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Abstract 

This study tests the Theory of Challenge and Threat States in Athletes (TCTSA; Jones, Meijen, 

McCarthy & Sheffield, 2009) and examines psychological skill use in elite equestrian dressage 

riders from the current three leading nations in this discipline: Germany, The Netherlands and Great 

Britain. Participants (N = 85) completed a questionnaire which measured self-efficacy, perceived 

control, goal orientation, emotions experienced, and psychological skill use prior to important 

competitions. The findings suggest that lower self-efficacy and increased mastery avoidance 

significantly predicts threat appraisal; mastery avoidance significantly predicts anxiety; and self-

efficacy significantly predicts excitement. Furthermore, psychological skills (emotional control, 

automaticity, goal setting and activation) are negatively associated with, and significantly predict 

threat appraisal. Finally, significant differences between the nations were found in cognitive 

components (self-efficacy, perceived control and mastery approach); emotions (anxiety, happiness, 

excitement and anger) and psychological skill use (self-talk, goal-setting, imagery and activation). 

In conclusion, these results found partial support for the TCTSA.   
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The role of psychological factors in determining athletic performance is repeatedly referred to by all 

parties involved in competitive sport. Numerous psychological skills and strategies such as 

producing positive thoughts and using imagery to visualise success (Weinberg & Gould, 2003) have 

been shown to be correlated to an ideal mental and emotional state for optimal performance. It is 

also accepted that the demands of competitive sport evoke a stress response in athletes (Jones, 

1995).  Individuals differ as to whether stress is perceived as a challenge or a threat. This may be 

why some athletes rise to the occasion whilst others fade (Jones, Meijen, McCarthy & Sheffield, 

2009). 

 Equestrian sport provides a unique environment to study as the human/equine interaction is 

highly unpredictable (Meyers, Bourgeois, LeUnes & Murray, 1999) and anxiety-producing 

(Tenenbaum, Lloyd, Pretty, & Hanin, 2002). The limited research on equestrians has focused 

predominantly on interventions (Neumann, Gordon & Gorely, 1995). Although it is generally 

accepted to be advantageous to have an appropriate psychological state to compete successfully 

(Gould & Udry, 1994; Morgan, 1984; Orlick & Partington, 1988), there appears to be no published 

research on this in elite dressage riders. 

 In the pyramid model of athletic excellence (Gould & Damarjian, 1998; Hardy, Jones and 

Gould, 1996) it was proposed that elite performance is embedded in two primary assumptions. 

Firstly, athletes are multidimensional and complex and their performance is affected by an interplay 

of psychological, physical, technical and tactical factors. Secondly, performance does not occur in a 

vacuum. Numerous environmental and contextual factors such as physical, social, organisational 

and psychological factors hinder or promote an athlete’s capabilities to achieve the ideal mind/body 

state necessary to attain his/her best. 

 As such, psychological skills in sport will be discussed, followed by athletes’ appraisals of 

stressful situations which result in perceived challenge or threat states. For equestrian athletes, the 

environmental and contextual factors have the potential of being compounded due to their reactive 
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and unpredictable animal partner.  Hence, the current research on equestrian sport will also be 

explored. Finally, research on cross-cultural comparisons will be discussed. 

Psychological Skills 

 There has been progress in recent years in identifying the psychological skills, and psycho-

environmental variables perceived to influence elite performance (Gould, Greenleaf, Chung, & 

Guinan, 2002). Krane and Williams (2006) attempted to establish if there is an ideal mind/body 

state associated with peak performance by reviewing research on successful athletes’ personal 

experiences. These authors compared characteristics of more and less successful athletes, and 

surveyed leading sportsmen, to establish the criteria necessary to attain an elite level of sport.  

Krane and Williams (2006) concluded that a specific psychological profile seems to be correlated to 

peak performance for most athletes. This ideal mind/body state, although different for each 

individual, includes high self-confidence, anticipation of success, feeling energised yet relaxed, 

perceived control, complete concentration, focus on the present task, positive attitude and thoughts 

of performance, and being determined and committed; the converse of which was correlated with 

less successful performance. Krane and Williams (2006) argued that the existence of the right 

mental and emotional state enabled athletes to perform to their potential. 

  This raised the question as to whether athletes can learn to develop their ideal performance 

state in order to attain peak performance. Krane and Williams (2006) reviewed literature focusing 

on common psychological skills and strategies used by successful athletes. They argued that 

cognitive and behavioural skills and strategies could be learned, and with practice, used to improve 

a positive mind/body state. 

 In summary, numerous psychological skills and strategies have been shown to be correlated 

to an ideal mental and emotional state that leads to optimal performance. According to Krane and 

Williams (2006) it is possible for athletes to learn how to achieve peak performance with greater 

regularity and consistency. In order to do this, athletes need to become more aware of their own 

specific ideal mind/body state, and need to develop the necessary psychological and coping skills.  
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Challenge and Threat States (see Figure 1) 

 The competitive environment induces a stress response as a result of the numerous demands 

experienced by athletes (Jones, 1995). Success is partly influenced by the manner in which athletes 

manage these demands psychologically (Jones et al., 2009). Based on the Theory of Challenge and 

Threat States in Athletes (TCTSA; Jones et al., 2009) which is specific to competitive sport 

environments, a dichotomy is proposed in the way athletes respond to evaluating the demands of 

competition compared to resources. Challenge and threat are incentive-related states revealing how 

individuals commit to significant situations, and include cognitive (attention and appraisal), 

affective (positive/negative emotions), and physiological (cardiovascular and neuroendocrine) 

components (Blascovich & Mendes, 2000).  Specifically, the TCTSA explains: (1) how the 

interaction of a particular composite of psychological components decide challenge or threat states; 

(2) that challenge states can be experienced in spite of high negative emotions; (3) that 

physiologically challenge or threat states are indicated by distinct patterns of neuroendocrine and 

cardiovascular responses; and (4) how challenge and threat states affect performance through effort, 

decisions, attention and physical functioning. The TCTSA proposes that athletes who view a 

stressful situation as a challenge tend to perform better than athletes who view the same situation as 

a threat (Blascovich, Seery, Mugridge, Norris, & Weisbuch, 2004). This provides information as to 

why some athletes excel whilst others underperform under stress (Jones et al., 2009).  

 The process of evaluating a stressful situation, which influences the interaction between 

demands and resources, can be conscious or unconscious, and may oscillate continually throughout 

competitions as demands and resources are consistently re-evaluated. Demands refer to evaluations 

of the situation's physical and psychological  requirements and resources refer to evaluations of the 

individual’s  psychological and physical resources for coping with  the situation’s demands 

(Blascovich & Tomaka, 1996; Houston, 1987; Lazarus, 1993; Lazarus & Folkman,1984; Mason, 

1975; Menaghan, 1983) and the  availability of  external support (Blascovich, Mendes, Tomaka, 

Salomon, & Seery, 2003). Challenge results when evaluated resources equal or exceed evaluated 
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demands, whereas threat results when demands exceed resources (Lazarus & Folkman, 1984). 

Thus, as these demands and resources change throughout the competition, so can the athletes’ 

appraisal of the situation as a challenge or threat. 

 Determinants of challenge and threat states. The TCTSA proposes self-efficacy beliefs, 

perceived control and goal orientations as three interrelated antecedents which interact as resources 

to determine perceptions of challenge and threat. 

 Self-efficacy refers to an athlete’s belief in what his/her skills can achieve (Bandura, 1986). 

Self-efficacy is important because an athlete’s belief that he/she has the necessary skills to succeed 

will develop the belief that he/she can cope with the competitive demands encountered (cf. Lazarus, 

1999) and will result in the athlete experiencing a challenge state when competing.  

 Control refers to objective (actual) control, perceived (subjective) control and experiences 

(external) of control (Skinner, 1996). Self-efficacy and perceived control are associated as 

individuals need to believe in having control over controllable factors to intentionally execute their 

actions, and for self-efficacy to develop (Bandura, 1997). Furthermore, high self-efficacy increases 

the possibility that athletes will perform well in the aspects which are within the parameters of 

personal control (Duda & Treasure, 2001). 

 Goals include mastery-approach goals (MAp), mastery-avoidance goals (MAv), 

performance-approach goals (PAp) and performance-avoidance goals (PAv), providing a 2x2 

achievement goal framework (Elliot & McGregor, 2001). Mastery goals relate to competence 

development and performance goals relate to competence in relation to others. Athletes who focus 

on approach goals are more likely to positively appraise a demanding and stressful event (Jones et 

al., 2009). 

 The TCTSA suggests that athletes who: (1) experience high self-efficacy; (2) have high 

perceived control; and (3) focus on approach goals in competitive situations, will experience a 

challenge state. It further proposes that all three of the aforementioned conditions are necessary for 

a challenge state. Conversely, athletes who experience low self-efficacy, have low perceived 
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control, and focus on avoidance goals, will experience a threat state. Hence, for successful 

performance, it is important for athletes to develop the above-mentioned psychological resources 

(Jones et al., 2009). 

 Emotions and interpretation of emotions. A main tenet of the TCTSA is the role of 

emotions.  Research has shown there is a relation between emotions and challenge and threat 

appraisals (Cerin, 2003; Skinner & Brewer, 2002; 2004); in general, positive emotions are thought 

to be related to a challenge state and negative emotions to a threat state. The TCTSA also proposes 

that the interpretation of emotions experienced will differ according to how competitive situations 

are perceived. For example, although higher anxiety levels have traditionally been related to poorer 

performance (e.g., Spielberger, 1989), recent research suggested that directional perceptions of 

anxiety (i.e., whether the symptoms are found to be helpful or unhelpful to performance) appear to 

play a key role (e.g., Hanton & Jones, 1999a).  The TCTSA suggests that a challenge state will be 

associated with a positive and facilitative interpretation of emotions and the converse will be 

associated with a threat state. 

Over and above this direct relation between challenge and threat appraisals and emotions, 

the cognitive components of challenge and threat states are thought to predict emotional state. 

Sideridis (2008) demonstrated this by examining relations between negative affect, anxiety and 

stressful arousal and mastery-avoidance goals. The authors reported that mastery-avoidance goals 

predicted negative affect. Thus, cognitive states may influence challenge and threat states indirectly 

by influencing emotions. 

 Physiology. Challenge states are indicated by increased sympathetic-adreno-medullary 

(SAM), epinephrine and cardiac activity, and a decrease in total peripheral vascular resistance 

(TPR). Conversely, threat states are indicated by increases in both SAM and pituitary-adreno-

cortical (PAC) activity, increases in cortisol, lower increases in cardiac activity and either no 

difference or an increase in TPR (Jones et al., 2009).  Hence, athletes’ cardiovascular responses are 

induced by SAM or PAC activity depending on whether they are experiencing a challenge or a 
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threat state. In a challenge state, SAM activity expresses an effort to activate energy for 

action/coping; in a threat state PAC (and SAM) activity is connected to perceived harm (Blascovich 

& Tomaka, 1996). 

 Finally, although not addressed in this study, personality variables such as high 

assertiveness have been shown to result in challenge appraisal of stressful situations and low 

assertiveness in a threat appraisal (Tomaka & Blascovich, 1994; Tomaka, Blascovich, Kelsey, & 

Leitten, 1993). Furthermore, research into the effects of social facilitation (the effects of 

performance enhancement/impairment caused by the presence of others in the form of coactors, 

observers or audiences) has shown to increase the goal relevance of performance. Challenge and 

threat takes place in goal-relevant situations which relate to self-evaluations considered as 

important (Blascovich, Mendes, Salomon, & Hunter, 1999).    

 In summary, challenge and threat refer to the way athletes appraise evaluations of demands 

compared to resources when faced with the demands of competition. Blascovich et al. (2004) argue 

that perceiving a situation as a challenge (adaptive approach to coping) can lead to better 

performance than that of an individual perceiving the same situation as a threat (maladaptive 

approach to coping). The TCTSA explains that it is possible to manipulate an athlete’s perception 

of a competitive situation to reappraise it as a challenge rather than a threat. This would give rise to 

behaviour conducive to more successful performance (Blascovich et al., 2004). Hence, research has 

focused on the psychological skills that need to be developed in order to manipulate athletes’ 

perceptions of competitive situations. Therefore research into psychological skills and emotions is 

needed in the highly competitive and stressful sporting area of elite dressage. 

Research in Equestrian Sport 

 Equestrians provide a unique and pertinent group to study the influence of stress on 

performance as, contrary to most traditional sport where mental and physical capability relies 

mostly on human decision and response, equestrian sports rely mostly on human/equine interaction 

and mutual cooperation to deliver a successful performance (Meyers et al., 1999).  Tenenbaum et al. 



HP 
Psychological Skills and Challenge and Threat States 

10 

 

(2002) reported that equestrian sport, which depends upon a semi-communicative and highly 

reactive partner, has been shown to be a naturally anxiety-producing sport. Furthermore, according 

to Pretty (2001) the only means a rider has of communicating with a horse is with their body.  As a 

result the behaviour, thoughts, and emotions both before and during competition can be transmitted 

though the rider’s body to the horse, influencing not only his/her own performance but also that of 

the horse. As such, dressage, which expresses a high degree of precision, elegance, and obedience 

whilst executing deliberate predetermined movements, requires a tremendous degree of 

concentration, mental preparation, and management of anxiety throughout the competition (Meyers 

et at., 1999). These authors found a higher psychological skills response and increased use of 

psychological strategies in equestrians when compared with traditional athletes who perform 

without an animal partner. 

 In summary, equestrians provide a unique environment to study as the scant research 

focusing essentially on interventions (Neumann, Gordon & Gorely, 1995) has shown there are 

differences when compared to other more traditional sports. Moreover, as a rider’s body 

communicates with a horse, his/her behaviour, thoughts, and emotions affect their own and their 

horses performance. 

Cross-Cultural Research 

 The international nature of sport suggests an array of cultural influences and experiences 

(reviewed in Ryska, Yin, Cooley & Ginn, 1999).  These differences have been examined in several 

studies in sports psychology literature (Puente-Diaz & Anshel, 2005).  For example, it is suggested 

that cultural origin may influence the extent to which a person combines use of cognitive appraisal 

and coping strategies (Hoedaya & Anshel, 2003; Lazarus 1991), particularly if coping is partly a 

function of individual differences.  

 Therefore, it seems pertinent to examine the three nationalities for differences in the 

variables, particularly as the International Olympic  Committee (http://www.olympic.org) reports 
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that Germany has been the gold team medallists for the last 7 Olympics consecutively (i.e., 1984-

2008) and numerous others prior to 1984. 

Aims and Hypotheses 

 This study will be exploratory in nature with the following aims: (1) to test the TCTSA on a 

previously unexplored sample; (2) to examine the particular psychological skills associated with 

challenge and threat states; and (3) to examine the differences in cognitive components, emotions, 

challenge and threat appraisal and psychological skill use cross-culturally. Furthermore, the study 

aims to contribute to the scant existing literature dealing with elite equestrian riders. 

Hypotheses: 

1. Higher levels of self-efficacy, higher perceived control and focus on approach goals will 

correlate positively with and predict a challenge state. Conversely, lower levels of self-

efficacy, lower perceived control and focus on avoidance goals will correlate negatively 

with and predict a threat state. 

2. The cognitive components (higher self-efficacy, higher perceived control and focus on 

approach goals), and a challenge state will be associated with positive emotions. 

Conversely, the cognitive components (lower self-efficacy, lower perceived control and 

focus on avoidance goals), and a threat state will be associated with negative emotions. 

3. A more facilitative interpretation of emotions will predict a challenge state. Conversely, a 

more debilitative interpretation of emotions will predict a threat state. 

4. High psychological skills use will correlate positively with a challenge state and negatively 

with a threat state. 

5. As there has been no cross-cultural research on the TCTSA, no predictions are made 

regarding differences between nations. 
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Method 

Participants 

 All team and reserve team dressage riders (junior, young rider, future rider and adult squad 

riders) from the current top three dressage nations (Germany, The Netherlands and Great Britain) 

were approached to participate in the study. The total number of potential participants was ninety-

two dressage riders. Eighty-eight participants responded. One was removed from the analysis as it 

was indicated he/she was unable to complete the questionnaire with any degree of accuracy as if 

he/she was just about to compete in an important competition. Two participants failed to complete 

the questionnaire correctly, leaving eighty-five questionnaires correctly completed for further 

analyses.  

 The sample comprised of 42 German, 20 Dutch and 23 British riders. Germany has a higher 

number of participants relative to the size of the country and the numbers involved in the sport of 

dressage. Of the 85 participants 17 were male and 68 were female. This is partly accounted for by 

the tendency that male riders tend to coach riders/train horses, rather than compete at an 

international level. The 85 participants had a mean age of 31.50 years (SD =11.70). The mean 

number of years the participants had been competing in dressage was 17.98 years (SD = 9.51) and 

the mean hours per week spent training was 33.01 hours (SD = 16.90).  Of the 85 participants 65 

competed on an international level at the time of the study and 20 on a national level. However, 80 

participants reported ‘international level’ as the highest level at which they had competed. This 

discrepancy between current and highest competitive level is due to riders being either on the 

‘future rider’ programme (which is a programme on a national level designed to identify potential 

future  international team riders) or the rider having been at an international level previously but 

their current horse having not yet competed internationally.  

Self-Report Measures (see Appendix 2 for all self-report questionnaires) 
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 Demographic information. Participants completed demographic information about their 

nationality, age, gender, years of experience, hours per week spent  training, current level of 

competition and highest level of competition. 

 Variables. Thirteen variables were measured (self-efficacy, control, approach goals, 

avoidance goals, anxiety, excitement, happiness, interpretation emotion, automaticity, emotional 

control, goal setting, activation, imagery). Questionnaires were translated into Dutch and German to 

provide them in all three languages respectively. The German versions were translated by the 

researcher and a German born academic plus were checked by a German Sport Scientist. The Dutch 

versions were translated /adapted and checked by a Dutch PhD Researcher. 

 Self-efficacy was measured by a sport specific self-efficacy questionnaire (Coffee &Rees, 

2008). Participants were required to relate a statement to how they feel  just before an important 

competition, and to indicate the degree to which they can, for example, “Perform well even if things 

get tough”, followed by six statements on a five-point scale (1 = not at all to 5 = completely).  

 Perceived control was measured by three items based on Bonetti and Johnson’s (2008) 

perceived control over walking measure, and followed Azjen’s (1991) perceived behavioural 

control protocol, and Conner and Sparks’ (1996) locus of control protocol which was measured 

using a single item “Do you think it is entirely up to you whether you perform to the best of your 

abilities?” rated on a five point scale (1 = strongly disagree to 5 = strongly agree). Perceived 

behavioural control was measured with two items, “How much control do you feel you have over 

whether you perform to the best of your abilities?” rated on a five point scale (1 = no control at all 

to 5 = complete control) and “How difficult will it be for you to perform to the best of your 

abilities?”(1 = extremely difficult to 5 = not at all difficult). 

 Goal orientation was measured using the 12-item Achievement Goal Questionnaire for 

Sport (AGQ-S; Conroy, Elliot, & Hofer, 2003) which measures four achievement goals: (1) 

Mastery performance (MAp; “I want to perform as well as it is possible for me to perform”); (2) 

Mastery avoidance (MAv; “Sometimes I’m afraid that I may not perform as well as I’d like”); (3) 
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Performance approach (PAp; “It is important to me to do well compared to others”); (4) and 

Performance avoidance (PAv; “I just want to avoid performing worse than others”). Participants 

indicated the extent to which items were true relative to how they feel just before an important 

competition, on a 7-point scale ranging from 1 (not at all true) to 7 (very true).  

 Emotions were measured using the Sport Emotion Questionnaire (SEQ, Jones, Lane, Bray, 

Uphill, & Catlin, 2005), a 22-item questionnaire identifying five emotions: anger, anxiety, 

dejection, happiness and excitement. Anger and dejection were not included in the final analysis 

due to the low scoring on these items. Participants indicated on a five point Likert-scale ranging 

from 0 (not at all) to 4 (extremely), how they felt just before an important competition. These 

emotions included, amongst others, feeling anxious, excited, and enthusiastic. Interpretation of 

emotional state was measured using a single item, “How helpful do you feel your emotional state is 

for your performance?”, rated on a five point scale (0 = not at all helpful to 4 = extremely helpful).  

 Challenge and threat appraisals were measured by asking participants to imagine that 

they are about to take part in the most important competition of the season and to indicate on a 5-

point scale ranging from 0 (not at all) to 4 (extremely), on two items; “How threatened do you feel 

by this and how challenged do you feel by this”. 

 Manipulation check. To validate if participants were able to imagine if they were just about 

to compete in an important competition, they were asked to indicate how they perceived their 

ability to complete the questionnaires (Jones& Uphill, 2004). Three options were provided: I was 

able to complete the questionnaire as if I was just about to compete in an important competition: 

(1) accurately; (2) with some degree of accuracy; or (3) unable to complete the questionnaire with 

any degree of accuracy. 

 Participants were removed from the analysis if they ticked option 3 (one participant was 

removed for ticking option 3). 

 Psychological skills were measured using the Test of Performance Strategies (TOPS; 

Hardy, Roberts, Thomas, & Murphy, 2010). It is a 68-item measure with items rated for frequency 
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of use on a 5-point scale by never (1) to always (5). The TOPS assesses nine psychological 

strategies used in competition (i.e., self-talk, emotional control, automaticity, goal-setting, imagery, 

activation, relaxation, negative thinking and distractibility) and eight used in practice (self-talk, 

emotional control, automaticity, goal-setting, imagery, activation, relaxation and attentional 

control). An example of an item from the subscale self-talk for competition was; “I use specific cue 

words or phrases to help my performance”. An example-item for the subscale imagery during 

practice was; “During practice I visualize successful past performances”.    

Procedure 

 Ethical approval was granted by the University of Staffordshire’s ethical committee. 

Approval to approach the participants was gained through the National Dressage Federations of 

Germany, The Netherlands and Great Britain. Participants were approached via email and via 

telephone. Meetings were set up at training camps, competitions, or at the participants’ stables to 

complete the questionnaires. If this was not possible questionnaires were sent via post with self-

addressed return envelopes included. Thirty five questionnaires were sent via post to German 

participants, due to time and distance constraints. The questionnaires were to be returned within 10 

days. Participants provided informed consent (see Appendix 1) before completing the questionnaire 

booklet which took approximately 15-20 minutes to complete. Participants were informed about 

receiving feedback once the study was completed. 

Analysis  

 Statistical analyses were completed using SPSS version 18 data editor (IBM, 2011). The 

analyses were split into three stages. Stage one examined cognitive and emotional contributions to 

challenge and threat states. First, it was examined whether the cognitive components (self-efficacy, 

perceived control, and goal orientation) predicted challenge and threat appraisals. Two simple 

(simultaneous) multiple regressions were used to examine the first question. The predictive value of 

the cognitive components and challenge and threat appraisals on emotions was then examined using 

hierarchical regression analysis. Then, the predictive value of interpretation of emotion was 
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examined first on challenge and then threat appraisals again by using two simple (simultaneous) 

regressions. Stage two of the analysis examined the predictive value of psychological skills on first 

challenge and then threat appraisals. This was done using simple multiple regression analysis. Stage 

three of the analysis examined the three nations for differences in cognitive components, emotions, 

challenge and threat states, and psychological skill use using four multivariate analyses of variance 

(MANOVA). 

 Analysis commenced by examining the descriptive statistics for trends in the data and to 

examine the distribution. An alpha value of  p =.05 was used as a rejection level for statistical 

significance throughout the regressions. Before the regressions were run, the correlations between 

the independent variables (IV’s) and the dependent variable (DV), as well as correlations between 

the different IV’s, were investigated. No multicollinearity was found. Additionally the Durbin-

Watson statistic was used to test the assumption of independent errors (i.e., to see that the residual 

terms were uncorrelated). 

 After running the analyses, the standardised residuals and Mahalanobis and Cook’s 

distances were examined to identify outlying and influential cases. These were all appropriate 

unless reported otherwise. One case continually came up with a high Mahalanobis distance in all 

the analyses which included cognitive elements and emotion and was therefore left out of those 

analyses. The final number of participants for all the analyses which included cognitive 

components, emotions and interpretation of emotions was 84.  The final number for participants for 

the analyses with psychological skills use was 85. 

  Levene’s test was checked for homogeneity of variance and Box’s M was checked for 

equality of covariance for all MANOVA analyses. Box’s M was set at p = .001 (Field, 1998). These 

were appropriate unless otherwise reported. The number of participants for these analyses was 85. 

Results 

Descriptive Statistics (presented in Tables 1& 2; Correlations for cognitive components, emotions, 

interpretation of emotions, challenge and threat presented in Table 3). 
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 Participants scored above the midpoint (indicating high scores) for self-efficacy, perceived 

control, mastery approach, mastery avoidance, and performance approach; and below the midpoint 

for performance avoidance (Table 1). Participants scored above the midpoint for happiness and 

excitement; and below the midpoint for anxiety and very low for anger and dejection (Table 1). 

Therefore anger and dejection were not included in the analyses. The average score for 

interpretation of emotion was above the midpoint, indicating most participants found the emotions 

they experienced during competition were helpful. Participants scored above the midpoint for 

challenge, and below the midpoint for threat (Table 1). Thus, most participants felt challenged 

rather than threatened by the demands of professional competition. Participants scored above the 

midpoint for emotional control, automaticity, goal setting, imagery, and activation in competition 

(Table 2). Participants scored above the midpoint for emotional control, automaticity, goal setting, 

activation, and attentional control in practice. Participants scored below the midpoint for self-talk, 

relaxation, negative thinking, and distractibility in competition; and for self-talk, imagery, and 

relaxation in practice. In other words these skills were seldom used during competition and practice. 

Cognitive Components and Challenge and Threat Appraisals  

 To investigate the predictive value of self-efficacy, perceived control, and approach and 

avoidance goals on challenge and threat appraisals, two regression analyses were run, first with 

challenge appraisal, and then with threat appraisal, as the outcome variable. 

 The results for the regression analyses for challenge appraisal as the outcome variable are in 

Table 4. The cognitive components self-efficacy, perceived control, approach goals and avoidance 

goals did not significantly predict challenge appraisal, R2 = .05, F (6, 77) = .61, p = .73. Therefore 

the variance in cognitive components accounted for only 5% of the variation in challenge appraisal 

scores. However this result must be interpreted with caution, as challenge presented a problem due 

to lack of variability as participants scored consistently on the high end of the challenge scale. This 

problem continued throughout all the analyses.  There was one outlier (standardized residual = -
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3.13) when challenge was the dependent variable. This outlier was not removed as it fell within the 

acceptable number of outliers for 84 participants (Field, 2009). 

 The results of the regression analyses with threat appraisal as the outcome variable are 

presented in Table 5. Overall, cognitive components significantly predicted threat appraisal, R2= 

.35, F (6,77) = 6.89, p < .001. The variance in the cognitive components accounted for 35% of the 

variation in threat appraisal. Specifically self-efficacy was a significant predictor variable and was 

negatively related to threat appraisal (β = -0.64, t (77) = -2.72, p < .008) and mastery avoidance was 

a significant predictor and  was positively related to threat appraisal (β =0.14, t (77) = 2.27, p = 

.026).    

Emotions 

 To test the predictive value of the cognitive components self-efficacy, perceived control, 

approach goals, avoidance goals, and challenge and threat appraisal on emotions, three hierarchical 

regression analyses were run with anxiety, excitement, and happiness as the outcome variables. 

Dejection (M = 0.11, SD = 0.21) and Anger (M = 0.18, SD = 0.25) were not used as outcome 

variables due to the lack of variability, with participants reporting very little or low experience of 

these emotions. 

  Self-efficacy,  perceived control, approach goals, and avoidance goals were entered in the 

first step, and challenge appraisal and threat appraisal were entered in the second step with anxiety, 

happiness or excitement as the outcome variable. 

 Anxiety. The results for the regression with anxiety as the outcome variable are presented in 

Table 6. Cognitive components had a significant effect on anxiety in step 1, R2 = .28, F (6.77) = 

5.09, p < .001, with mastery avoidance (β = .12, t (6, 83) = 3.17, p < .001) as the only significant 

predictor variable. Cognitive components accounted for 28% of the variance in anxiety. The 

addition of challenge and threat appraisals in step 2 was not significant, R2 change = .031, F change 

(2, 75) =1.68, p = 194; however, the overall model was still significant F (8.75) = 4.31, p < .001.  
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Challenge and threat appraisals accounted for another 3% of the variance in anxiety. Therefore the 

overall variance in anxiety explained by the variance in the predictor variables was 31%. 

 Happiness. The results for the regression with happiness as the outcome variable are 

presented in Table 7. Cognitive components had no significant effect on happiness in step 1, R2 = 

.08, F = (6.77) 1.13, p = .351. The addition of challenge and threat had no significant effect for step 

2, R2 change = .01, F change (2.75) =0.22, p = .806. Challenge and threat appraisals and cognitive 

components accounted for only 9% of the variance in happiness. 

 Excitement. The results for the regression with excitement as the outcome variable are 

presented in Table 8. Cognitive components had a significant effect on excitement for step 1, R2 = 

.26, F (6, 77) = 4.60, p < .001; with self-efficacy (β = .54, t = 2.82, p = .006) as the only significant 

predictor variable. Cognitive states accounted for 26% of the variance in excitement. The addition 

of challenge and threat appraisals in step 2 was not significant, R2change = .009, F change (2,75) = 

0.47, p = .629; accounting for only an extra 1% of the variance in excitement. Overall, the model 

was significant F (8, 75) = 3.52, p = .002, and 27% of the variance in excitement was accounted for 

by cognitive components and challenge and threat appraisals. 

 Interpretation of Emotion. Two simple (simultaneous) regressions were then run to 

examine if interpretation of emotional state predicted first challenge and then threat appraisal. 

 The results for challenge as the outcome variable are presented in Table 9. The results show 

that interpretation of emotion had no significant effect on challenge, R2 = .004, F (1, 81) = .31, p = 

.58, and explained less than 1% of the variance in challenge. The results for threat as the outcome 

variable are presented in Table 10. The results show interpretation of emotion had no significant 

effect on threat, R2 = .001, F (1, 81) = .07, p = .80, and explained less than 1% of the variance in 

threat.   

Psychological Skill use and Challenge and Threat Appraisals 

 The final regression focused on exploring the predictive value of psychological skill use on 

challenge and threat appraisals. All psychological skill items were not included as the sample was 
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not large enough to use all 17 variables for the analyses.  Only competition variables were used as 

challenge and threat states related to competition were being investigated.  Of the competition skills 

emotional control (M = 4.13, SD = .72), automaticity (M = 3.95, SD = .59), goal setting (M = 4.22, 

SD = .70), activation (M = 4. 17, SD = .57) and imagery (M = 3.89, SD = 1.13) were used as they 

scored close to “often” or above, indicating the skills being used most often. They were entered as 

predictor variables with either challenge appraisals or threat appraisals as the outcome variable. The 

original number of participants (85) were used in this regression. Table 11 shows the correlations 

between the above-mentioned psychological skills and challenge and threat states. 

 The results for the regression analysis for challenge as the outcome variable are presented in 

Table 12, showing that psychological skills did not significantly predict challenge states, R2 = .08, 

F(5, 79) = 1.30, p = .275. These results should be interpreted cautiously because of the lack of 

variability in challenge scores. 

 The results for the regression analysis for threat as the outcome variable are presented in 

Table13 showing that psychological skills do significantly predict threat states, R2 = .17, F (5, 79) = 

3.28, p = .01. Emotional control, automaticity, goal setting and activation had a negative 

association with threat. 

Cross-cultural Comparison  

 The final stage of analyses explored the differences between the three nations in: (1) the 

experience of cognitive components; (2) experience of emotions and interpretation of emotions; (3) 

experience of a challenge or a threat state; and (4) use of psychological skills.  The descriptive 

statistics show all three nations scored relatively similarly on the respective cognitive states (Table 

14) with mastery approach scoring highest on all three nations. On emotions The Netherlands 

scored lowest on anxiety. On the other emotions and interpretation of emotion the scores between 

the nations were relatively similar as were challenge and threat appraisal and psychological skills. 

 The first MANOVA explored differences in cognitive states. Hotelling’s Trace indicated 

significant differences in cognitive components between nations F (12,152) = 3.43, p < .0001, η2 = 
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.21. Specifically self-efficacy, perceived control and mastery approach were significant (Table 14). 

The Netherlands scored significantly lower on self-efficacy than both Germany (p = .03) and Great 

Britain (p = .01) and also scored significantly lower on use of mastery approach goals than both 

Germany (p= .008) and Great Britain (p= .001). For both these variables, Great Britain had the 

highest scores. With perceived control there was a significant difference between Germany and 

Great Britain (p = .001) with Great Britain again scoring highest and Germany lowest.  

 The second MANOVA (Table 14) explored differences in emotions and interpretation of 

emotions. Box’s M is sensitive to violations of the assumptions of normality and equality of 

covariance. Box’s M was significant (p = .01); however MANOVA is a sufficiently robust test for 

an assumption to be violated (Field, 2009). Pillai’s trace rather than Hotelling’s trace is reported as 

a result of the significance of Box’s M (Field, 2009). There was a significant difference between 

nations on emotion,  F (12,156) = 6.52, p < .0001, η2 = .33. Specifically anxiety, happiness, 

excitement and anger were significant (Table 14). With anxiety there was a significant difference 

between The Netherlands and Great Britain (p = .01) with The Netherlands scoring lower. With 

happiness there was a significant difference between Germany and Great Britain (p = .05) with 

Great Britain scoring lower. With excitement there was a significant difference between Germany 

and The Netherlands (p < .001) and The Netherlands and Great Britain (p < .001) with The 

Netherlands scoring lowest and Great Britain highest. Lastly, there was a significant difference in 

anger scores between Germany and The Netherlands (p < .001) and The Netherlands and Great 

Britain (p = .02) with The Netherlands scoring much higher than Great Britain and Germany 

scoring lowest. 

 The third MANOVA (Table 14) explored differences in challenge and threat states. 

Hotelling’s Trace indicated no significant differences in challenge and threat appraisals between 

nations, F (4,160) = 1.98, p = .09, η2 = .04.  

 The final MANOVA explored the differences in psychological skill use. Hotelling’s Trace 

indicated the results were significant F (18,146) = 4.87, p < 001, η2 = .37. Specifically self-talk, 
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goal setting, imagery and activation differed significantly between nations (Table 14). Germany 

scored significantly lower on self-talk than both Great Britain (p < .001) and The Netherlands (p = 

.006). Furthermore, they scored significantly lower on imagery than both Great Britain (p < .001) 

and The Netherlands (p = .045), and also on activation than both Great Britain (p = .001) and The 

Netherlands (p = .002). Great Britain scored the highest of the three nations on all these variables. 

For goal setting, The Netherlands scored significantly lower than Great Britain (p = .019), with 

Germany scoring midway between the other two nations.   

Discussion 

 It is accepted that psychological factors play an important role in determining athletic 

performance. Various studies have shown psychological skills to be correlated to an ideal mental 

and emotional state for optimal performance (e.g., Weinberg & Gould, 2003; Orlick & Partington, 

1988).  The TCTSA proposes that cognitive components (higher self-efficacy and perceived 

control, and approach goals); positive emotions (typically but not exclusively happiness and 

excitement), and a perception that emotions facilitate performance will be associated with a 

challenge state.  Conversely, cognitive components (lower self-efficacy and perceived control, and 

avoidance goals); negative emotions, and a perception that emotions are debilitative to 

performance, will be associated with a threat state.  

Cognitive Components and Challenge and Threat States 

 In line with the TCTSA and  Hypothesis 1, this study  found  that self-efficacy, perceived 

control, mastery approach,  and performance approach were positively correlated with challenge 

and mastery avoidance and performance avoidance were negatively correlated with challenge.  

However, challenge appraisal was not predicted by any of the cognitive components.  Therefore the 

variance in challenge appraisal scores was not significantly accounted for by the variation in the 

scores of the cognitive components. This result is in agreement with findings from Meijen (PhD in 

preparation). However, the result should be interpreted cautiously as challenge presented a problem 

due to the lack of variability with participants scoring consistently on the high end of the challenge 
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scale. This could be accounted for by the fact that all the participants are elite athletes. They would 

have achieved team member status as a result of competition success, which could be associated 

with perceiving competition as a challenge rather than a threat. 

 It was further found that self-efficacy and perceived control were negatively correlated with 

threat and mastery approach, mastery avoidance, performance approach, and performance 

avoidance were positively correlated with threat.  Hence, threat appraisal increased as self-efficacy 

and perceived control decreased and as mastery approach, mastery avoidance, performance 

approach and performance avoidance increased. Overall, cognitive components significantly 

predicted threat appraisal. Therefore, part of the current data confirms predictions derived from the 

TCTSA. As predicted, lower levels of self-efficacy and focus on avoidance goals did predict a 

threat state. However, some of the current data also contradicts predictions derived from the 

TCTSA. In contrast to the TCTSA and research by Adie, Duda, & Ntoumanis (2008), this study 

found that mastery approach goals were positively correlated with threat states. A possible 

explanation may be that mastery-approach goals are concentrated on the realisation of task or self-

referenced targets (Elliot & McGregor, 2001).  Thus, when athletes are committed to a goal that 

becomes unattainable, approach goals may become grounds for frustration or negativity 

(Brandtstädter & Rothermund, 2002; Drach-Zahavy & Erez, 2002; Wrosch, Scheier, Carver, & 

Schulz, 2003), which may lead to a threat state. 

 Of the various cognitive components examined, self-efficacy was associated with decreased 

threat states. This is in line with previous research which has shown that perceived self-efficacy is 

an important element of peak performance (e.g., Feltz, Short, & Sullivan, 2008; Duda & Treasure, 

2001). Feltz et al. (2008) suggested that although the causal relationship between self-efficacy and 

performance has not been established, it appears to be a positive relationship with higher levels of 

self-efficacy being associated with higher levels of performance. It is possible, due to the apparent 

positive relationship between self-efficacy and performance, this could explain why self-efficacy 

was associated with decreased threat states.  
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 Mastery avoidance goals were associated with increased threat states, but not with decreased 

challenge states. This result is similar to research conducted by Adie et al. (2008), who examined 

relations between approach and avoidance goals, and challenge and threat appraisals in competition. 

These authors found that mastery avoidance goals positively predicted threat appraisals, but did not 

predict challenge appraisals. Similar to the findings of Adie et al. this study shows that cognitive 

components might have a greater effect on threat appraisal than challenge appraisal. However, these 

findings should be interpreted with caution due to the lack of variability with challenge scores.  

Emotions and Challenge and Threat States 

 The predictions made by the TCTSA were partly upheld by the findings of this study. In 

contrast to the TCTSA, the current findings indicated that self-efficacy, perceived control and 

approach/avoidance goals had no significant effect on happiness.  Experiencing a challenge or 

threat state had no significant effect on happiness either.  Possible explanations for this could be 

that research has suggested that happiness is more relevant as a post-performance emotion 

(Woodman, Davis, Hardy, Callow, Glasscock & Yuill-Proctor, 2009) whereas in this study 

participants were asked how they typically felt immediately ‘before’ a stressful competition. A 

further explanation is cited in Lazarus (2000) who considers happiness as a general disposition.  

Thus, in sport, happiness may be less associated with actual competing and more associated with 

general morale and maintenance of high levels of motivation. It is indicative of a person having 

appraised him/herself as making progress toward a goal, and therefore being more associated with 

the athlete’s actual career, than a specific competition. 

 However, as predicted by the TCTSA, cognitive components had a significant effect on 

excitement.  Self-efficacy was the only significant predictor of excitement.  This finding is in line 

with predictions made by Jones (1995), who proposed that excitement occurs when athletes have 

positive expectations of their ability to cope and achieve the goals they set in challenging 

circumstances. The addition of challenge and threat appraisals did not significantly predict 

excitement. Perceived control, performance avoidance and challenge had a negative association 
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with excitement; and mastery approach, mastery avoidance, performance approach and threat had a 

positive association with excitement. 

 Thus, the results provide partial support for the TCTSA and Hypothesis 2. Although there is 

scant research on excitement in sport, the current findings on self-efficacy and excitement 

correspond with Robazza, Bortoli, and Nougier (2002) who found that athletes reported 

experiencing excitement in relation to performance, and also reported excitement facilitative of 

performance. Kerr (1977) proposed that excitement is generally associated with arousal and 

activation of the autonomic nervous system, which one would expect to be necessary for elite 

athletes.   

 Anxiety was the only negative emotion that was analysed.  Cognitive components had a 

significant effect on anxiety, with mastery avoidance as the only significant predictor variable. The 

addition of challenge and threat appraisals was not significant; however the overall model was still 

significant.  Self-efficacy, perceived control, performance avoidance and challenge had a negative 

association with anxiety; and mastery approach, mastery avoidance, performance approach and 

threat had a positive association with anxiety.  These results are consistent with Sideridis (2008) 

and Elliot and McGregor (2001) who found that mastery avoidance goals positively predicted 

anxiety. Specifically, these authors found that people who were anxious before competing reported 

higher avoidance goal orientation in comparison to those who had lower levels of anxiety before 

competing. The authors explained the results by proposing that anxious individuals may not 

actively engage in the competition. 

 The findings in this study are contrary to the predictions of the TCTSA and Hypothesis 3. 

How helpful athletes experience their emotions to be was not associated with appraisal of a stressful 

situation. A possible explanation for this contradictory finding could be that this sample 

predominantly experiences challenge states and facilitative interpretation of emotion, resulting in 

too little variability in scores to have sufficient power to find a significant result.   
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 In summary, these findings provide partial support for the TCTSA and the hypotheses of 

this study. Contrary to the TCTSA predictions, the findings, similar to previous research, showed 

that higher levels of self-efficacy, higher perceived control, mastery approach, and performance 

approach goals, were positively correlated with challenge appraisal but did not predict challenge 

appraisal. Threat appraisal was positively correlated with mastery avoidance and negatively 

correlated with self-efficacy, as predicted by the TCTSA. As hypothesised, and as proposed by the 

TCTSA, higher levels of self-efficacy, higher perceived control, focus on approach goals and 

challenge appraisal were significantly associated with excitement; while lower self-efficacy, lower 

perceived control, focus on avoidance goals, and threat appraisal were significantly associated with 

anxiety. However, happiness was not significantly associated with positive cognitive components.  

Lastly, the hypothesis that a more facilitative interpretation of emotions would predict a challenge 

state, and conversely, that a more debilitative interpretation of emotions would predict a threat state, 

was not upheld. 

Psychological Skill use and Challenge and Threat States 

 Emotional control, automaticity, goal setting, activation and imagery were the psychological 

skills most often used by elite equestrian dressage athletes. Contrary to Hypothesis 4, these skills 

were only significantly associated with threat appraisal, not with challenge appraisal. As expected 

emotional control, automaticity, goal setting and activation, had a negative association with threat.   

 That there was no significant finding associated with challenge suggests the possibility that 

psychological skills are utilised more during threat appraisal than challenge appraisal. Thus, the 

lack of, or infrequent usage of psychological skills might lead to a threat state. This result is 

supported by research conducted by Hanton, Mellalieu, and Hall (2004a) who found that elite 

athletes indicated that they use psychological skills (e.g., positive self-talk) to cope with high levels 

of anxiety, and to reduce unhelpful interpretations of anxiety during performance. In other words, 

increased use of psychological skills decreases negative, emotions and would thus be negatively 

associated with appraisal of a situation as s threat. However, it should be noted that lack of success 
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in predicting challenge states might be due to problems related to challenge measurements in this 

study. 

 There is scant research on the influence of psychological skill use on challenge and threat 

states. A recent study by Williams, Cumming, and Balanos (2010) examined the influence of an 

imagery intervention on manipulating antecedents of challenge and threat states, and found imagery 

to facilitate adaptive stress appraisal. Meijen (PhD in preparation) explored the effects of a 

psychological skills intervention on the cognitive, affective, and physiological components of 

challenge and threat states. Increases in self-efficacy, confidence, and mastery approach orientation, 

together with decreases in mastery avoidance, performance approach and performance avoidance 

goal orientation, were found after training athletes in the use of psychological skills. 

 In summary, the findings suggest that the use of psychological skills in threat states may 

possibly play a more significant role than in challenge states in elite equestrian dressage.  

Examining Performance in Equestrian Sport 

  Tenenbaum et al. (2002) reported that equestrian sport, which depends upon a semi-

communicative and highly reactive partner, has been shown to be naturally anxiety-producing. 

Paradoxically, the findings of this study suggest that the elite dressage riders who participated 

tended not to experience anxiety in competition. The current finding is supported by Meyers et al. 

(1999) who reported elite equestrian athletes exhibited significantly higher anxiety management 

than sub-elite equestrian athletes. However, the current results on anxiety may not be generalizable 

to the larger equestrian population due to the specificity of the sample used. 

 Pretty (2001) reported that the only means a rider has of communicating with a horse is with 

their body, resulting in their behaviour, thoughts, and emotions being transmitted though the riders’ 

body to the horse. Thus, a rider’s thoughts and emotions influence not only his/her own 

performance, but also that of the horse. It is therefore important that a rider maintain the correct 

mental and emotional state. The results of the current study show high experience of positive 

emotions and a more facilitative interpretation of emotion in elite equestrian riders. This could be 
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explained by considering Pretty’s (2001) report which indicates the importance of the impact of 

emotions on a riders’ reactive equine partner. 

Examining Cross-Cultural Differences  

 Numerous studies reinforce that cultural effect is an important element in explaining a 

specific pattern of individual thought and behaviour from a psychological viewpoint (Parks, 2005).  

Yi and Park (2003) reported that people from different cultural backgrounds were more likely to 

have, amongst others, different attitudes, styles of decision making and problem solving as a result 

of different value systems. 

 There were significant differences between all three nations within cognitive components 

(specifically self-efficacy, perceived control and mastery approach); emotions (specifically anxiety, 

happiness, excitement and anger); and psychological skill use (specifically self-talk, goal setting, 

imagery and activation). This could be explained by cultural origin, which has been suggested to 

influence the extent to which a person combines use of cognitive appraisal and coping strategies 

(Hoedaya  & Anshel, 2003; Lazarus, 1991). Similarly, Puente-Diaz and Anshel (2005) reported 

finding significant differences in coping strategies and appraisal as a function of culture. 

Interestingly, in this study, Great Britain, silver medallists in the 2010 World Equestrian Games 

(Alltech World Equestrian Games, 2011), scored significantly higher on a number of the variables: 

self-efficacy, mastery approach goals; excitement; use of the psychological skills self-talk, imagery, 

activation, and goal-setting; but also anxiety. However, Great Britain has not won a medal in the 

Olympics whereas Germany has won extensively and The Netherlands a number of times 

(International Olympic Committee, 2009). In this study, Germany scored lowest on anger and 

highest on the appraisal of a situation as a challenge rather than a threat. This could account for 

their consistent success in international sport (e.g., Olympic Games). However despite Germany’s 

excellent Olympics record, these riders did not score significantly higher than the other two nations 

on any of the psychological skills. Differences in preparation strategies and psychological support 

between the nations could account for the differences in scores on the variables. 
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Limitations and future research 

 This study has a number of limitations. Firstly, the questionnaire-based design did not 

address the physiological component of the TCTSA due to inaccessibility of the necessary 

equipment. Future research could include physiological components. Secondly, not specifying a 

particular competition could have influenced the results, as participants would have to imagine how 

they generally felt before an important competition. Thirdly, a few of the participants indicated that 

their answers depended to a certain extent which horse they would be competing on as some horses 

were more reliable and predictable than others. This could be of interest for future research which 

could examine relationships between riders and their different horses and the influence on 

challenge/threat states.  Future research could also consider personality variables (e.g., 

assertiveness) in an elite sample, and the relation to challenge and threat states and the possible 

influence on rider/horse relationships. Fourthly, the findings cannot be generalized to other 

populations as the sample is very specific with only elite equestrian dressage athletes. Fifthly, there 

were statistical limitations, such as those surrounding the interpretation of challenge states due to 

the lack of variability of the scores on challenge. Perhaps a broader rider sample would overcome 

this problem. Finally, every effort was made to translate the questionnaires accurately into Dutch 

and German, but the possibility of slight differences in meaning is not dismissible. 

 This study revealed differences in cognitive and emotional predictors of challenge and threat 

states, as well as in the use of psychological skills, between participating nations. The differences in 

cultures could be investigated further in future research, for example, by examining coaching 

methods resulting in different psychological skill use, or differences in official support policies and 

training programmes for elite riders. 

Conclusion 

 In conclusion, this study found partial support for the TCTSA. The findings, similar to 

previous research, found higher levels of self-efficacy, higher perceived control, mastery approach, 

and performance approach goals were positively correlated with challenge appraisal, but did not 
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predict challenge appraisal.  Threat appraisal was positively correlated with mastery avoidance and 

negatively correlated with self-efficacy, as predicted by the TCTSA.  

 As hypothesised, higher levels of self-efficacy, higher perceived control,  focus on approach 

goals, and challenge appraisal were significantly associated with excitement; and lower self-

efficacy, lower perceived control, focus on avoidance goals, and threat appraisal were significantly 

associated with anxiety. Furthermore, the findings suggest that the use of psychological skills may 

possibly play a more significant role in overcoming threat states than in predicting challenge states 

in elite equestrian dressage. Finally, significant differences between nations in cognitive and 

emotional components of challenge/threat appraisal and psychological skill utilised were found.  

 One of the major contributions this study has made is to add to the scant knowledge base of 

performance in elite dressage riders with regards to psychological skill use, challenge and threat 

states and cross-cultural differences. This study may possibly provide information to coaches, riders 

and official parties involved in elite equestrian dressage as to the psychological skills and cognitive 

components necessary for elite riders to achieve an optimal state for successful performance. 
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Figure 1.   

 

 

 

 

Figure 1: Components of the Theory of Challenge and Threat States in Athletes (TCTSA). The 
questionnaires used to measure specific components of the TCTSA are shown using subscripts: (1) 
a sport specific self-efficacy questionnaire (Coffee & Rees, 2008), (2)  perceived control over 
walking measure (Bonetti and Johnson’s 2008), (3)  perceived behavioural control protocol (Azjen 
1991), (4) locus of control protocol  (Conner and Sparks 1996), (5) Achievement Goal 
Questionnaire for Sport (AGQ-S; Conroy, Elliot, & Hofer, 2003), and (6) Sport Emotion 
Questionnaire (SEQ, Jones, Lane, Bray, Uphill, & Catlin, 2005). 
 
Note: Sympathetic-adreno-medullary (SAM) 

          Pituitary-adreno-cortical (PAC) 

          Total peripheral vascular resistance (TPR) 

 
 
 
 
 
  


