face of threat). 
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In addition, this model has adopted the approach of multidimensionality 

proposed in test anxiety that more anxiety components were called for to better 

understand the construct of anxiety (Sarason, 1984; Rost & Schermer, 1992a; 

Schwarzer & Jerusalem, 1992; Hodapp & Benson, 1997). ln line with a broad 

cognitive perspective (Oatley & Johnson-Laird, 1987; Ohman, 2000; Mathews, 1992; 

Eysenck, 1992), many integrated models of anxiety that go beyond the two 

components of worry and emotionality (Libert & Morris, 1967; Morris, Davis & 

Hutchings, 1981) have been proposed across fields of psychology (e.g., Rost & 

Schermer, 1992b; Hagvet & Benson, 1997; Schwarzer & Jerusalem, 1992). Taken 

together, the present framework of perfom1ance anxiety is such a comprehensive one 

that along the addition of the regulatory dimension of anxiety, the cognitive dimension 

has included not only worry but also self-focus, and the physiological dimension has 

been differentiated into autonomous hyperactivity and somatic tension. 

Empirically, findings in sport psychology from studies that have utilized the 

Competitive Sport Anxiety lnventory-2 (CSAI-2; Martens, Vealey & Burton, 1990), 

based on the Worry-Emotionality model of anxiety (Liebert & Morris, l 967; Morris, 

Davis & Hutchings, 198 l; Spielberger, 1980), have not been entire ly satisfactory. In 

parti cular, the proportions of variance in performance accounted for have been lower 

than expected (Hardy & Hagvet, 1996; Woodman & Hardy, 200 l ). Moreover, the 

construct validity of the CSAJ-2 has been questioned (Lane, Sewell, Terry, Bartram & 

Nesti, 1999; Cox, Martens & Russell, 2003), and the role of self-confidence in the 

CSAl-2 has been debated (Martens et al, 1990; Jones, 1991 ; Woodman & Hardy, 

2003). A very popular measure such as the CSAI-2, founded on a discordant 

theoretical model, would likely yie ld inconsistent results. Consequently, a measure 
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based on a more coherent conceptualization is clearly worthy of construction. 

Previously, a preliminary measure of performance anxiety was developed in 

English (Cheng, Hardy & Markland, 2007a, in submiss ion), assessing the 

three-dimensional conceptualization of performance anxiety characterized by five 

subcomponents , with wo1Ty and self-focus indicating the cognitive aspect of anxiety, 

autonomous hyperactivity and somatic tension representing the physiological aspect 

of anxiety, and perceived control reflecting the regulatory aspect of anxiety. The 

present paper presents three studies that describe the development of a Chinese 

measurement based on this conceptual framework as well as its accordant measure of 

perfo1111ance anxiety established earlier in English. The factorial validity was tested 

through confirmatory factor analysis (CFA) in the domain of Taiwanese sports 

performance, involving a broad range of sports and skill ability, aiming to encompass 

a heterogeneous group in order to enhance the generali zability of the results. 

According to the conceptual model of perfom1ance anxiety and the prior CFA studies 

via the Engli sh data, this cross-cultural research of factorial validation was to test 

whether the measurement and structural models were best presented as a hierarchical 

five-dimensional or a first-order three-dimensional model (by merging worry and 

self-focus as a single dimension of cognitive anxiety, and merging autonomous 

hyperactivity and somatic tension as one dimension of physiological anxiety). 

The hypotheses were: (a) each pair of first-order subcomponents reflecting the 

same second-order dimension would correlate positively to echo their shared 

underlying construct (Cheng, Hardy & Markland, 2007a, in submission); (b) the two 

second-order dimensions of cognitive and phys iological anxiety would correlate 
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positively as show n in the previous relevant studies (Martens et al, 1990; Cox et al. , 

2003; Cheng, Hardy & Markland, 2007a, in submission); and (c) the correlations 

between the regulatory dimension of anx iety and the other two dimensions of 

cognitive and physiological anxiety would range in a broader fashion, as the nature of 

the regulatory dimension is different from that of cognitive and physiological anxiety. 

This regulatory ingredient was assumed to have potential to protect from or neutralize 

the maladaptive effects of cognitive/physiological anxiety. As such, there may be at 

least two logica l correlation patterns. First, the regulatory dimension would 

conventionally correlate negatively w ith the two dimensions of cognitive and 

phys io logical anxiety. For example, lack of perceived control would be associated 

with high cognitive/physiologica l anxiety, and vice versa, which is in line with 

previous relevant findings (Martens et al. , 1990; Carver & Scheier, 1998; Bong & 

Skaalvik, 2003; Cox et a l., 2003; Cheng, Hardy & Markland, 2007a, in submission). 

Second, the patterns of correlation could vary and may turn toward a positive 

direction because of the hypothes ized qualitative coping potential involved in the 

regulatory dimension of anxiety. That is, high perceived control could be associated 

with high cognitive/physiological anxiety. As suggested by severa l researchers (e.g., 

Eysenck & Calvo, 1992; Carver & Scheier, 1986), the negative effects of anx iety on 

perforn1ance can be countered by increased application of available resources or 

enhanced effort depending on one's expectancy for success. This is also in line with 

the findings in sports performance that high anxiety (measured by the CSAI-2) may 

be associated w ith high self-confidence (Edwards & Hardy, 1996; Hardy, 1996; 

Woodman & Hardy, 2003; Hardy, Woodman & Carrington, 2004). 



To start with, the five subcomponents that represent the three dimensions of 

performance anxiety construct were operationalized with regard to their definitions 

established from an extensive literature review. Definitions for each construct are 

summarized below. 

Worry: a cognitive fom1 of apprehension associated with possible unfavorable 

outcomes. 
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Self-focuse,l attention: an attentional shift to the se lf, leading to a self-evaluative 

state with an increased awareness of self-shortcomings concerning the performance of 

a task under pressure. 

Autonomic hyperactivity: physiological reactions involved with the involuntary 

muscle groups that are associated with the body's inner organs. 

Somatic tension: physiological reactions involved with the voluntary muscle 

groups that are motor-oriented. 

Perceived control: perception of one's capabilities (involving ability and resource) 

of being able to cope and of goal-attainment regarding the performance of a task 

under stress. 

Initial Development of the Measure 

Previous ly, an initial item pool with approximate 120 English items was 

generated as a base for measurement development to assess wony, self-focus, 

autonomic hyperactivity, somatic tension, and perce ived control, based on the 

definition of each subcomponent, and a variety of validated anxiety measures as wel I 

as an extensive review of the anxiety-related literature. The content of each 

subcomponent was operationalized fairly broadly. For example, the themes for worry 

included fear of failure, worry about making mistakes, and worry about uncertainty. 
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Likewise, two aspects of self-focus were included (Feigstein, Schei er & Buss, 1975). 

Private self-focus referred to an awareness of self-scrutinizing, based on one's own 

standards; whereas public self-focus was defined as an awareness of the self as a 

social object that is being evaluated by others, primarily in a critica l manner. A range 

of content was included, such as an increased awareness of negative self-evaluation, 

scrutiny of motor movement, being watched and judged, etc. Typical manifestations 

of physiological anxiety in the item pool were perceived breathlessness, cold sweat, 

increased heart rate, and dry mouth, etc. for autonomous hyperactivity; and perceived 

trembling, muscle tension, fatigue, etc., for somatic tension. Lastly, the content areas 

of perceived control included perceived performance abi lity, likely goa l attainment, 

coping capacity, etc. 

Each question in the item pool was thoroughly evaluated in tem1s of face validity, 

clarity of wording, and sentence structure, according to the established guidelines for 

questionnaire design (Converse & Presser, 1986; Hippler, Schwarz & Sudman, 1987). 

Additionally, several principles of instrument refinement (Smith & MaCarthy, 1995) 

were applied to the development process to ensure psychometric strength. These 

included the design of items expressing only a single idea in order to avoid possible 

multiple sources of variance (Clark & Watson, I 995), appropriate item difficulty 

(symptom severity) to enhance discriminating power in the target population, and the 

adequateness of item quantity so as to obtain a balance between the reliability and 

efficiency of the measurement (Smith & MaCarthy, 1995). Further, reverse-worded 

items were avoided to prevent the potential creation of unintended dimensionality due 

to a method (response-style) effect (Gana, Martin, Canouet, Trouillet & Meloni, 

2002). 
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Based on the English version of performance anxiety measure established from 

previous research in the context of British sports (Cheng, Hardy & Markland, 2007a, 

in submission), several steps were taken to construct the Chinese version of the 

measure. First, the measure of the 25-item English version was inspected for 

culture-specific content; none was found. Second, translation and back translation 

procedures (Hambleton & Kanjee, 1995) were utilized by bilinguals to achieve 

lingu istic equivalence. Third, a total of five more items was included to the Chinese 

version to increase scale validity concerning possible cultural difference. One item 

was added to the private aspect of self-focus, and four items to the subscale of 

physiological anxiety, w ith the subcomponents of autonomous hyperactivity and 

somatic tension gaining two more items each. By these means, an adapted 30-item 

Chinese measure using a five-point Likert scale ranging from l (totally disagree) to 5 

(totally agree) was established, w ith four items for worry, eight items for self-focus, 

and six items for each of the subcomponents of autonomous hyperactivity, somatic 

tension, and perceived control. Despite these additions, the measures of both versions 

were considered compatible as the inventory items of English and Chinese were a ll 

w ell operationalized in accordance with the definition of their con-esponding anxiety 

components. More importantly, both measures were directly developed by the same 

authors, who also proposed the conceptual model of perfom1ance anxiety and the 

construct definition of each component, with a coordinated consideration and 

understanding of both cu ltures, which should have effectively maximized the 

measurement equivalence of both versions at any level. In addition, this initial 

measure was piloted on fifteen sports participants from the targeted population to 

ensure the clarity of wording and comprehensibility of the inventory. 
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Study l: Initial Test of the Measure 

The objecti ve of this study was to evaluate the psychometric properties of the 

in itial 30-item Chinese measure, including the characteristics and strength of the 

individua l items, and the validity of the factorial structure of the measurement and 

structural mode ls. Noteworthily, it was beyond the scope of this report to engage in a 

detailed discussion of cultural comparison. However, cross-validation of a structural 

mode l across cultures has been suggested to be a strong test of the validity of a model 

(Van de Vijver & Leung, 1997; Sue & Chang, 2003), and was recommended as one 

way to ascertain conceptual equivalence of measures across cultures (Leung & Wong, 

2003; Butcher, Cheung & Lim, 2003). Moreover, it was considered advantageous to 

investigate the generalizability of the present three-dimensional model of performance 

anxiety across cultures to extend its applicabi li ty and further boost its deve lopment. 

Method 

Analysis. Confirmatory factor analysis was employed to assess construct 

validity using LISREL 8.72 and PREUS 2.72 (Joreskog & Sorbom, 2005). 

Maximum-likelihood minimization estimation was performed. [n addition, the 

sequential approach to model testing (Joreskog, 1993; Markland & Ingledew, 1997) 

was adopted to provide a rigorous test of the convergent and di scriminant validity of 

the measurement models. Th is progressively tests the model from one to multiple 

factors and low to high levels primarily for diagnostic purposes to prospectively 

reduce potential problems by deleting inadequate items. 

The first stage of sequential CFA involved testing five separate single-factor 

mode ls corresponding to the five subcomponents of won-y, self-focus, autonomous 
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hyperacti vity, somatic tension, and perceived control. The objective of this stage was 

to assess the convergent va lidity of the items reflecting each subcomponent. Large 

factor loadings for the items on their intended factor give evidence of convergent 

valid ity of the items. As such, items with low factor loadings were eliminated from 

the model. 

In the second stage of the analysis, two two-factor models for the dimensions of 

cognitive and physio logical anxiety were fonned by pairing the subcomponents that 

were hypothesized to load on the same dimension. The purpose of this stage was to 

identify any ambiguous items by standardized residua ls and/or modification indices, 

as well as to investigate the discriminant validity of the paired subcomponents by the 

SatoJTa-Bentler scaled x2 difference test (S-B x2,liff; Satorra & Bentler, 200 I). 

Accordingly, no items were allowed to cross-load on a non-intended factor, but factors 

were a llowed to correlate. 

Finally, the whole mode l was tested. At this final stage, a procedure known as the 

parceling method (Marsh, Antill & Cunningham, 1989) was implemented as 

necessary to reduce the number of estimated parameters to obtain a stable estimation 

due to the relatively sma ll sample s ize. A parceled model was produced w ith the 

construction of composite scores by randomly combining items that indicated the 

same fi rst-order subcomponent. The aim of this stage was to examine the factorial 

structure of the whole model and the discriminant validity of the three anxiety 

dimensions. Goodness of fit was assessed at each stage. The global model fit indices 

were examined, along with deta iled assessment of fit by the completely standard ized 

factor loadings, the standardized residuals, and the modification indices for the 
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covariance of the measurement errors. In terms of the assessment of g lobal fit, the 

chi-square (x2) statistic is the principal means of assessing model fit as a formal 

significance test of the covariance structure hypothesis. However, Joreskog and 

Sorbum ( 1989) have suggested that x2 be used more subjectively as an indication of fit, 

rather than as a test statistic, with large x2 values relative to the degrees of freedom 

indicating a poor fit and small va lues a good fit. A /Id/ratio of less than 2.0 has been 

further recommended as indicator of an adequate fit, but there remains little 

agreement on how small this ratio needs to be to be acceptable (Marsh & Hocevar, 

1985). Consequently, the arguments on how the x2 test is best interpreted among 

researchers have led to the development of other cri teria for assessing the fit of a 

model, and the strategy of reporting a range of fit indices has gained support from 

recent studies (Beauducel & Wittmann, 2005; Fan & Sivo, 2005). 

Taken together, throughout the studies reported in this paper, multiple criteria 

were used in the assessment of global fit as well as the Satorra-Bentler sca led 

chi-square (Robust x2; Satorra & Bentler, 1988). These criteria were the Root Mean 

Square Error of Approximation (RMSEA; Steiger, 1990), the Non-nom1ed Fit Index 

(NNFl; Tucker & Lewis, 1973), the Comparative Fit lndex (CFl; Bentler, 1990), and 

the Standardized Root Mean Square Residual (SRMR). The cutoff standards required 

for a good fit is the subject of much debate in the literature. In general, it has been 

reported that RMSEA values of .05 or less indicate a close fit whilst values greater 

than . IO represent unacceptable fit (Browne & Cudeck, 1993). Additionally, RMSEA 

values of .08 or less have also been suggested to be acceptable (McDonald & Ho, 

2002), together with SRMR values of less than . IO and NNFI values of greater 

than .90. However, more stringent criteria have been recommended that RMSEA 



values of .06 and SRMR values of .08 or less, and NNFI and CF! values of .95 or 

greater are required for a good fit (Hu & Bentler, 1999). 
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Participants. A Chinese sample of 203 university-based participants was 

drawn in Taiwan, from a wide range of sports (approximately 30 types), and with 

various sk ill levels, ranging from international or national (39.9%), through club, 

school, or regional (34.5%), to recreational level (25.5%). The average age of 

participants was 22.1 years (SD = 5. 7), with I 06 females (M = 20.6, SD = 3 .2) and 97 

males (M = 23.7, SD = 7.3). 

Procedure. Participants were briefed on the objective of the study and the 

instructions for the inventory. Consent for participating was obtained from all 

participants. They were asked to focus on the most recent sports event perfo1med 

under pressure that could be remembered clearly, and to recall how they felt before 

that specific sports performance. Administration of the inventory took approximately 

10 minutes, although no time limit was set. They were encouraged to ask any 

questions that occmTed to them while filling out the inventory. Retrospective data was 

collected for: (a) enhancing compatibility with the previous English studies (Cheng et 

al., 2007a, in submission), and (b) preventing intrusions on pre-game preparation and 

potential response bias due to pressure. The recalled timeframe was from w ithin two 

days (30%), one week (40%), or two months (30%). The subjective rating of 

perceived performance importance was also collected from the participants and 

exhibited a mean of 7.41 (SD = 2.23) on a IO-point Likert scale, ranged from I (not 

important at all) to IO ( very important). 



Results 

Although structural equation modeling (SEM) requires relatively large samples 

in order to have stable estimates, it is difficult to provide a reliable rule for an 

adequate sample size, as it depends on a number of factors (Tabachnick & Fidell , 
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200 l ). ln general, a sample of 200 is considered fair and 300 as good (Comrey & Lee, 

1992). In the majority of small to moderate models, a sample size of about 200 is also 

regarded as adequate (Boomsma, 1983). Moreover, the recommended minimum ratio 

of cases to estimated parameters is 5: l , and preferably I 0: I for non-no1mally 

distributed data (Bentler & Chou, 1987). The present sample (N = 203) was 

considered adequate for the tests of one- and two-factor models, with ratios of cases to 

estimated parameters ranging from 25.4: l to I 0.7: I . Furthennore, the parceled final 

model with a ratio of 13.5: 1 was also appropriate to achieve stable estimations. 

Initial inspection of the univariate normality of all items for skewness (values 

ranged from -.59 to .34) and kurtosis (values ranged from -1.09 to .05) revealed some 

violation, and the multivariate distributions were thus significantly non-nom1al. 

Although usually parameter estimates are not seriously affected, such a violation 

tends to inflate x2 and deflate standard errors. Hence, the Robust x2 was adopted, a 

method of correcting the x2 statistic for non-normality which takes into account 

multivariate kurtosis and has been shown to perform better than other estimation 

methods under various distributional assumptions (Chou & Bentler, 1995; Hu & 

Bentler, 1995). Nevertheless, some caution may be warranted in interpreting these 

results. 
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Under sequential CFA, three items were removed from the self-focus subscale 

(two from private self-focus and one from public self-focus) , and four items were 

dropped from the physiological subscale (two items from each physiological 

subcomponent). Therefore, a tota l of seven items was deleted from the original 

30-item measure due to low factor loadings, problematic residual patterns, and/or high 

modification indices. The fit indices of the one- and two-factor models following item 

deletion were good (Table 1 ). When examining both two-factor models, discriminant 

validity was tested by the Satorra-Bentler scaled x2 difference test (S-B x2 diff) 

respectively. The co1Telation (r = .88) between autonomous hyperactivity and somatic 

tension demonstrated an empirical distinction (S-B x2 diff (1) = 4.49, p < .05), with data 

showing that a two-factor model fitted significantly better than a respecified 

one-factor model in which the covariance between two factors was constrained to 1.0. 

Unsurprisingly, the high correlation (r = .96) between worry and self-focus fai led to 

be differentiated (S-B x2 
diff (I) = 1.1 5, p > .05). 
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Table 1. Fit Indices and Cronbach's Alpha (a) for the One- and Two-factor Models 

in Studies 1-3. 

Robust z' g[ RMSEA NNFI CF! SRMR Q Q 

Study I 

One-Factor Models 

Wo1Ty 4.40 2 .08 .08 .97 .99 .03 .74 
Self-focus 2.70 5 .55 .00 1.00 1.00 .02 .75 
Autonomous Hyperactivity 1.39 2 .04 .00 1.00 1.00 .02 .69 
Somatic Tension .04 2 .97 .00 1.00 1.00 .00 .70 
Perceived Control 13.52 9 .04 .05 .99 .99 .03 .82 

Two-Factor Models 

Cognitive Anxiety 24.45 26 .22 .00 1.00 1.00 .04 .85 
Physiological Anxiety 25.0 1 19 .02 .04 .99 .99 .04 .81 

Study2 

One-Factor Models 

Worry .99 2 .57 .00 1.00 1.00 .0 1 .76 
Self-focus 11 .39 9 .07 .02 1.00 1.00 .03 .77 
Autonomous Hyperactivity 8. 15 2 .01 .08 .96 .98 .03 .69 
Somatic Tension .41 2 .80 .00 1.00 l.00 .0 1 .68 
Perceived Control 5. 14 2 .06 .06 .98 1.00 .02 .78 

Two-Factor Models 

Cognitive Anxiety 49.46 34 .00 .03 .99 .99 .03 .85 
Physiological Anxiety 36.20 13 .00 .06 .97 .98 .04 .8 1 

Study3 

One-Factor Models 

Won-y .64 2 .70 .00 1.00 1.00 .01 .78 
Self-focus 5.95 9 .5 1 .00 l.00 1.00 .03 .80 
Autonomous Hyperactivity 2.73 2 .19 .04 .99 1.00 .02 .7 1 
Somatic Tension .5 1 2 .76 .00 1.00 1.00 .02 .68 
Perceived Control 4 .24 2 .12 .07 .98 .99 .02 .80 

Two-Factor Models 

Cognitive Anxiety 30.00 34 .3 1 .00 1.00 1.00 .03 .87 
Ph~siological Anxiet~ 12.92 13 .12 .00 1.00 1.00 .03 .82 
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At the final stage, the observed variables of the full model were parceled to 

reduce the estimated parameters to obtain a stable estimation. G iven the relatively 

small sample, six composite variables were constructed by randomly combing items 

that indicated the same first-order subcomponent of anxiety. This parceled model w ith 

a hierarchical structure of three second-order dimensions and five first-order 

subcomponents fa iled to fit as one of the estimated parameters was not identifiable. 

According to the high inter-factor coITelation shown from the tests of two-factor 

models between worry and self-focus, and between autonomous hyperactivity and 

somatic tension, an alternative parceled model was constructed, retaining only three 

dimensions by merging each of the paired subcomponents into single factors for the 

cognitive and physiological dimensions. This first-order three-dimens ional model 

fitted well w ith Robust x2
(6) = 4.1 , p = .57; RM SEA = .00, NNFI = 1.0, CFI = 1.0, 

and SRMR = .02 (Figure 1), which was not substantially different from the findings 

for a non-parce led vers ion of the three-dimensional model, with Robust x2(227) = 

349.8, p < .001 ; RMSEA = .05, NNFI = .96, CFI = .97, and SRMR = .07. 

The factor loadings of the final retained 23 items were all s ignificant, ranging 

from .76 to .4 1, with 19 (83%) items ach ieving a loading higher than .50. WoITy, 

autonomous hyperactivity, and somatic tension had four items each; self-focus had 

five, and perceived control had s ix items. Descriptive data including subsca le means 

and standard deviations for the cognitive, physiological, and regu latory (i.e., 

perceived control) dimensions and the four differentiated subcomponents (worry, 

self-focus, autonomous hyperactivity and somatic tension) of anxiety are reported in 

Table 2. The inter-factor coITelations between the three dimensions of anxiety in the 

parceled three-dimensional model were .74 between the cognitive and physiological 
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dimens ions, -.26 between the cognitive and regulatory dimensions, and -.30 between 

the physio logical and regulatory dimensions (see Figure I). 

Cognitive \ ________,.o.83 ~----0.Jl 

====: "0.85 ~---11.28 

0.74 

-0.26 

\ 

--------X Pl,y,ioSgK>~~L--===:=:====-0:.69 ~.SJ 

/-o.JO ~uru,.,;,,1/ '2 --~.JS 

\ Regulato~} -- ----_-_-_:-_-~-----~::_-1J.94--+~.12 
Dimension ~~ 

0.73 ~.47 

---------·· 
Figure 1. Results of confim1atoryfactor analy.;is for the final pirceled model in Study 1. 

Model fit indices were Robust x)(6) = 4.1 , p = .57; RlvISEA = .00, NNFI = 1.0, CFI = 

1. 0, and S RMR = .02 . A 11 data sho\l'ro we re com pie tel y sta11dardi1.e d solution. 

Obseived variables were composite . 
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Table 2. Descriptive Statistics for the Subscales of Performance Anxiety Measure in 

Studies 1-3. 

Subscale Means and 

SDs (in Parentheses) 

Three Subscales 

Cognitive dimension 

Phys iological dimension 

Regulatory dimension 

(Perceived control) 

Four Subcomponents 

Won-y 

Self-focus 

Autonomous hyperactivity 

Somatic tension 

Study J 

(N = 203) 

3.29 (1.07) 

2.86 ( 1.1 2) 

3.57 (0.99) 

3.38 (I. 10) 

3. 19 ( 1.04) 

2.73 (1.18) 

2.99 (I .07) 

Study 2 

(N = 450) 

3.43 ( 1.02) 

2.87 ( 1.13) 

3.56 (0.94) 

3.53 (I .09) 

3.37 (0.97) 

2.81 (1.16) 

2.95 (1.09) 

Study 3 

(N = 236) 

3.44(1.05) 

2.88(1.12) 

3.14 (1.09) 

3.5 1 ( 1.10) 

3.36 (1.00) 

2.83 (1.16) 

2.96 (1.08) 

Internal consistency. All measurement models of the five subcomponents 

following item deletion were examined by Cronbach 's (195 I) alpha reliabi lity 

coefficient (Table I). The three subscales of cognitive, physiological and regulatory 

dimensions of anxiety showed good internal consistency, with alphas ranged from .81 

to .85. 
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Study 2: Refinement of the Measure 

The objective of this study was to conduct a mi Id refinement to the instrument 

initia lly developed in Study I, and to further validate its factorial structure of the 

measurement and structural models in an independent Taiwanese sample. To improve 

the validi ty of the 23-item measure, a total of two more items was added to the 

subcomponent of self-focus ( one for each private/public aspect). The refined measure 

thus contained 25 items, w ith four items for worry, autonomous hyperactivity, and 

somatic tension; six for perceived control, and seven for self-focus (three private 

self-focus items and four public self-focus items). 

Method 

Participants. A diverse university-based sample of 686 participants (F = 289, 

M = 397) was drawn from several phys ical education colleges in Taiwan, with about 

35 sports and various levels of skill abili ty. To enhance the test of the validity of the 

refined measure, a procedure of built- in cross-validation was applied, adapted from 

the w ide ly used split-half cross-validation (Everett, I 983). This sample was randomly 

split w ith a ratio of 2: 1 by SPSS 11 .0. The first sub-sample of 450 cases was used as a 

calibration sample in the present study, and the second sub-sample of 236 cases was 

used as a va lidation sample for the next study. The cun-ent calibration sample involved 

various sports (approximately 34 types), and di verse skill levels, ranging from 

international or national (66.2%), through school or regiona l ( 16.2%), to recreational 

level (I 7.6%). The mean age of the participants was 20.2 years (SD = 2.0), with 199 

females (M = 20.1 , SD = 1.6) and 25 1 males (M = 20.3 , SD = 2.3). 

Procedure. Cons istent with the procedure in Study I , retrospective data was 
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collected from within two days (25%), one week (40.6%), or two months (23.3%). 

Moreover, the mean rating for the subjective perception of performance importance 

was 8.02 (SD= 2.0 I) on a I 0-point Likert scale. Data were analyzed in the same way 

as in Study I. 

Results 

The present sample (N = 450) was adequate to test the full model structure with a 

ratio of case to estimated parameter of I 0: l, without the need for using the parceling 

method. The assessment of univariate no1111ality of all items for skewness (values 

ranged from -.60 to .29) and kurtosis (values ranged from -.98 to -.06) indicated some 

violation. Therefore, Robust x2 was employed to adjust for the non-normality of 

multivariate distributions as in Study I. 

During sequential CFA, one item was dropped from self-focus, one from somatic 

tension, and two from perceived control. As a result, four items in total were reduced 

from the 25-item measure due to relatively weak factor loadings, problematic residual 

patterns, and high modification indices. Following item deletion, all one- and 

two-factor models exhibited a fair fit (Table 1 ), with the exception of the single-factor 

model of autonomous hyperactivity, which had a large Robust x2c2) = 8. 15, p = .01 ; 

and RMSEA = .08 (but NNFI = .96, CFI = .98, and SRMR = .03). The inter-factor 

correlations were high between worry and self-focus (r = .87), and between 

autonomous hyperactivity and somatic tension (r = .94). Through the S-B x2 

difference tests, the discriminant validity of woITy and self-focus was confirmed (S-B 

x2difl\ l) = 14.37, p < .00 I), but the distinction of autonomous hyperactivity and 

somatic tension was rejected (S-B x2dirt{l) = 2.33,p > .05). 
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The final (non-parceled) model with a hierarchical structure containing both the 

three second-order dimensions and the five first-order subcomponents (Robust x2(1 82) 

= 379.83, p < .00 I; RMSEA = .05, NNFI = .97, CFl = .97, and SRMR = .06) fa iled to 

fi t due to two improper estimates emerged between latent factors in the first and 

second level, similar to the previous English CFA studies (Cheng et a l. , 2007a, in 

submission). An alternative (non-parceled) model was constructed, retaining only 

three dimensions by merging worry and self-focus, and merging autonomous 

hyperactivity and somatic tension into single factors respectively. The fit indices of 

this first-order three-dimensional model were Robust x2( 186) = 459.4, p < .00 I; 

RMSEA = .057, NNFI = .96, CF! = .97, and SRMR = .06 (Figure 2). This x2 statistic 

was relatively large (relative to the degrees of freedom); however, the other fi t indices 

indicated a good fit. Collecti vely, these combined results suggested an acceptable fit 

of the data to the three-dimensional model. 

The factor loadings of the final retained 2 1 items in the three-dimensional model 

were all significant, ranging from .75 to .43, with I 9 (90.5%) items having a loading 

higher than .50 (see Figure 2). Except for self-focus with six items and somatic 

tension with three items, each of the remaining three subcomponents had four items 

(see appendix B for this Chinese measure in Chinese, and appendix C for an English 

translation of all item content of the Chinese measure as well as corresponding factor 

loadings). Descriptive data including item means and standard deviations for the three 

dimensions and the four subcomponents of anxiety are reported in Table 2. lt was 

noteworthy that the inter-factor correlation between the cognitive and regulatory 

dimensions (r = -.07) was not significantly different from 0.0, while the patterns of the 
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two other correlations (r = .74 for the cognitive and physiological dimens ions, 

and r = -.30 for the physiological and regulatory dimensions) (see Figure 2) remained 

generally consistent w ith those obtained in Study 1 and previous English studies 

(Cheng et al, 2007a, in submission). 
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Figme 2. Results of confirmato1yfactor analysis for the final (non-p,rceled) model in Study2. 

Model fi tindic es were Robust ;( ( 18 6) = 45 9 .4, p = .00 ; RMS EA = .0 57, NNFI = .96, 

CF!= .97, and SR!vIR = .06. All data shown were completely standardized solution. 
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Internal consistency. All measurement models of the five subcomponents 

following item deletion were examined by Cronbach 's a lpha coefficient (Table I). The 

three subscales of the cognitive, physiologica l and regulatory dimensions of anxiety 

showed acceptable internal consistency, with a lphas ranged from .78 to .85. 

Study 3: Replication of the Measure 

The objective of this study was to cross-validate the 2 1-item measure of 

performance anxiety using an independent Taiwanese sample. The psychometric 

properties as well as the factoria l validity were to be examined under a loose 

replication strategy (Diamantopoulos & Siguaw, 2000), where the validation sample 

was analyzed using the same model specification as in the ca libration sample, while 

all parameters were allowed to be freely estimated. 

Method 

Participants. A cross-validation sample (N = 236) was obtained from a 

random split of the larger sample (N = 686) in Study 2. The characteristics of the 

present sample corresponded well to that of the calibration sample, which consisted of 

a variety of sports (approximately 30 types), and diverse skill levels, ranging from 

international or national (59.7%), through school or regional (23.4%), to recreational 

level ( 16.9%). The mean age of the participants was 20.3 years (SD= 1.8), composed 

of 90 females (M = 20.0, SD = 1.5) and 146 males (M = 20.5, SD= 2.0). 

Procedure. Data was retrospective, with the recalled timeframe within two 

days (27.6%), one week (43.0%), or two months (18.4%). Furthermore, the mean 

rating of the subjective perception of perfonnance importance was 8.0 I (SD = 2.22), 
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a lmost identica l to that in the calibration sample in Study 2. Data were analyzed in the 

same fashion as in Studies 1-2. 

Results 

The sample size was appropriate, with ratios of cases to the number of estimated 

parameters ranging from 59: 1 to 11.2: I for the tests of one- and two-factor models, 

and a ratio of 11 .2: 1 for the parceled final model. Robust x2 was used as the previous 

studies for the adj ustment of some non-normality of multivariate distributions, which 

was revealed by assessing skewness (values ranged from -.61 to .26) and kurtos is 

(values ranged from - .97 to .05) for the univariate normality of a ll items. 

During sequential CFA, all one- and two-factor models fitted reasonably well to 

the data (Table 1 ). High correlations were found between worry and self-foc us (r 

= .93), and between autonomous hyperactivity and somatic tension (r = .96). The 

discriminant validity of two physiological subcomponents was not s upported (with 

S-B x\1ift{ J) = I . 12, p > .05), but that of worry and self-focus was supported (with S-B 

x2ctift{1) = 11.72,p < .001). 

On testing the final model, the model was parceled due to the relatively small 

sample. Nine composite items were constructed by randomly combining the observed 

variables that indicated the same first-order factor. The hierarchical structure with 

three second-order dimensions and five first-order subcomponents of this parceled 

model fa iled to fit due to one of the estimated parameters was not identifiable, similar 

to Study I . An a lternative parceled model with only three d imensions revealed a good 

fit, with Robust x\24) = 4 1.4, p < .00 I; RMSEA = .056, NNFl = .98, CFI = .99, and 
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SRMR = .047 (Figure 3). This result was further confirmed by the model fit from a 

non-parce led version of the three-dimensional model, with Robust x2C 186) = 303 .4, p 

< .00 I ; RMSEA = .05, NNFI = .97, CFI = .98, and SRMR = .076. 
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Figure 3. Results of confinnatory fac tor analy'Sis for the final puce led model in Study 3. 

Model fitindices were Robust ;((24) = 41.4,p = .00 ;RMSEA = .056, NNFI = .98, CFI 

= .99, andS RI\IIR = .047 . All data shown were completely standardized soluti.011. 

Observed variables were composite. 
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The factor loadings of the final 21 items were all significant, ranging from .81 

to .42, with 19 (90.5%) items having a loading higher than .50. Descriptive data 

including item means and standard deviations for the three dimensions and the four 

subcomponents of anxiety are reported in Table 2. The inter-factor correlations 

between the cognitive and physiological dimensions (r = .75), and between the 

physiological and regulatory dimensions (r = -.23) were consistent with the patterns in 

Studies 1-2; yet the correlation between the cognitive and regulatory dimensions (r = 

-.02) was again not significantly different from 0.0 (see Figure 3). Therefore, the 

correlation pattern in the three dimensions of anxiety found in Study 2 was generally 

replicated in this study. 

Internal consistency. All measurement models of the five subcomponents 

following item deletion were examined by Cronbach 's reliability coefficient (Table 1 ). 

The three subscales of the cognitive, physiological and regulatory dimensions of 

anxiety showed acceptable internal consistency, with alphas ranged from .75 to .86. 

Discussion 

Based on a three-dimensional conceptualization of performance anxiety, the 

present paper reports the development of a Chinese measure of performance anxiety 

and its factorial validation of the measurement and structural models in the context of 

Taiwanese sports. 

Consistent w ith the previous CFA findings in the Engli sh studies (Cheng et al., 

2007a, in submission), a first-order three-dimensional structure was supported for the 

factori al validity of the Chinese version of measurement and structural models. 



Discriminant validity was fairly weak for worry and self-focus as well as for 

autonomous hyperactivity and somatic tension across the three studies, given the 

inter-factor con-elations were high between the paired cognitive subcomponents 

(from .87 to .96), and between the paired physiological subcomponents (from .88 
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to .96). This explained why the hierarchical five-dimensional model was not 

supported in the present three studies. To sum, this conceptual model is best presented 

as three (rather than five) dimens ional. The differentiation of won·y vs. self-focus and 

autonomous hyperactivity vs. somatic tension remains only at a descriptive leve l 

while the integrity of the three-dimensional model is intact under this relatively early 

stage of mode l development. Undoubtedly, more studies are necessary to test if they 

can be separated empirically. Future investigations under more specific contexts ( e.g. , 

specified task demand, skill level, sports type, etc.) might reveal differential patterns 

between these anxiety subcomponents as various groups of perfonners might manifest 

anxiety responses differently, and various anxiety components might impact 

dissimilarly on different aspects of performance in varied conditions. 

It is noteworthy that while the correlation patterns between the cognitive and 

physiological dimensions (ranging from .68 to .74), and between the regulatory and 

physiolog ical dimensions (ranging from -.54 to -.23) were generally consistent across 

the previous two English studies (Cheng et al., 2007a, in submission) and the present 

three Chinese studies, the correlation between the regulatory and cognitive 

dimensions shifted substantia lly from -.49 in the previous first English study, through 

-.26 in the second English study and the present Chinese Study 1, to become not 

significantly different from 0.0 in the Chinese Studies 2-3 here (r = -.07 and -.02, 

respectively). However, such result of near-zero correlation did not contradict the 



assumptions underlying the proposed framework. As hypothesized in the earlier 

section, the regulatory dimension, reflecting an underlying coping capacity involved 
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in the dynamics of anxiety, may potentially prevent high cognitive and physio logical 

anxiety from being maladaptive. For example, anxious individuals may exhibit high 

cognitive/physiological anxiety together with either low or high level of perceived 

contro l. Therefore, the intercorrelation between the regulatory and 

cognitive/physiological dimensions would potentially range broadly, from negative 

(e.g., Martens et a l., 1990; Carver & Scheier, l 998; Bong & Skaalvik, 2003; Cox et a l. , 

2003), to positive (e.g., Edwards et a l. , 1996; Woodman & Hardy, 2003; Hardy et a l. , 

2004). Consequently, it is statistically logical that such opposed actions (with both 

negative and positive directions) could just produce a joint impact that leads to a 

near-zero correlation (Aron & Aron, 2003), as demonstrated here. Nevertheless, more 

research is needed to substantiate the above line of reasoning. 

A subsequent question was why such a correlation pattern was revealed 

specifica lly in the present Studies 2 and 3? If cultural difference was a major issue in 

this case, one would expect to have obtained a simi Jar finding in the first 

cross-cultural study (Chinese Study 1 ), but this study showed a correlation pattern 

resembling that obtained from the previous British research (i.e., the second English 

study) (Cheng et al. , 2007a, in submission). In an inspection on the sample features of 

the two previous Eng lish studies and the three Chinese studies here, there appears to 

be a d ifference between the samples in the Chinese Studies 2-3 and those in Chinese 

Study l and the previous English studies, despite the effort to make all sample 

characteristics correspond as closely as possible. Discrepancies were observable 

mainly in skill level, regarded as a crucial individua l difference variable (Jones, 
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Hanton & Swain, 1994; Swain & Jones, 1996), and the subjective rating of 

perfom1ance importance, suggested as an important antecedent of anxiety (Lowe & 

McGrath, 197 1 ). Both variables showed a similar trend across all English and Chinese 

studies, noticeably higher in the present Chinese Studies 2-3 (percentages of skill 

ability above national level for the previous two English samples, labeled as Samples 

1-2; and the present three Chinese samples, labeled as Samples 3-5 = 23.4%, 39.4%, 

39.9%, 66.2%, 59.7%; and means of the rating on performance importance for these 

Samples 1-5 = 7.44, 7.5 1, 7.4 1, 8.02, 8.01 ; SDs = 1.97, 2.00, 2.23, 2.01, 2.22). As 

expected, the Kruskal-Wallis test showed a significant difference (x2
( 4) = 156.93, p 

< .00 I) in skill level across Samples 1-5. There was no significant difference from the 

chi-square test for independence within Samples 4-5 (x\l ) = 2.54, p = .11 ) and within 

Samples 2-3 (x2(1) = .00, p = .99), but a significant difference was revealed within 

Samples 3-4 (x2(]) = 38.72, p < .001 ). Furthem1ore, one-way ANOVA showed a 

significant difference (F( I, 1445) = 6.55, p < .00 I) in mean rating on performance 

importance across the five studies. Post-hoc comparisons using Tukey HSD indicated 

that Samples 4-5 differed significantly (p < .05) from Samples 1-3. Consequently, it is 

likely that such variables as skill level and perceived importance of performance, etc. 

may have played some roles in altering the con-elation pattern between the regulatory 

and cognitive dimensions. One possible explanation for the resul ts may be that more 

skilled perfom1ers who are used to more stressful situations may have better 

regulatory potential than less skilled performers to qualitatively neutralize (e.g., 

tolerate or dissociate) high cognitive anxiety. Therefore, negative correlations would 

appear in Samples 1-3 (with less skilled performers), whereas near-zero con-elations 

would appear in Samples 4-5 (with more skilled performers). More research is clearly 

needed to examine the mechanism of the regulatory dimension of anxiety further and 
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how it may relate to the cognitive and physiological dimensions differently. 

lt was a challenge to achieve convergent validity for the items on each subscale, 

as the majority of theoretically-derived items for each of the five subcomponents 

involved rather heterogeneous content in order to increase the representability of each 

subscale. Indeed, Hagvet and Benson ( 1997) have pointed out that this could resu lt in 

unexpected multidimensionality of the construct. For example, Dunn defined sports 

competitive worry as a multidimens ional construct by referring to a variety of content 

domains, i.e., performance failure, negative evaluation, injury or physical danger and 

situational uncertainty (Dunn & Syrotuik, 2003; Dunn, 1999). However, it remains 

debatable whether diversified content is suffici ent to represent multidimensionality 

from a theoretical perspective. In the present paper, each of the five subcomponents of 

perfo1mance anxiety, operationalized by involving a range of content areas, was 

considered by the authors to be unidimensional. This was principally with reference to 

the viewpoint that multidimensionality is more justifiable when the multiple 

dimensions of a construct differ in their internal underlying psychologica l processes, 

rather than in their external sources of content (Eysenck, 1992). As additional 

empirical support for the above argument, the convergent validity of items with 

diverse content for each of the five subsca les was supported across the three Chinese 

studies and the previous two Engli sh studies (Cheng et al., 2007a, in submission). The 

most obvious example was the one-factor mode l of self-focus, which included the two 

aspects of private and public self-focus (Fen igste in et al., 1975) that were argued to 

differ only at a content level (Wicklund & Gollwitzer, 1987), and consistently showed 

a good fit to the data. Nevertheless, such an approach may require caution as it might 

cost interna l consistency, factor loadings or convergent validity of the items. 
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ln conclusion, the factorial structure of a three-dimensional first order model of 

performance anxiety was supported through three CFA studies via cross-cultural tests 

on Taiwanese sports. The validity of the structural model was considered to be 

strengthened particularly through cross-validation across cu ltures (Van de Vijver & 

Leung, 1997; Sue & Chang, 2003). Furthermore, the 2 1-itern Chinese measure of 

performance anxiety exhibited significant factor loadings and reasonable internal 

consistency. This measure appeared comparable to the Engli sh version of the measure 

established in the previous research (Cheng et a l. , 2007a, in submission) in 

representing the proposed model of perforn1ance anxiety as they were developed by 

the same researchers who also constructed the conceptual framework, with an 

understanding and consideration of two cultures. More importantly, the replication of 

major factor structure was confirmed between two measures, suggested as a necessary 

indication for conceptual equivalence of measures across cultures (Leung & Wong, 

2003; Butcher et al., 2003). Nevertheless, more data are necessary to further 

investigate the psychometric properties of this Chinese instrument of performance 

anxiety. Although the present measure was validated across a wide range of sports 

contexts and skill levels, most favorably for participants aged around 20.8 (SD= 3.3), 

its generalizability to other perforn1ance settings and other age groups of performers 

( e.g. , under age of 17) has yet to be examined. Lastly, the data of pre-competitive 

anxiety were collected retrospectively, given the validity of recall has been verified 

(Hanin, 1980, 1986; Gould, Tuffey, Hardy & Lochbaum, 1993; Randle & Weinberg, 

1997; Butt, Weinberg & Horn, 2003; Harger & Raglin, 1994). Possible undesirable 

effects associated with prospective study, i.e., intrusion on pre-game preparation and 

response bias that may be due to social desirability or self-defense as a coping style 

(Martens et al., 1990; Mendolia, 2002; Hippe I, Hippe!, Conway, Preacher, Schooler & 
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Radvanske, 2005), may be reduced. In addition, a retrospective design may create 

least ethical concerns provided that a substantial amount of participants (N = 889) 

were involved in these studies at this initial stage of measurement development. 

However, it is worth noting that a certain portion (approximately 18.4% to 30%) of 

data in the three studies were recalled within two months and may thus be less reliable. 

Consequently, despite the present findings being reasonably promising, future 

prospective research is desirable to confirm current resu lts. 

Above all, this newly developed measure may be of both theoretical and practical 

value. Theoretically, it is based on an integrated conceptualization that reflects a 

comprehensive view of perfom1ance anxiety, in which the adaptive potential of 

anxiety is acknowledged explicitly by incorporating a regulatory dimension. Apart 

from conceptual considerations, the present measure lends itself to the examination of 

both the s ingular and interactive effects of different components of anxiety within 

various sports contexts. Although current evidence can only advocate the use of the 

cognitive, physiological , and regulatory subscales of anxiety at the global level, 

further differentiated subscales for worry, self-focus, autonomous hyperactivity, and 

somatic tension might be applicable given a germane context. Further research is 

undoubtedly required to provide additional psychometric validation; and, in particular, 

to examine the explanatory and predictive power of the three-dimensional model of 

perfonnance anxiety, as the establishment of construct validity is an ongoing process 

(Schwab, 1980; Smith & MaCarthy, 1995; Cronbach, 1971 ). 



Chapter 4 

Predictive Validity of a Three-Dimensional 

Model of Performance Anxiety: 

A Preliminary Test in the Context of 

Tae-kwon-do Sport Performance 
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Abstract 

This study examines the predictive validity of a three-dimensional model of 

perfonnance anxiety (Cheng, Hardy & Markland, 2007a, in submission), with 

interactive as well as main effects of three anxiety factors, i.e., cognitive anxiety, 

physiological anxiety, and the regulatory dimension of anxiety (perceived control). 

Pre-competitive anxiety ratings were obtained from both genders of elite level of 

Chinese (Taiwanese) tae-kwon-do sports perfonners (N=99). A self-assessed 

performance measure based on six criteria for optimal tae-kwon-do performance was 

developed and administered retrospectively in order to investigate the prediction of 

anxiety variables on performance. The component of perceived control accounted for 

an additional 20.4% of performance variance over and above that accounted for by 

cognitive and physiological anxiety. A significant interaction between perceived 

control and phys iological anxiety, accounting for an additional 11 .6% of perfom1ance 

variance, also emerged. In total, the whole model explained 36.9% of perfonnance 

variance. Overall, this study revealed some initial support for the predictions based on 

the three-dimens ional conceptualization of performance anxiety. 
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In sport psycho logy, anxiety has been one of the main topics studied when 

examining performance in the stress-related contexts. Advances have been made in 

both conceptualization and measurement of performance anxiety. For example, the 

unidimensional conceptualization of anxiety was superceded by a multidimensional 

model in multidimensional anxiety theory (Martens, Vea ley & Burtons, 1990). 

Furthermore, examinations of the interactive effect of anxiety variables in the 

catastrophe model (Hardy, 1990, 1996), and the directional dimens ion of anxiety 

(Jones, 1991 , 1995) have improved the prediction of the anxiety-performance 

rel ationship. However, there remains debate regarding fundamental issues, e.g., the 

problems of definition that are ingrained in the context of anxiety research . ln 

particular, empirical data concerning anxiety effects on sports performance has shown 

anxiety to be not only debilitative but also fac ilitative (Jones & Cale, 1989; Parfitt & 

Hardy, 1993; Parfitt, Hardy & Pates, 1995; Edwards & Hardy, 1996; Woodman & 

Hardy, 2003). From a conceptual perspective, some researchers in sport psychology 

(Jones, Hanton & Swain, 1994; Jones, 1995; Burton & Naylor, 1997; Jones & Hanton, 

2001 ; Hanton, Mellalieu & Ha ll, 2004) have argued that anxiety is always 

maladaptive (producing negative effects), and have attributed positive effects 

associated with a nxiety to other positive states. A lthough anxiety can be very 

unpleasant, it remains questionable whether such a complex emotion can only lead to 

negative consequences with regard to performance (Hanin, 1997; Hardy, 1998; 

Woodman & Hardy, 200 I). 

Consequently, a three-dimensional model of performance anxiety was proposed 

to offer an alternative perspective to the understanding of the complex 

anxiety-performance relationship, based on several lines of conceptual argument (for 



detail s, see Cheng, Hardy & Markland, 2007a, in submission). The construct of 

perfom1ance anxiety is defined as an unpleasant psychological state in reaction to 

perceived threat concerning the performance of a task under pressure. From a 

theoretical perspective, although anxiety is an unpleasant emotion, this integrated 

conceptualization of performance anxiety views anxiety as relatively neutral 

(producing not only negative but also positive effects) as opposed to purely 

ma ladaptive (producing merely negative effects). A regulatory dimension of anxiety 

was added to the two intensity-oriented dimensions of cognitive and physiological 

anxiety, as an explicit reflection of the regulatory capacity involved in the dynamics 

of anxiety. Consequently, the model comprises three main anxiety dimens ions: the 

cognitive dimension, consisting of won-y and self-focused attention (labeled as 

self-focus hereafter); the physiological dimension, consisting of autonomous 

hyperactivity and somatic tens ion; and the regulatory dimension, represented by 

perceived control. 
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As an initial stage of model development, psychometric evidence by 

confirmatory factor analysis (CFA) showed support for the factorial validity of the 

measurement and structural models as a three-dimensional first order model, rather 

than a hierarchical five-dimensional structure. This support was obtained through five 

independent samples (involving English and Chinese participants) across a wide range 

of sports and skill levels. According to these findings from CFA, this newly proposed 

comprehensive framework of perfom1ance anxiety is best presented by three factors, 

i.e ., cognitive anxiety, physiological anxiety, and the regulatory dimension of anxiety 

(perceived control). The differentiation between the cognitive subcomponents of 

won-y and self-focus, and between the physiological subcomponents of autonomous 



hyperactivity and somatic tension thus remains only at a descripti ve level until 

significant empirical separation is revea led (For more details, see Cheng, Hardy & 

Markland, 2007a, in submission; 2007b, in preparation). 
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Research us ing the Competitive State Anxiety lnventory-2 (CSAI-2; Martens et 

al. , 1990) to investigate anxiety-performance dynamics has shown some equivocal 

results. In particular, the performance variance accounted for by cognitive anxiety 

(worry) and somatic anxiety has been less than expected. It is thus unsurpris ing that 

the predictive power of cognitive and somatic anxiety has been relatively low and 

inconsistent. More specifically, multidimensional anxiety theory (Martens et al., 1990) 

predicted that cognitive anxiety and self-confidence would be stronger predictors of 

perfonnance as symptoms of somatic anxiety were found to decrease at the onset of 

competition. However, empirical studies using the CSAI-2 showed contradictory 

results (Gould, Petlichkoff, Simons & Vevera, 1987; Edwards & Hardy, 1996; Swain 

& Jones, 1996), and some even fai led to show any significant relationship at all 

(Krane & Williams, 1987; Martin & Gi ll, 1991; Krane, William & Feltz, 1992). 

Despite the incompatibility in these findings, the subscale of self-confidence in the 

CSAI-2 appeared to be the most reliable predictor of perfom1ance (Woodman & 

Hardy, 2003; Hardy, 1996; Craft, Magyar, Becker & Feltz, 2003; Jones, Swain & 

Hardy, 1993; Swain & Jones, 1996). 

Apart from the fact that self-confidence has a fairly direct link with perceived 

control as both are concerned with goal -attainment, research on the interpretation of 

anxiety symptoms (Jones, 1991 , 1995) is a lso consistent with the above line of 

reasoning. The directiona l perceptions of anxiety, i.e., symptom interpretation as 
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facilitative or debilitative was proposed to provide further understanding of the 

competitive state anxiety response (Jones & Swain, 1992; Jones, Swain & Hardy, 

1993; Jones & Swain, 1995; Swain & Jones, l 996). The directional interpretation of 

anxiety is clearly relevant here as Jones' model was derived from Carver and 

Scheier 's ( 1986, 1988) control-process perspective on anxiety. The interpretation of 

anxiety symptoms was proposed to be a refl ection of perceived control (Jones, 1995) 

or moderated by perceived control (Hanton & Connaughton, 2002; Hanton, O'Brien 

& Mella lieu, 2003). Moreover, Swain and Jones (1.996) showed that the direction of 

cognitive and somatic anxiety accounted for 23.4% and 17% of performance variance 

respectively, whereas the intensity of cognitive anxiety accounted for 18.4% (in an 

inverted-U relationship) and the intensity of somatic anxiety accounted for only 2%. 

Col lectively, perceived control in the current three-dimensional model is hypothesized 

to be a crucial element in predicting anxiety-perfo1111ance relationship as this 

component may relate more closely than other anxiety components to the effects of 

anxiety on perfo1111ance. Jt is anticipated that the complicated relationship between 

anxiety and performance would better be revealed with this additional anxiety 

component of perceived control. 

Another important issue contributing to the prediction of the 

anxiety-performance relationship is the interactive influence of anxiety 

subcomponents upon performance. As long ago as the I 960s, research in test anxiety 

revealed interactive effects for worry and emotionality upon performance (Liebert & 

Morris, 1967; Doctor & Altman, 1969). ln sport anxiety, Fazey and Hardy ( 1988) 

proposed a cusp catastrophe model of anx iety and performance. One of the main 

characteristics of this model was the consideration of interactive effects of anxiety 



subcomponents. Hardy ( 1990) has argued that multidimensional anxiety theory 

assumes that the effects of the different subcomponents are addictive, and it is a 

fundamental problem as the theory attempts to examine a four-dimensional 

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

performance in a series of two-dimensional relationships. It is suggested that 

interactive effects of anxiety variables may offer insight and explain further the 

anxiety-perfo1mance re lationship (Jones, 1995; Edwards & Hardy, 1996; Hardy, 

I 996). 
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The cusp catastrophe model has offered the only specific prediction on the 

interactive pattern of anxiety variables, i.e., cognitive anxiety (worry) and 

physiological arousal. More specifically, a divergent form of interaction (see Figure I ) 

was hypothesized that low physiological anxiety would be associated with better 

performance than high physiological anxiety, and this discrepancy in performance 

between low and high physiological anxiety would increase as cognitive anxiety 

increases. However, this specific interaction pattern has not always been confirmed 

(Edwards & Hardy, 1996; Hardy, Woodman & Carrington, 2004). In more detail, 

Edwards et al. (1996) investigated 45 female netball players competing at the level of 

univers ity, regional or local league, and found a significant cross-over interaction of 

cognitive and physiologica l arousal (Figure 2). This result showed that low 

physiological arousal may not be associated with better performance than high 

physiologica l arousal, particularly as cognitive anxiety decreases, which is 

inconsistent w ith the prediction by the catastrophe model. Furthermore, a recent study 

(Hardy et al, 2004) examined eight male golfers of medium handicaps (M = 12, SD = 

5) and obtained two interactive patterns of cognitive anxiety x somatic anxiety under 
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the conditions of high and low self-confidence. In the condition of low 

self-confidence, a divergent interaction of cognitive and somatic anxiety (see Figure 3) 

emerged in the fashion as predicted by the catastrophe model. However, in the 

condition of high se lf-confidence, another divergent, although very different, 

interactive pattern (see Figure 4) was revealed that high (rather than low) somatic 

anxiety was generally associated with better performance, and the difference in 

performance became larger as cognitive anxiety increases, which again is incons istent 

with the prediction of the catastrophe model. 
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Taken together, the interactive effect of anxiety variables appeared to be more 

diversified than expected. Contextual variables (e.g., sport type, skill level , 

competition importance, etc .) are likely to play an influential role in predicting the 

anxiety-perfom1ance relationship. Perhaps it is not reali stic to predict the complex 

anxiety-performance relationship through merely a single specific pattern of 

interaction across all diversified contexts. lt may be more logical to expect that there 

would be variations in the interactive patterns of anxiety variables if the context is 

different. Given the complexity of the present model, it allows for the possibilities of 

three 2-way (cognitive anxiety x physiological anxiety, cognitive anxiety x perceived 

control, or physiological x perceived contro l) and one 3-way (cognitive anxiety x 

physiological anxiety x perceived control) interactions. In keeping with the potential 

of interactive effects of anxiety in predicting anxiety-performance, it is anticipated 

that the interactions of anxiety variables wou ld significantly account for additional 

performance variance over and above main effects of anxiety. However, these four 

possible interactions may not all emerge to be significant predictors as contextua l 

variables would likely to be crucial. Nevertheless, the current tae-kwon-do sport under 

investigation is a contact sport that requires instant physical strength/power and the 

coordination of large-unit (as opposed to fine) motor control, and a lso concerns 

possible physical harm. Under a sport of such a nature, physiological anxiety might 

impact on perfonnance more than cognitive anxiety. Consequently, it is anticipated 

that a divergent form of significant interaction involving physiological anxiety and 

perceived control would probably occur in the context of this study. Genera lly, high 

perceived control would be associated with better performance than low perceived 

control despite the level of physiological anxiety, but the specific pattern in relation to 

the impact of physiological anxiety under high and low perceived control upon 
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performance is not predicted as previous research showed inconsistent data in 

different contexts (Edwards & Hardy, 1996; Hardy et al. , 2004). As a result, the exact 

fonn regarding the predicted divergent interaction of anxiety variables remains of 

some exploratory nature in this initial model testing. 

ln sum, the objective of the present study was to examine the preliminary 

predictive va lidity of the three-dimensional model of performance anxiety. The 

following hypotheses were tested: 

I . Perceived control would account for significant additional variance in 

performance over and above that accounted for by the cognitive and 

physiological components of anxiety. 

2. The interactive effects upon performance among anxiety subcomponents 

wou ld significantly account for add itiona l performance variance over and 

above main effects of anxiety. 

3. Although the four possible (three 2-way and one 3-way) interactive effects of 

anxiety variables may not all emerge to be significant, it was hypothesized that 

a significant divergent fonn of interaction involving physiological anxiety and 

perceived control may occur in the presen t context of tae-kwon-do sports. 

Nevertheless, other than the assumption that high perceived control would 

generally be associated with better perfonnance than low perceived control 

despite the level of physiological anxiety, the specific interactive pattern of 

perceived control x physiological anxiety upon elite level of Taiwanese 

tae-kwon-do sports performance remains exploratory. 
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To enhance the present investigation of predictive validity, some methodolog ical 

issues were cons idered. In particular, an individual, contact, and subjectively scored 

sport, i.e., tae-kwon-do, was targeted for several reasons. First, such a sport type has 

been suggested to evoke greater changes in and higher levels of pre-competitive 

anxiety than team, non-contact and objectively scored sports (Martens et al., 1990). 

Second, the overall duration of a complete tae-kwon-do contest is relative ly short 

(about IO minutes) so that the variation in anxiety levels between pre- and 

within-competition should be minimized. Given that it is practically impossible to 

measure anxiety during performance, the anx iety state measured before such a sports 

competition may show a better predictive power with regard to subsequent 

perfom1ance than would be the case with other sports of longer duration. Furthermore, 

in order to produce better prediction, a sens itive performance measure was utilized, as 

absolute perfonnance outcome (e.g., win/loss) is rather g lobal and lacks precision 

(Gould et al., 1987; Parfitt, Jones & Hardy, 1990; Jones, 1995; Butt, Weinberg & 

Hom, 2003 ; Hardy, Woodman & Can-ington, 2004; Hardy & Hutchinson, 2007). 

Hence, fol lowing Hardy and Hutchinson 's (2007) recommendation, a composite 

measure of optimal tae-kwon-do performance was developed and utilized in this 

investigation to tap better the sensitive relationship between anxiety and performance. 

Method 

Participants 

The participants were all uni versity-based tae-kwon-do athletes, who attended 

the major contest of Taiwan University Sports, which was the most important and 

largest-scale annual competition for all university sports in Taiwan. There were two 

(highly- vs. less-skilled) leve ls of sports ability involved in this tae-kwon-do 
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competition. Only those competing at the highly-skilled level were included in the 

present study, which comprised the students who majored in tae-kwon-do and trained 

daily for several hours. Considering that ski ll level is a performance-re lated indiv idual 

difference variable that may exert a significant effect in the context of anxiety and 

perfom1ance (Jones, Swain & Hardy, 1993; Jones, Hanton & Swain, 1994; Jones & 

Swain, 1995), this subgroup of a very high standard was targeted because these 

athletes wou ld be more aware of their stress states and have a better capacity to assess 

their own performance than would perfonners at a less-skilled level , who were only 

amateur, club performers of tae-kwon-do and practiced for only a few hours weekly. A 

total of 99 participants from sports majoring departments of seven universities in 

Taiwan, with both genders (N for Male = 54, Female= 45), were included in this 

study. Approximately 37.4% of the participants were international competitors, and 

many of them (n = 15) have won medals in the world-class contests. The mean age of 

participants was 20.51 years (SD = I. 72), which was compatible between two genders 

(Male = 20.6 1, SD = 1.88; Female = 20. 78, SD = 1.51 ). Al l participants and the team 

coaches were contacted and briefed on the objective of the study by the first author 

two weeks prior to the competition. Consent to take part in the study was confirmed 

by each participant. 

Measures 

Two measures were employed in the present study: a prospective measure of 

three-dimensional state performance anxiety and a retrospective self-assessment of 

tae-kwon-do sport performance. 
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Anxiety Measure. The measure of performance anxiety based on the 

three-dimensional framework was developed previously in both English and Chinese, 

with support for factorial validity of both versions (for more details, see Cheng, Hardy 

& Markland, 2007a, in submission; 2007b, in preparation). The Chinese version of the 

measure was used in this investigation w ith a total of 21 items (see appendix B for 

this Chinese measure in Chinese, and appendix C for an English translation of the 

measure items). The cognitive dimension comprised IO items (with 4 items for woITy 

and 6 for self-focus), the physiological dimension had 7 items (with 4 for autonomous 

hyperactivity and 3 for somatic tension), and the regulatory dimension (i.e., perceived 

control) had 4 items. Al I items were measured on a five-point Likert scale, from l 

(totally disagree) to 5 (totally agree). The internal consistency of the three subscales 

was assessed by Cronbach 's ( 195 1) a lpha reliability coefficient. Good internal 

consistency was revealed, with alpha ranging from .78 to .87 in the previous 

validation studies (Cheng, Hardy & Markland, 2007a, 2007b), and ranging from .85 

to .86 in the present sample. 

Performance Measure. A self-assessment measure of tae-kwon-do sport 

performance was developed for the present study (cf., Hardy & Hutchinson, 2007). A 

total of six performance criteria were inc luded after consulting with the former 2004 

Olympic coach for the Taiwan tae-kwon-do team that won two gold and one silver 

Olympic medals, as well as several senior head coaches and internationally-licensed 

referees in Taiwan. The study participants were asked to retrospectively rate their 

level of performance with respect to their cu1Tent capacity and personal expectations. 

Their level of performance was rated on a 10-point Likert scale, from I (least 

satisfactory) to IO (highly satisfactory). The six self-assessed performance dimensions 
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were: (a) attacking aggressively and effectively, (b) fighting back efficiently, (c) 

putting personal effort into optimal performance, (d) employing effective competitive 

strategies, (e) physical energy and strength, and (f) reacting appropriately to all 

competitive situations. The total score of this composite measure of overall playing 

performance, ranging from 6 to 60, was used as the predictor/dependent variable for 

analysis. In addition, this six-item measure showed good internal consistency, as 

assessed by Cronbach 's alpha ( a = . 85) for the present sample. 

Procedure 

All participants were briefed regarding their involvement in the field study two 

weeks before the contest, and briefed again on the procedure one day before their 

competition. T he tae-kwon-do games lasted for four days with matches from round 

one up to round five if performers continue to win. Round one was specifically 

targeted so that data could be coll ected from a ll participants. They were asked to 

complete the measure of anxiety 30 minutes before their first round match. Within 30 

minutes after they finished their match , the self-assessed performance measure was 

administered. Confidential treatment of the participants' responses was guaranteed. 

A ll questionnaires were anonymous, and administered by a small group of trained 

research assistants, who were familiar with tae-kwon-do and therefore had a better 

capacity for building good rapport with participants under the stressfu l circumstances. 

Data Analysis 

To investigate the predictive validity of the three-dimensional model upon 

performance, moderated hierarchical multiple regression was used. To prevent false 

correlations, t-tests were conducted prior to the regression analyses to examine 
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possible gender effects (Jones, Swain & Cale, 1991; Edwards et al., 1996; Swain et al., 

1996) in the independent (the scores of the three subscales of performance anxiety 

measure) and dependent variables (tae-kwon-do performance scores). The data from 

the three anxiety subscales were then centered before formi ng the cross-product terms 

in order to remove the potential problem of multicollineality in interactive models 

(Cronbach, 1987; Jaccard, Turrisi & Won, 1990). A total of seven independent 

variab les were then entered separately in seven blocks, in the order of the three main 

effects (cognitive anxiety, physiological anxiety, and perceived control), fo llowed by 

the 3 two-way interactive terms (cognitive anxiety x physiological anxiety, perceived 

control x cognitive anxiety, and perceived control x physiological anxiety), and finally 

the three-way interactive term (perceived contro l x physiological anxiety x cognitive 

anxiety). 

Results 

Correlational analysis was initially utilized to identify zero-order relationships 

among variables. Table I shows the intercorre lations among the scores of the anxiety 

subscales and tae-kwon-do self-assessed performance score. The largest correlation 

among independent variables was of a moderate size, between the cognitive and 

phys iological dimens ions (r = .56, p < .00 I). The component of perceived control was 

negatively related to the physiological component (r = -.37, p < .00 I), and 

non-significantly related to the cognitive component (r = -. 13, p = . l 0). With regard to 

the correlations between perfom1ance and the anxiety subcomponents, perceived 

control was most strongly related to performance (r = .46, p < .00 1 ). 



Table 1. Intercorrelations of Three Subscales of Performance Anxiety and 

Performance. 

2 

l . Performance .460** 

2. Perceived control 

3. Physiological anxiety 

4 . Cognitive anxiety 

**p < .00 I. 

3 

-.090 

-.370** 

4 

.035 

-.129 

.560** 
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No significant gender difference was detected using t-tests in any of the 

independent and dependent variables. All the data were thus standardized (Cronbach, 

1987; Jaccard, Turrisi & Won, 1990) within the whole sample prior to performing a 

moderated hierarchical regression analysis to prevent multicollineality in interactive 

terms. The total performance variance explained by the whole model was 36.9%, F (7, 

91) = 7.59,p < .001. A summary of the results from seven sub-models is presented in 

Table 2, including the total performance variance accounted for (R2) by each of the 

seven models, and the additional perfonnance variance accounted for (R2 change) by 

each predictor (i.e., three single variables, three two-way interactive variables, and 

one three-way interactive variable). 



Table 2. Summary of Moderated Hierarchical Regression Models Predicting 

Performance. 

Model Predictor added into the model R R 2 change F change 

Cognitive anxiety .035 .001 .001 .118 

----............................... ................................... ....... - .... •-~ ...................... ........................................... ......... .. 

2 Physiological anxiety .137 .0 19 

----............................................................................................................. .. 

3 

5 

Perceived control 

Cognitive anxiety x 

Physiological anxiety 

Perceived control x 

Cognitive anxiety 

.472 .222 

.485 .235 

.488 .238 

.0 18 1.722 

.204** 24.872** 

.013 1.594 

.003 .36] 

----............................................................................ ___ ............ ............................................... ... ...... ... .. 

6 Perceived control x 

7 

**p <.001 

Physiological anxiety 

Perceived control x 

Physiological anxiety x 

Cognitive anxiety 

.595 

.607 

.354 .1 I 6** 16.517** 

.369 .014 2.067 

The component of perceived control accounted for an additional 20.4% of 

performance variance, F(l , 95) = 24.87,p < .001, over and above the variance 

accounted for by cognitive and physiological anxiety. Cognitive anxiety accounted for 

only 0.3% of the performance variance, F( I, 97) = .12, p = . 732; and physiological 

anxiety explained only an additional 1.8%, F(l , 96) = 1. 72, p = . 193, over and above 

cognitive anxiety. Support was therefore found for the first hypothesis that the 

component of perceived control would significantly account for additional variance in 



performance over and above that accounted for by cognitive and physiological 

anxiety. 
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The interactive effect of perceived control x physiological anxiety accounted for 

an additional 11.6% of perfom1ance anxiety, F(l, 92) = 16.52, p < .00 I, over and 

above three main effects and the other two two-way interactive effects of the anxiety 

variables. In detail, the remaining two-way interactions respectively accounted for 

only an additiona l 1.3% of performance variance, F(l , 94) = 1.59, p = .210 ( cognitive 

anxiety x physiological anxiety) and 0.3% of performance variance, F( I , 93) = .36, p 

= .549 (perceived control x cognitive anxiety). Finally, a unique 1.4% of performance 

variance was explained by the three-way interaction of perceived control x 

physiological x cognitive anxiety, F( I , 9 1) = 2.07, p = . 154. Nevertheless, results 

showed support for the second hypothesis that the interactive effects of anxiety 

variables would significantly account for additional performance variance over and 

above main effects of anxiety. 

In addition, Table 3 presents the beta coefficients for seven predictors included in 

the final model. Significant beta coefficients in the fina l model included perceived 

control (P = .406, t = 3.935, p < .00 I ), cognitive anxiety (P = .3 17, t = 2.728, p = .008), 

and the interaction of perceived control x physiological anxiety (P = -.384, t = -3.598, 

p = .00 I). The results imply that all three anxiety variables, i.e. , perceived control, 

physiological anxiety and cognitive anxiety, may potentially impact on the prediction 

of perfonnance, despite the finding that cognitive anxiety explained rather little 

perfom1ance variance in the present context. 



Table 3. Betas of Seven Predictors in the Final Model of Moderated Hierarchical 

Regression Analysis. 

Seven predictors in the final model 

Cognitive anxiety 

Physiological anxiety 

Perceived control 

Cognitive anxiety x Physiologica l anxiety 

Perceived control x Cognitive anxiety 

Perceived control x Physiological anxiety 

Perceived control x Physiological anxiety x Cognitive anxiety 

*p < .01. **p <.00 1 

Beta 

.3 17* 

-.052 

.406** 

.095 

.086 

-.384** 

.159 
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Among the four possible two- and three-way interactions, only one interaction 

emerged, i.e., perceived control x physiological anx iety, as the on ly significant 

predictor of elite tae-kwon-do performance (Figure 5). Consequently, some support 

was revealed for the third hypothesis that a s ign ifi cant divergent interaction involving 

perceived control and physio logical anxiety may occur under this particular study 

context. 
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Figure 5 - Interaction of Perceived Control and Physiological Anxiety 

Discussion 

This study aimed at examining the predictive validity of the proposed 

three-dimensional model of perfonnance anxiety. The main characteristic of this 

model is that a regulatory dimens ion, represented by perceived control , is included to 

explicitly reflect an adaptive capacity underlying anxiety in addition to the 

conventionally intensity-oriented components of cognitive and physiological anxiety. 

In keeping w ith the assumptions of this conceptual framework, three hypotheses were 

tested in this investigation: (a) perceived control would significantly account for 

additional variance in performance over and above that accounted for by cognitive 

and physiological anxiety, (b) the interactive effects upon performance among anxiety 

variables would significantly account for additional perfom1ance variance over and 

above main effects of anxiety, and ( c) a signifi cant divergent form of interaction 
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involving physiological anxiety and perceived control may occur in the present 

context of tae-kwon-do sports performance, although the interactive pattern was not 

further specified. The current findings revealed initial support for the first two 

predictions, and some support was also found for the third hypothesis. 

Prior empirical research concerning competitive anxiety and performance 

predicted a relatively small amount of performance variance (Edwards & Hardy, 1996; 

Martens et a l. , 1990; Jones, 1995; Woodman & Hardy, 200 I) . ln general, previous 

studies have accounted for less than 20% of performance variance using the factors of 

worry, somatic anxiety and self-confidence as measured by the CSAl-2, and less than 

25% expla ined by the directional interpretation of anxiety symptoms using the 

CSAI-2d (Swain & Jones, 1996; Edwards & Hardy, 1996). In the present study, a total 

of 36. 9% of performance variance was accounted for by the three-dimensional model 

with 7 predictors (three single components of perceived control, physiological anxiety, 

and cognitive anxiety; three two-way interactions, as well as one three-way 

interaction). The current data may imply that the perplexed relationship of anxiety and 

performance would be better predicted by a more sophisticated model, such as the 

proposed three-dimensional framework with two- and three-way interactive effects as 

well as single (main) effects of anxiety variables. 

Consistent with the first hypothesis, perceived control accounted for an 

additional 20.4% of performance variance (p < .00 I), over and above cognitive and 

physiological anxiety, and appeared to be the best predictor, with the biggest and most 

s ignificant beta of all in the final model (see Table 3). This is also in line with 

previous research that the control-related constructs of self-confidence and directional 
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anxiety may be better predictors in performance (Woodman & Hardy, 2003; Craft et al, 

2003; Jones et a l., 1993; Edwards & Hardy, 1996; Jones, 1995; Swain & Jones, 1996; 

Hardy, 1996; Butt, Weinberg & Hom, 2003). These findings are of direct relevance to 

the construct of perceived control as it was measured in the present study in that 

self-confidence concerns goal-attainment, and directional anxiety is an indicator of, or 

moderated by perceived control (Jones, 1995; Hanton & Connaughton, 2002; Hanton, 

O'Brien & Mellalieu, 2003). Empirically, it appears that the predictive power of 

anxiety on performance wou ld be relatively low without considering the element of 

perceived control. 

From zero-order correlational analysis, the correlation patterns among the three 

anxiety dimens ions, ranged from .56 to -.13 (see Table J ). These prospective data 

were consistent with the previous retrospective CFA studies (Cheng, Hardy & 

Markland, 2007b, in preparation) . In particular, the near zero correlation between 

perceived control and cognitive anxiety in Chinese Samples 2-3 that were 

characterized by high-skilled level was revealed again in this sample of eli te athletes. 

On the interco1Telation between performance and anxiety dimensions, perceived 

control was pos itively related to performance (r = .46, p < .00 I). This suggests that 

high perceived control can be more faci litative to perfo1mance than low perceived 

control, in line with the assumption of this three-dimensional model and the 

suggestion that self-confidence may protect against potential debilitative anxiety 

effects (Hardy, 1990, 1996; Jones et al., 1994). A similar trend was revealed in the 

two-way interactive effect of perceived control and physiological anxiety (see Figure 

5). The data showed that high perceived control was associated with better 

performance than low perceived control despite the level of physio logical anxiety 
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being high or low; notw ithstanding this fact, such differences may diminish as 

phys iological anxiety increases (and low perceived control might eventually even be 

associated with better performance than high perceived control). Although this is 

rather counterintuitive, there are some potential explanations. 

First, from a perspective of repressive coping style, individuals (repressors) may 

exhibit repressive behavior as a defensive strategy, and may regulate their emotiona l 

responsiveness to psychologically distance themselves from perceived situationa l 

threats to self-concept, in not on ly negative but also positi ve emotional contexts 

(Mendolia, 2002). T herefore, it may be that reporting perceived control as low could 

result in a potential calming effect from not only lowering down the expectation (and 

eagerness) for success, but also fro m accepting the possibility of fa ilure. To be more 

specific, when performers come to truly accept the possibility of failure, they may 

regain their focus on tasks at hand as they may perceive that there is nothing to lose, 

which may lead to stabili zed or even enhanced perforn1ance. 

Second, the effect of over-confidence may offer another interpretation . Some 

evidence was revealed regarding a potentia lly negative relationship between 

self-confidence and performance (Gould et al., 1987; Swain & Jones, 1996). It was 

suggested that over-confidence may lead to low motivation, and in particular, may 

cause insufficient concentration or effort (Swain & Jones, 1996). These may imply 

that the relationship of perceived control and perforn1ance may not be as 

straightforward as it may seem, given the close link between self-confidence and 

perceived control in the present model. As physiological anx iety increases, the 

beneficial effects of high perceived control upon perfonnance appear to diminish, 
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possibly due to a repressive coping mechanism or over-confidence effect. 

Interestingly, this highlights one of the fundamental arguments addressed earlier that 

" positive states" (e.g., perceived control, self-confidence or excitement) may not 

always lead to positive effects on performance (Cheng, Hardy & Markland, 2007a, in 

submission). 

The interactive effect of perceived control and physiologica l anxiety was the 

only significant interaction, accounting for an additional 11.6% of perfonnance 

variance over and above all main effects and the remaining two-way interactive 

effects. This was consistent with the second and third hypotheses. Furthermore, as 

addressed earlier regarding the third hypothesis, a diverting fom1 of interaction 

involving perceived control and phys io logical anxiety was predicted in this particular 

context of tae-kwon-do sport, but the interactive pattern of physiological anxiety x 

perceived control was not further specified for some reasons. First, contextual 

variables (e.g., sport type/ task demand, skill level, etc.) were like ly to affect the 

patterns of interactive effects of anxiety variables upon perfonnance. Second, 

empirical data has showed inconsistent fonns of interaction (e.g., cognitive anxiety x 

phys io logical anxiety) upon perfo1mance in different contexts (Edwards & Hardy, 

1996; Hardy et al. , 2004). More specifically, the effects (facilitative vs. debilitative) of 

physiological anxiety upon performance under different conditions of cognitive 

anxiety or self-confidence were not consistent across contexts. Consequently, it was 

considered logical that the specific interactive fo1m involving perceived control x 

physiological anxiety in this study context remained to be explored. 



118 

Unsurprisingly, the interactive pattern revealed in this study (see Figure 5) was 

obviously different from the previous findings under different study contexts (see 

Figures 1-4). In particular, the present results showed that although high perceived 

control would generally be associated with better performance than low perceived 

control despite the level of physiological anxiety, its beneficial effect upon 

perforn1ance wou ld decrease as physiological anxiety increases. In addition, it seemed 

particularly damaging to perfo1mance when physiological anxiety and perceived 

control were both low. Speculatively, the factor of motivation may offer some possible 

explanation. 1t may be that individuals who lack perceived control and are less 

aroused ( low physiological anxiety) may be least motivated to mobilize resources 

( e.g., effort) to perform the task at hand, which could lead to impaired performance. 

More research is certainly desirable to substantiate the above reasoning. 

Based on previous methodological criticisms (Gould et al. 1987; Jones, 1995; 

Edwards & Hardy, 1996), several design factors were included in th is study to better 

examine the complex anxiety-perfo1mance dynamics. First, a fundamental problem 

was identified with multidimensional anxiety theory in that it attempts to explain a 

four-dimensiona l relationship between cognitive anxiety, physiological anxiety, 

self-confidence and perfomrnnce in a series of two-dimensional relationship (Hardy, 

1990). This study examined a series of interactive as well as single (main) effects in 

the same regression model so that an integrated trend could be revealed. 

Second, a lthough the definition of performance sti ll lacks of consensus, it was 

considered that the absolute outcome measure (win vs. loss) was not the best criterion 

as a dependent variable (Parfitt et al. , 1990; Jones, 1995). Some composite forms of 
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performance assessment have been suggested (Sonstroem & Bernardo, 1982; Hagvet 

& Ren-Ben, I 992; Edwards & Hardy, 1996; Gould et al., I 987; Burton, 1988; Hardy 

et al., 2004; Hardy & Hutchinson, 2007). A composite performance measure was 

therefore developed for this study, using s ix criteria that pertain to optimal 

tae-kwon-do perfonnance, in order to improve the evaluation of the impact of anxiety 

on performance. Nevertheless, a self-assessed measure of performance may be argued 

as being subjective and possibly affected by personal emotional states or social 

desirability. This appears not to be an issue in the present study as the con-elation 

patterns between performance and each of the anxiety variables (i.e., perceived 

control , physiological and cognitive anxiety) were not consistent as would be 

expected in such circumstances. Moreover, affective confounding cannot account for 

the existence of the significant interaction of perceived control x physiological anxiety 

upon perfom1ance. 

Third, as task demands (Hanton, Jones & Mullen, 2000; Swain & Jones, 1996; 

Martens et al. 1990) and competition or skill level (Jones et al., 1993; Jones et al., 

1994; Jones & Swain, 1995; Hanton & Jones, 1995, 1997) may have different impact 

on anxiety-perfom1ance relationship, only one specific sport and elite level performers, 

from international (approximately 37.4 % of participants) to national (62.6%), were 

targeted in the present study. Furthermore, pre-competitive anxiety was measured due 

to practical impossibility of assessing during-competitive anxiety. The sport of 

tae-kwon-do was considered advantageous as this was an individual contact sport with 

rather short duration so that the temporal variation in anxiety states may be 

minimized. 
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Lastly, it was worth noting the limitation of the present research. The findings of 

this study were obtained solely from Chinese (Taiwanese) participants as an initial 

model testing. Cultural differences have emerged in other disciplines of sport 

psychology (Duda, 1986; Duda & Al lison, 1989), and thus have been suggested to be 

a potential variable that may impact the anxiety-performance relationship (Edwards & 

Hardy, 1996). Consequently, future cross-cultural studies particularly utiliz ing English 

speaking participants from Western society are necessary as part of the ongoing 

processes of the mode l development and measurement validation. 

In conclusion, the present findings provide initial support for the predictive 

validity of the three-dimensional model in the context of competitive Taiwanese 

tae-kwon-do performance. The addition of a regulatory dimension, perceived control, 

as part of performance anxiety has been shown to be usefu l for the prediction of the 

anxiety-performance relationship . Apart from perceived control, the interactive effect 

of perceived control x physiological anxiety was also influential as hypothesized in 

this study. Considering contextual variables are likely to influence the patterns of 

interactions of anxiety variables upon performance, the particular pattern of 

interaction in the present context of highly-eli te level of tae-kwon-do sports was 

exp loratory in nature. Future research is needed to confirn1 the cun-ent results under 

the same context. It is certainly favorable to further test this model across different 

contexts given that variations of interactive patterns wou ld likely emerge. The 

prediction of the anxiety-performance relationship may be enhanced by the 

establishment of the differential patterns of anxiety effects upon performance across 

contexts. Undoubtedly, the three-dimensional conception of perfom1ance anxiety is 

more complicated than previous two dimensional conceptualizations. But as Jones 
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( 1995) has pointed out; although researchers in sport psychology have had a 

preference for using simple anxiety models, these models may not be very helpful in 

understanding performance under stress. lt is necessary to develop more sophisticated 

models in order to extend understanding of the complex anxiety-performance 

phenomena. Indeed, Eysenck and Calvo (J 992) suggested that future theories of 

anxiety and performance need at least to address the complexity and inconsistency of 

previous findings. Given the fact that more complicated models of anxiety have 

a lready been proposed in other areas of psychology ( e.g., Schwarzer & Jerusalem, 

1992; Rost & Schermer, 1992b; Carver & Scheier, 1988; Ohman, 2000; Matthews et 

al., 2002), and empirical data in sport anxiety research has not been fully satisfactory, 

the present three-dimens ional framework has shown some preliminary potential with 

regard to explanatory and predictive power. This model a llows for the possibilities of 

two- and three-way interactions as well as main effects of anxiety variables upon 

performance. At an applied level, interventions would be more effective by taking into 

consideration the element of perceived control and the interaction of perceived control 

and physiological anxiety (particu larly for the e lite level of tae-kwon-do perfom1ers). 

To sum, this model broadens the conceptualization of performance anxiety by 

incorporating a regulatory-oriented dimension into anxiety in the domain of sports 

psychology. The effects of anxiety upon performance appear to be better unfolded 

through the factor of perceived control and the interplay of anxiety e lements. Of 

particular importance, more tests of this model under various contexts are necessary to 

further the understanding of the intricate anxiety-perfo1mance dynamics. 
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Chapter 5 

General Discussion 
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Summary of Thesis 

The objective of this final chapter is to summarize the highlights of the thesis 

inc luding the conceptual work and empirical findings. The theoretical and applied 

implications of the research are addressed. Furthem1ore, strengths and limitations of 

the thesis are discussed. Finally, recommendations for future directions and re levant 

research questions are provided. 

Chapter 1 and Chapter 2 describe the conceptua l arguments of fundamental 

concern and offer a defini tion of the anxiety construct. Several lines ofreason 

underly ing the re-conceptua lization of performance anxiety are presented in detail. 

It is recognizable that both conceptual and methodological advances have been 

made in examining the anxiety-perfom1ance re lationship. lt is worth giving further 

consideration to some theoretical propositions that have shown potential to better 

approach the complex performance anx iety phenomena in the sports domain, i.e., the 

role of self-confidence raised in mul tidimensiona l anx iety theory (Martens et al. , 

1990), the interactive effects of anxiety vari ables emphasized in the catastrophe 

mode l (Hardy, 1996), and the notion of directional interpretation of anxiety proposed 

in Jones' control model (Jones, 1995). More specifically, multidimensional anxiety 

theory bas enabled researchers to move anxiety research beyond the uni-dimensional 

inverted-U arousal hypothesis. The catastrophe model has taken a step forward 

towards revea ling that the interactive effects of cognitive and physiological ( or 

somatic) anxiety may offer a better explanation of anxiety effects than main effect 

models of performance anxiety. Finally, the directiona l interpretati on dimension is 

impor.tant in pointing out that the intensity of anxiety symptoms is not suffi cient to 
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predict anxiety-performance dynamics, and that the notion of control deserves 

serious consideration. However, there remain equivocal findings, as well as 

theoretical debates regarding the definition of anxiety and the causes of facilitative 

performance effects. Consequently, the effort to develop an integrated 

conceptualization of performance anxiety was attempted from an extensive review of 

literature on theories of anxiety and performance in the sport and other fields of 

psychology. 

One rationale underlying the proposed conceptual model of perfom1ance 

anxiety is that the nature of anxiety can be adaptive, as opposed to the proposition 

made by some researchers in sport psychology that anxiety is merely maladaptive 

(producing negative effects) and positive effects on performance are derived only 

from other mislabeled positive emotional states (Jones, Hanton & Swain, 1994; 

Jones, 1995; Burton & Naylor, 1997; Jones & Hanton, 200 I; Hanton, Mellalieu & 

Hall, 2004). As addressed in detail earlier (Chapter 2), the inclusion of the additional 

e lement of perceived control as a representation of the regulatory dimension in 

anxiety is in accordance with much of the previous literature. Furthermore, based on 

the development of multidimensionality in test anxiety, cognitive anxiety has been 

broadened to incorporate self-focused attention consistent with several lines of 

conceptual argument (Wicklund, 1991 ; Gibbons, 1990; Carver & Scheier, 1988; 

Schwarzer & Jerusalem, 1992) and empirical evidence (Derakshan & Eysenck, 200 l ; 

Liao & Masters, 2002; Lewis & Linder, 1997). In the same vein, physiological 

anxiety has included two subcomponents of autonomous hyperactivity and somatic 

tension, according to anatomical structure, mainly adopted from a clinical 

perspective (Ohman, 2000), e.g. , the criteria used for generalized anxiety disorder in 
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the DSM-IIl-R (APA, 1987). Taken together, this comprehensive model of 

perfotmance anxiety is based on a broad cognitive perspective of emotion. The 

proposed framework contains three main dimensions, with the cognitive dimension 

of anxiety composed of worry and self-focus, the physiological dimension of anxiety 

composed of autonomous hyperactivity and somatic tension, and the regulatory 

dimension of anxiety represented by perceived control. 

The second half of Chapter 2 as well as Chapter 3 presents the measurement 

development as a first step towards subsequent tests of the conceptual framework. The 

measurement of performance anxiety, consistent with the theoretical model, was 

developed and initially validated through confirmatory factor analyses (CFA). Two 

versions of the perfom1ance anxiety measure were established in English (with two 

studies) and Chinese (the next three studies). Although these two measures were not 

exactly the same (e.g., scale length , item content), both measures were considered 

comparable as they were based on the same conceptual model and definitions 

developed by the same researchers, with sufficient understanding and knowledge 

concerning both cultures, specifically British and Taiwanese. More importantly, the 

replication of major factor structure was confirmed between two measures, suggested 

as a necessary indication for conceptual equivalence of measures across cultures 

(Leung & Wong, 2003; Butcher et al., 2003). Both scales were relatively short for 

practical purposes. The factor loadings of all items were significant, and internal 

consistencies of both measures were examined using Cronbach 's reliability coefficient. 

Throughout the five CFA studies, the factorial validities of the measurement and 

structural models in the two cultures supported a first-order three-dimensional model, 

rather than a hierarchical five-dimensional structure, in which worry and self-focus 



merged into a single dimension of cognitive anxiety and autonomous hyperactivity 

and somatic tension merged into one dimension of physiological anxiety. 
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Chapter 4 reports a predictive study (Study 6) that was conducted as a 

preliminary test of the model in the highly competitive context of Taiwanese 

tae-kwon-do sports, using the Chinese version of the perfonnance anxiety measure. 

Three predictions with respect to the three-dimensional framework were generally 

supported in this study. In particular, perceived control was shown to be the best 

predictor, significantly accounting for an additional 20.4% of performance variance 

over and above cognitive and physiological anxiety, and the interaction of perceived 

control and physiological anxiety significantly made an additional contribution of 

11.6% of the variance in performance over and above main effects of anxiety. 

Theoretical Implications 

The findings in the predictive study (Chapter 4) supported the hypothesis that 

perceived control is the most important anxiety variable in predicting performance. 

Both its single (main) effect and its interactive effect with other anxiety variables 

substantially contributed a major portion of the variance in performance anxiety 

accounted for by the model. These results suggest that the regulatory capacity 

involved in anxiety is potentially much more influential in predicting the effects of 

anxiety upon perfom1ance than other symptom-oriented components of anxiety. This 

may wel I provide some explanation for why previous research findings of anxiety 

and performance based on the two-component (won-y and emotionality) model of 

anxiety (using mostly the CSAI-2) have generally showed relatively disappointing 

predictive power. Overall, the findings provide preliminary support for the predictive 



potential of this three-dimensional model , and thus the complex relationship of 

anxiety and performance may be better unfolded by the interactive as well as single 

effects of the three anxiety dimensions. 
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However, it is worth pointing out that the inclusion of perceived control as an 

anxiety e lement may seem counterintuitive at first sight. One may argue that 

perceived control relates to the notion of coping, a separate concept on its own. In 

addition, the relationship between anxiety and efficacy expectancy has been debated 

inconclusively by anxiety theorists (e.g., Bandura, 1988; Eysenck, 1992; Schwarzer 

& Jerusalem, 1992). Nevertheless, in direct relevance to the present 

three-dimensional framework, Schwarzer and Jerusalem ( 1992) suggested 

integrating self-efficacy (a construct closely linked to perceived control concerning 

goal attainment) into anxiety. Furthermore, Mathews (1992) viewed it as a cognitive 

mechanism involved in maintaining or perhaps causing the anxiety itself rather than 

as a method of coping with anxiety. Above a ll, in the present framework of 

performance anxiety, perceived control is a reflection of coping capacity and part of 

appraisal processes involved in anxiety in reaction to perceived threat, rather than a 

coping response or strategy. A summary of rationale supporting perceived control as 

an eligible element of anxiety is fo llowed. 

First of all, one of the main functions of the emotion system concerns regulation. 

Anxiety, by definition, is a complex emotion in response to perceived threat. A 

regulatory process is thus proposed to underlie anxiety by many theorists (Izard & 

Ackern1an, 2000; Frijda, 2000; Ohman, 2000; Johnson-Laird & Oatley, 2000). 

Consequently, it is not in conceptual conflict to explicitly include a "regulatory" 
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component of perceived control , representing a coping capacity involved in anxiety, 

in the present model of anxiety. Second, from the perspective of explanatory power, 

perceived control has been shown to help in understanding variations in the effects 

of anxiety (Jones, Swain & Hardy, 1993; Jones & Swain, 1995; Swain & Jones, 

1996). In addition, perceived control appears to be one of the main characteristics of 

anxiety, as active engagement with the environment may well differentiate anxiety 

from depression , which is associated with passive disengagement (Eysenck, 1992; 

Schwarzer, Jerusalem & Stiksrud, 1984). Lastly, the construct of perceived control 

concerns the process of self-evaluation that is considered one of the key factors 

underlying anxiety (Gibbons, 1990; Izard, I 972b). It is therefore logical to speculate 

that (from a comprehensive perspective) anxious individuals may evaluate not on ly 

environmental and internal threats, but also their capacities of coping with them and 

of meeting the demand of the task in reaction to perfonnance stress. Consequently, 

apart from cognitive and physiological anxiety, perceived control appears to be one 

of the necessary features of perf01mance anxiety in the dynamics of a more 

sophisticated analysis of performance-stress phenomena. 

The proposed three-dimensional model appears to be theoretically meaningful. 

On the one hand, rather than the nan-ower viewpoint of maladaptive-natured anxiety 

often adopted in the area of sport performance research, an alternative more 

"neutral" perspective (producing both negative and positive effects) of anxiety is 

offered, which is more consistent with the origin of anxiety, explicitly 

acknowledging its adaptive or regulatory capacity. On the other hand, the perplexed 

nature of anxiety and anxiety effects may better be revealed by considering more 

components of anxiety. Perhaps more importantly, as belief affects human behavior, 
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the belief that anxiety may not always be maladaptive can serve a motivational 

purpose. That is, stressed individuals would probably be psychologically stronger in 

the face of perceived threat and the unpleasant symptoms of anxiety because of their 

belief in the adaptive potential of anxiety, wh ich may in turn bring forth more 

positive effects of anxiety upon performance. 

Applied Implications 

From the findings of the predictive study (Chapter 4), perceived control appears 

to be generall y desirable in order to perform better. From the perspective of 

intervention, other than the intensity-oriented symptoms of anxiety ( e.g., 

physiological anxiety, worry), the regulatory dimension of anxiety appears to be an 

a lternative target for intervention on debilitative effects of anxiety. Nevertheless, 

some caution might be warranted because as physiological anxiety increases high 

perceived control might become less beneficial, possibly due to a cognitive coping 

style ( e.g., repressive defense) or over-confidence effects. Consequently, it would 

probably be helpful to implement the intervention via raising the level of perceived 

control for highly anxious performers w ith some consideration for individual 

difference factors, e.g., the individual's sensitivity to not only negative but also 

positive emotional states, personal coping tendencies or preferences, etc. 

Undoubtedly, more research is desirable to further substantiate the results and the 

above reasoning. 

Another relevant implication of these findings is that positive states (e.g., 

perceived control, or self-confidence, etc.) may not always lead to positive 

performance effects. Interestingly, this highlights one of the fundamental arguments 



addressed earlier (Chapter I and 2) that it is doubtful to simply attribute facilitative 

effects to positive states. At an applied level, some caution may thus be useful 

concerning the intervention of "psyching up" perfonners with pos itive states. 

Strengths of the Research 
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There are several strengths to the thesis. From the perspective of research 

training, the thesis has been written up as a series of research papers, which 

encouraged the candidate to write for and submit her work to the scientific community 

in the relevant area. Moreover, the thesis follows one single focus concerning the 

construct of perfonnance anxiety with the aim of better understanding and predicting 

the anxiety-perfom1ance relationship, which covers both conceptual and empirical 

perspectives. 

At a theoretical level, the strengths of this thesis include the construction of a 

conceptual model of perforn1ance anxiety from first principles, incorporating 

arguments, propositions and theories/models from various fields of psychology. The 

argument on "facilitative anxiety" may remain , but this model is the first in sport 

psychology to provide an alternative theoretical viewpoint that is more consistent with 

the origin of anxiety by explicitly including a regulatory dimension (i.e., perceived 

control) as an integral part of anxiety. 

At an empirical level, the CSAI-2, the most widely used measure of anxiety in 

the domain of sports performance, has been questioned in many ways ( e.g. , its 

construct validity, the role of se lf-confidence, the operational definition of cognitive 

anxiety), and the directional scale of anxiety (CSAL-2d) has lacked psychometric 
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evidence. The development of a new measure of performance anxiety shows some 

potential. ln addition, the present proposed measure reflecting three dimensions of 

anxiety is captured by a relatively small numbers of items (a total of25 items in the 

English version and 21 items in the Chinese version) in order to examine 

pre-competitive anxiety more effectively for practical concern. As a result, this 

measure of performance anxiety with a scale length less than the CSAl-2 (27 items) 

but potentially measures anxiety more broadly (e.g., cognitive anxiety includes not 

only won-y but also self-focus) than the CSAl-2. Furthermore, the notion of control 

that is indirectly measured by the directional scale (symptom interpretation) 

associated with the CSAI-2 is measured directly by the factor of perceived control in 

the present measure of performance anxiety. From the results of the predictive study 

(Chapter 4), the component of perceived control appears to be the best predictor, 

accounting for an additional 20.4% of performance variance over and above cognitive 

and phys iolog ical anxiety. This short subscale of perceived control has therefore 

shown considerable potential for predicting the effects of anxiety upon performance 

rather efficiently. Collectively, this measure of performance anxiety may well be an 

option worth us ing in future anxiety-performance research . 

Moreover, the thesis involves cross-cultural studies (two English studies and four 

Chinese studies). Two versions of the performance anxiety measure were developed 

with the benefit that this conceptual framework at its relatively early stage can be 

further tested simultaneously via two of the most widely used languages in the world. 

As shown from the five CFA studies (Chapter 2 and 3), the replication of factor 

structure was confirmed between the two versions of the measure - suggested as one 

way to ascertain conceptual equivalence of measures across cultures (Leung & Wong, 
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2003; Butcher et al. , 2003). More importantly, the validity of the structural model was 

considered to be strengthened particularly through cross-validation between cultures 

(Van de Yijver & Leung, 1997; Sue & Chang, 2003). 

Above a ll, the predictive validity of this model was tested and supported in Study 

6 (Chapter 4). Thi s fina l study, a lthough simply the beginning of model testing, was 

crucial to the thesis as, w ithout it, the potential theoretical value and practical 

applications of both the conceptual model and measure of performance anxiety would 

remain in considerab le doubt. In addition, it is worth noting that the process of data 

co llection of this final study was very challenging as the contest involved was highly 

competitive. It is advantageous that the PhD candidate had worked w ith the 

community of tae-kwon-do sports in Taiwan for many years, and has built sufficient 

knowledge and understanding of thi s sport. More importantly, good rapport and trust 

with most coaches and athletes were thus estab lished for this investigation to work. 

Neverthe less, ethical issue in tem1s of possible intrusion on pre-performance 

preparation is particularly warranted in such a context of very important competition. 

Consequently, all participants were contacted directly by the PhD candidate two 

weeks before their contest. Confidentia lity of individual results was guaranteed and 

consent was obtained from each of them. Additiona lly, a ll participants were given the 

opportunity of access to their individual questiom,aire results if they fe lt interested as 

a feedback for their participation. 

Limitations of the Research 

Limitations of the research include that although considerable endeavor was put 

into the conceptual model and six studies were conducted, five of the empirical 
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studies were strictly measurement-related and even the final one was a coJTelational 

field study. Despite the fact that the candidate had conducted and published two 

qualitative studies regarding psychological factors of e lite sports performance in 

Taiwan before starting the thes is work, a broad experience in research skills is favored 

in terms of the training of a PhD candidate. Both true experimental designs and 

intervention studies are miss ing from the research reported here, but can and should 

be pursued in the ongoing process of development and validation of the conceptual 

model and measurement. 

The most obvious setback in the findings is that the discriminant validity of 

worry and self-focus in the cognitive dimens ion, and autonomous hyperactivity and 

somatic tension in the physiological anxiety, were not estab lished across the five CFA 

studies. There are a number of poss ible reasons for this. First, the subscale length of 

each construct is rather short (mostly w ith only four items), which inevitably increases 

the difficulty of separating two re lated constructs in cognitive or physiological anxiety. 

Second, the samples were heterogeneous (involving more than 30 sports) to increase 

the generalizability of the measure, w hich may well have reduced their di scriminant 

power, which is probably better revealed in a more homogeneous context. A final 

relevant note concerns the nature of se lf-report measurement. The approach of 

measuring awareness of physiologica l anxiety with respect to perfo1mance contexts 

has received criticism ( e.g., Woodman & Hardy, 2001 ). Given that it may not be most 

effective to measure phys iological symptoms via self-report instrument, it is perhaps 

unsurprising that the sub-dimensions of physiological anxiety were not differentiated 

in the present research ( cf., Ekehammar, Magnusson & Ricklander, 1974). 
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The findings of weak discriminant validity between worry and self-foc us, and 

between autonomous hyperactivity and somatic tension across five CFA studies limit 

the applications of the proposed measures (both vers ions) in the sense that only three 

(rather than five) subscales of the cognitive, phys iological and regulatory dimension 

can be assessed. Until fur ther separati on is revealed by future research, this 

conceptualization of performance anxiety is best presented as a first-order 

three-dimensiona l model, merging worry and self-focus as one single dimension of 

cogniti ve anxiety, and autonomous hyperactiv ity and somatic tension as one 

dimens ion of physiological anxiety. That is, the empirical value on the approach of 

further differenti ation of anxiety e lements in cognitive and physiological anx iety upon 

performance has yet to be demonstrated. Nevertheless, at thi s relatively early stage of 

mode l development; the distincti on between w01Ty and self-focus, and between 

autonomous hyperactivity and somatic tension is retained only at a descriptive level. 

O ther limitations can be identi fied regarding the measurement development in 

the five CFA studies. F irst, although two versions of the measure have been 

established with promising preliminary data, more psychometric evaluation is clearly 

needed . ln particular, the English version was tested on relatively small samples, a 

replication on a large-scale sample is imperative before an official recommendation 

of its usage can be made. Other than factorial validity, further evidence regarding 

concurrent validi ty, etc. would be helpful. Additiona lly, although the item content of 

the perceived control subscale does not explicitly contain the wording of "control", it 

measures essentially expectancy for goal attainment, which is consistent w ith the 

definition of perceived control. However, further refinement of the measure may 

consider rephrasing some of the perceived control items ( e.g., " l fee l in control about 
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my upcoming performance" instead of "l feel confident about my upcoming 

perfonnance.") in order to enhance the face validity of this subscale. Furthem1ore, it 

is worth noting that although the majority of the retrospective data was collected 

within what wou ld normally be considered a reliable recall time frame (i.e., recalled 

within two days to one week), the appropriateness of col lecting data within two 

months of an event ( e.g., 18.4% to 30% of the participants in the three Chinese 

samples) may be questioned. These data are possibly less valid due to memory bias 

and this might have had a bearing on the fai lure to discriminate the further 

differentiated subcomponents for cognitive and physiological anxiety. Given that all 

the psychometric studies in the current program were conducted in a retrospective 

manner, future prospective data is desirable to confim1 the current findings. 

Future Research Directions 

Despite the conceptual rationale (Chapter 1 and 2) that supported the 

incorporation of a regulatory dimension in the model, the precise nature of the link 

between perceived control and performance anxiety awaits further empirical support. 

One important question is whether this regulatory dimension is truly uni-dimensional? 

To be specific, is perceived control the only component, or are there other components 

that might represent the regulatory dimension of anxiety? Clearly, the proposed 

conceptual model represents a beginning rather than an end. However, the explicit 

inclus ion of a regulatory dimension encourages more future investigations into its 

nature and mechanism, which may potentially be a key to unlocking the 

anxiety-performance dynamics. Further deve lopment of this model is therefore 

anticipated. ln particular, it is hypothesized that the regulatory dimension in the 

proposed model may regulate in a quantitative and/or qualitative way (Chapter 3). 
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From a conceptual perspective, this is consistent with Hockey 's ( 1986) speculation on 

a control or self-regulatory system and its relationship with the effects of anxiety on 

processing and perfom1ance. The present findings in Studies 1-5 showed a wide range 

of intercorrelation between cognitive anxiety and perceived control (from -.54 to 

-.02.). There have also been comparable findings from previous research that worry 

and self-confidence may correlate not only negatively (Martens et a l. , 1990; Cox et al, 

2003), but a lso positively (Jones et a l, 1993; Edwards & Hardy, 1996; Woodman & 

Hardy, 2003; Hardy et al., 2004). However, it is for future research to examine the 

mechanism of this regulatory dimension and to obtain empirical evidence on its 

qualitative regulation assumed in the present model of performance anxiety. 

Undoubtedly, the proposed three-dimensional model needs more tests not on ly 

via fie ld studies but a lso via true experimental des igns which are lacking in this thesis. 

To be more specific, other than the three hypotheses tested in the predictive study here 

(Chapter 4), more specific predictions based on the model are yet to be established. 

For example, how do the proposed anxiety variables, and particularly their 

interactions, impact differently upon performance under different contexts? Related to 

this is the consideration of contextual variab les with respect to the prediction of the 

anxiety-performance relationship. In essence, it may be that the more the research 

context is differentiated, the better the predictive power of the effects of anxiety upon 

performance. For example, the present data in Studies 1-6 has shown that skill level 

potentially impacts the interplay between perceived control and cognitive anxiety 

differently. More specifically, the findings showed that as the skill level became 

higher, the magnitude of intercorrelation between perceived control and cognitive 

anxiety became smaller; it shifted from a moderate size of negative relation (two 
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English Studies and Chinese Study I) to a near zero coJTelation (Chinese Studies 2-3 

and the final predictive study). It is possible that through various contextual variables, 

such as skill level, task difficulty, sports type, etc., differential effects of anxiety 

variabl es upon pe rformance may better be revealed, as various groups of performers 

might manifest anxiety responses differently and various anxiety components might 

impact performance dissimilarly under different performance demands or sports 

contexts. In addition, it is speculated from the above mentioned findings of 

intercorre lation patterns that more skilled perfonners may have better regulatory 

potential than less skilled performers to qualitatively neutrali ze (e.g. , tolerate or 

dissociate) high (cognitive) anxiety in order to maintain their performance. 

Nevertheless, more research data is required to substantiate this assumption. 

F ina lly, regarding the regulatory dimension, it is worth mentioning that lack of 

confidence (rather than confidence) was specifically suggested as a component of test 

anxiety (Hodapp & Benson, 1997) . This is not completely dissimilar to Martens et 

a l. 's ( 1990) proposition that self-confidence is an opposite end of a bipolar factor of 

worry ( i.e., cognitive anxiety). Indeed, it is not uncommon that anxiety may be 

characterized by a sense of doubt or lack of confidence. A theoretical framework of 

anxiety from an informa tion processing perspective developed by Mathews (1992) 

may shed some light on this issue. Mathews proposed three stages of information 

processing that were characteristi c of anxious individuals. The first stage was relevant 

to the detection of threat, involving the selection of significant information. The 

second stage concerned the evaluation of stimulus input and involved interpreting and 

deciding whether there was a persona l threat. The final process was a voluntary or 

controlled stage involving coping capacity. In particular, the acquisition of threatening 
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infom1ation (implying lack of confidence, etc.) could be favored at an early stage of 

vigilance (a bias of selective attention to threatening stimuli), without necessarily 

implying a similar cognitive bias at the later stage, in which coping capacity may be 

involved. Consequently, it may be plausible to suggest that as the dynamics of anxiety 

progress, the level of perceived control may vary (e.g., from low to high) due to its 

regulatory potenti al as representing the underlying coping capacity involved in 

anxiety. Such a regulatory component of perceived control may thus result in 

vari ations in the effects of anxiety (e .g., from maladaptive to adaptive). However, 

Mathews' theoretical framework and the above reasoning are all speculative, and 

these hypotheses have yet to be tested. 

The initial mode l testing (Study 6) on the predictive power of this conceptua l 

framework was in the competitive context of eli te level of Taiwanese tae-kwon-do 

sport. Future studies are desirable to assess the generalizability of the find ings, e.g., 

w ith participants at o ther skill levels, from diffe rent sports a nd cultures. However, as 

stated earlier, it is possible that across contexts the interplay among anxiety variables 

may be different, e.g., different significant patterns of interaction may emerge. For 

example, in data that is not included in thi s thesis a s ignificant three-way interaction 

(perceived control x physiological anx iety x cognitive anxiety) was revealed (instead 

of a two-way interaction of perceived control x physiological anxiety as shown in 

Study 6) in predicting the tae-kwon-do performance of less-skilled perfom1ers in 

Taiwan. What really matters thus may not be confirmation of the present findings for 

generalizability purposes, but the establishment of reliable differential patterns of 

prediction for different contexts. 
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A common concern of anxiety research conducted v ia self-report instruments in 

competiti ve perfonnance settings regards the intrusion on pre-competitive 

preparation and the social desirability issue that may bias the validity of data 

collection . It is ironic that the advantage of fi eld studies on anxiety (i.e., true anxiety 

would like ly be induced) may result in the undesirable effects of possible intrusion 

and social desirability. True experimental designs used in anxiety research, similarly, 

have strengths and weakness only in a contrary direction to those of fi e ld studies. 

Future studies may benefit from designs that deal better w ith all the practica l 

d ifficulties generally encountered in bo th fie ld studies and true experimental designs. 

In particular, it is yet to be investigated whether or not, and to what degree, the 

control for socia l desirability factor, e.g., via social desirability scales (e.g., Crowne 

& Marlowe, 1960; Paulhus, 1998; Stober, 200 I ) could improve research results, such 

as the discrimina nt validity of the paired subcomponents in cognitive/physio logical 

anxiety o r the predictive power of the present anxiety model in performance. 

It is beyond the scope of this thesis to examine and discuss detailed differences 

in the English speaking (British) and Chinese speaking (Taiwanese) cultures. The 

proposed model and two versions of anxiety measure provide an opportunity for 

pursuing future research to this end. G iven that the conceptua l model and the applied 

tools were developed by the same researchers and comparable for both cultures, 

possible fa lse differences in cultural comparisons due to misinterpretation of the 

theoretical model or incompatibility of measurement may be minimized. Anxiety is 

certa inly a universal stress-re lated sta te and individuals experience anxiety despite 

cultures. The question is how much difference and similarity is there between 

cultures concerning the impact of anxiety upon performance? For example, social 
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research showed that Westerners and Easterners were characterized more by 

individualism and co llectivism respectively (Chao, 1994; Lam, 1997; Supple, 

Peterson & Bush, 2004). Do such differences in general characteristics in different 

cultures affect the predictions of the anxiety-performance relationship? Would the 

social desirability issue be more apparent in the East as collectivistic orientation may 

imply more conformity with social values or standards than individualism? 

To conclude, this thesis presents the research conducted on the topic of 

perforn1ance anxiety from very first principles. That is, from the construction of a 

conceptual model, incorporating various conceptua l arguments and rationales 

derived from anxiety literature in various fields of psychology. This integrated 

conceptualization of performance anxiety is a comprehensive one and offers an 

a lternative perspective on anxiety that reflects more explicitly the (adaptive) origin 

of anxiety. Huge effort has been devoted to the conceptual work but more 

development is undoubtedly needed in the near future. To initiate empirical testing of 

the model, measurement was subsequently established with preliminary 

psychometric support. More validation work is necessary to further develop the two 

measures in both English and Chinese. Fina lly, findings from a predictive study 

reveal promis ing prospects for future empirical validations of the proposed 

three-dimensional conceptualization of performance anxiety. 
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Appendix A 

The Measure of Performance Anxiety: 

The English Version 
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IPsychological Performance States Inventory I 

Some very common statements that athletes have used to describe their 

psychological states when anticipating or performing sports under pressure are given 

below. Please try to recall a recent competition that you can remember clearly now. Then 

read each statement and circle the number on the scale that is closest to how you felt 

before that competition. There is no right or wrong answer. Your answers will be kept 

completely confidential, and we will only be looking at group responses. Please do not 

skip any items. 

Do not spend too much time on any one statement, but choose the most 

appropriate number which describes your feelings before the specific competition you 

are recalling. 

Totally Totally 

Disagree Agree 

I) I am confident tha t 1 can stay focused during my performance 2 3 4 5 

2) I am wotTied that 1 may not perform as well as I can 2 3 4 5 

3) My heart is racing 2 3 4 5 

4) I believe my performance goa l is achievab le 2 3 4 5 

5) I tend to dwell on shortcomings in my perfonnances 2 3 4 5 

6) J feel ready for my performance 2 3 4 5 

7) 1 am conscious that others will judge my performance 2 3 4 5 

8) My hands are c lammy 2 3 4 5 

9) J believe in my ability to perfonn 2 3 4 5 

I 0) 1 am worried about making mistakes 2 
.., 
.) 4 5 

11 ) My body feels tense 2 3 4 5 

12) I believe that I have the resources to meet this cha llenge 2 3 4 5 

13) I am very conscious of every movement I make 2 3 4 5 

14) My mouth fee ls dry 2 3 4 5 

l 5) I am worried about the consequences of failure 2 3 4 5 
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16) I am very aware of the possibility of disappointing important others 2 3 4 5 

17) I feel restless 2 3 4 5 

18) I find myself evaluating myself more critically than usual 2 3 4 5 

19) I feel easily tii-ed 2 3 4 5 

20) I dwell on how J might fail to impress important others 2 3 4 5 

2 1) l have a slight tension headache 2 3 4 5 

22) J am worried about the uncertainty of what may happen 2 3 4 5 

23) I feel the need to go to the toilet more often than usual 2 3 4 5 

24) I am conscious that people might disapprove of my perfonnance 2 3 4 5 

25) I fee l confident about my upcoming performance l 2 3 4 5 
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Appendix B 

The Measure of Performance Anxiety: 

The Chinese Version 
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TJU~ttjiffrifffi' ~!¥]~~~ , ffitN~{m § W1¥J~1iNJ~~{'F 
~,~~-oom~~~§~AAm1¥J~+ 0 ~+i!E'~~~B~ 0 fflffl! 

?Fm' ?Fm' 
:f~-@j" ~-@r 

I) ilt~{i§{J,1:E*JJ!i@Hj1:p{~~llli1: .... ... ... ........ 1 2 3 4 5 

2) ft:}fg1LAflnttHlfflF1~rs1JI[jJ ......... ...... ........ · 1 2 3 4 5 

3) ft~¥U-'f.,C,,tJ:,tF· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · l 2 ,.., 
.) 4 5 

4) ftf§{i§"i:iJ"t)j!J~pJl"g~Jf'.B1J*JJ!§lt~- ·-·· ···· ·· ·· ·· l 2 ,.., 
.) 4 5 

5) tt~Jl¥UilUJ,J~wrwriltits1J*JJt··· •· • •· • •· • •· • •· • 1 2 3 4 5 

6) fJt:}ff ' ~Jf.l-ifu~=n §"' l-"- =··::ii:. ~ n~· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · l 2 3 4 5 

7) ft ~a;vs El ;::i w v.«<Nfil~-, _t±l=l s1J*f'"'' 1 '.J;-tl..1'<:f - Cc'..tf=I- j - f!jj ' - 1- /il)" •••••••••······•· 2 3 4 5 

8) ftfi~f&fU El a r91:E7f;flJ1J~-1fE.!,=!B1J~@ii · · · · · · · · · · · · l 2 3 4 5 

9) ft:}f~;,C,,*JJL~~S/:B1Jif§~ffl11* · · · · · · · · · · · · · · · · · · · · · · · · l 2 3 4 5 

I 0) ft~fij'f=E:IJCI T,_,_, /~, -~I ,,~;,iJ:* "~· · · · ·· ··· ····· ···· ··· · ······· · ·· ······ ·1 2 3 4 5 

I I ) ftif-§{i§ El c*JJLB1J~jJ · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · l 2 3 4 5 

J tt==lrU E as1J*JJi17 ·ki:,T-lfu=';§lJ\ •-,-,-= 12 ,~,rt · -1 =I ' -... i:. 0 lk, " ,~di' • ,1,1\J ,~, • • • · · • · · · l 2 3 4 5 

13) ft/$ZfUl ,.,-•-· s 11r-x1- l ;~,-- l.B/:1::tm'!8z'.95•·· ..... ...... .. .. ' .. .... ..... .. .... . 2 3 4 5 

14) tts1Jw~Ji~ru1m~·· • •· ····· · • •· · •· • •· • •·· •· • •···· • •· -1 2 3 4 5 

15) fttfl,C,,*J~:f{~ · · · · · · ·· · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · · · l 2 3 4 5 

16) ft~1~, ttZJSMJ-t~_t.JlfljJfr · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 1 2 
,.., 
.) 4 5 

17) ft~ ~l¥UilUJ\tt~~~fUft1:E*J~_ts1Jn~~~ -· · · · · l 2 3 4 5 

18) ft~·'i!Nlfq&:fJIIW~·- · ·· · ·· · ·· · ·· · ·· · ·· · · · · · · · · · · ·· · · · · l Jl!J\...:,t.:.., i.-"'' o/J 2 
,.., 
.) 4 5 

19) ft~IU El i31:EWJS{t,~fitl-r*J~7f ;f1JB1Jlzsl* · · · · · · l 2 3 4 5 

20) fts1JflMilfil~~m:i§~· · · · · · · · · · · · .. · · · · .. · .. · · · · · · · · · · · · · l 2 3 4 5 

21) tt= =1ru El ;::i ~ 1:Ettf~-@ ffijs1J IEE vi/=1 1 ,~,n- ·-· _ c l 3 :t. 11.sc , 1 , ' F.JiF - ••••••••••••••• 2 
., 
.) 4 5 
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Appendix C 

The Chinese Measure of Performance Anxiety: 

An English Translation 



Worrv 

The content and factor loadings of the Chinese scale items 

-An English translation. 

1 am won-ied that I may not perforn1 as well as J can. (Factor loading= 0.50) 

l am won-ied about making mistakes. (0. 70) 

I am wo1Tied about the consequences of failure. (0.60) 

1 am wotTied about perforn1ing poorly. (0.74) 

Self-focus 

I tend to dwell on shortcomings in my performance. (0.65) 

l find myself evaluating unfavorable factors concerning performance. (0.56) 

I am aware of my own negative emotions. (0.59) 

lam conscious that others will critically judge my performance. (0.46) 

1 dwell on how 1 might fail to impress important others. (0.63) 

168 

1 am aware that important others will notice my shortcomings in performance. (0.60) 

Autonomous hyperactivity 

My hands are clammy. (0.43) 

I feel the need to go to the toilet more often than usual. (0.54) 

I am not breathing smoothly. (0. 72) 

My chest feels tight. (0.67) 

Somatic tension 

I feel restless. (0.75) 

l fee l easily tired . (0.57) 

My back neck feels tense. (0.63) 

Perceived control 

I am confident that 1 can stay focused during my perfonnance. (0.57) 

I believe my perfonnance goa l is achievable. (0.68) 

I feel ready for my perfom1ance. (0.75) 

I believe in my ability to perform. (0.75) 




