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Mastery imagery (i.e., images of being in control and coping in difficult situations) is used to regulate anxiety. The ability to image this content is associated with trait confidence and anxiety, but research examining mastery imagery ability's association with confidence and anxiety in response to a stressful event is scant. The present study examined whether trait mastery imagery ability mediated the relationship between confidence and anxiety, and the subsequent associations on performance in response to an acute psychological stress. Participants (N = 130; 55% male; Mage = 19.94 years; SD = 1.07 years) completed assessments of mastery imagery ability and engaged in a standardized acute psychological stress task. Immediately prior to the task, confidence, cognitive and somatic anxiety intensity, and interpretation of anxiety symptoms regarding the task were assessed. Path analyses supported a model whereby mastery imagery ability mediated the relationship between confidence and cognitive and somatic anxiety interpretation. Greater mastery imagery ability and confidence were both directly associated with better performance on the stress task. Mastery imagery ability may help individuals experience more facilitative anxiety and perform better during stressful tasks. Improving mastery imagery ability by enhancing self-confidence may help individuals successfully cope with anxiety elicited during stressful situations.
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INTRODUCTION

Events in life that require optimal performance of the individual are often associated with increased feelings of psychological stress (e.g., sporting competition, job interview, giving a speech in class). Experiences of such stress can negatively impact not only our cognitions and emotions (e.g., feelings of anxiety), but also how we perform (Lazarus et al., 1952; Cohen, 1980). Research suggests that perceptions of psychological stress during a task can elicit more negative affect, and hinder performance in exams, negotiating, sporting competition, and other cognitive tasks (Robinson et al., 2013; Jamieson et al., 2016; Crum et al., 2017). Consequently, it is important for research to examine factors associated with more adaptive responses to stress, better performance.

Anxiety is one of the most frequently experienced emotions during and in anticipation of acute psychological stress exposure. Symptoms of anxiety can be classified as cognitive or somatic, making it a multidimensional construct. Cognitive anxiety is the mental component of anxiety, and includes negative thoughts, concerns, and worries (Morris et al., 1981; Martens et al., 1990). Somatic anxiety refers to the bodily symptoms and sensations experienced (Martens et al., 1990), such as increases in heart rate, perspiration, and respiration. Both cognitive anxiety and somatic anxiety are typically elevated when exposed to an acute psychological stress (Williams et al., 2017) and can account for a large proportion of variance in performance during stressful situations (Seipp, 1991). Although it is overly simplistic to assume that anxiety is always detrimental to performance, a number of studies have demonstrated that higher levels of anxiety tend to be associated with poorer performance (Weinberg and Genuchi, 1980; Hopko et al., 2003; Vitasari et al., 2010; Moore et al., 2013). As such, anxiety is an important emotion to study when examining factors associated with better performance.

As well as anxiety intensity, the interpretation of anxiety symptoms (i.e., whether an individual perceives that the anxiety they are experiencing will have a positive or negative effect on the situation) can impact how individuals cope or perform when in stress evoking conditions (Jones and Swain, 1995; Swain and Jones, 1996; Chamberlain and Hale, 2007; Carrier et al., 2014). For example, some athletes frequently report experiencing high levels of anxiety that they believe are facilitative to performance (Hanton and Jones, 1999). In academic settings, positive interpretations of anxiety symptoms have been associated with better note-taking performance (Carrier et al., 2014). Interestingly, research has shown that at times it is the interpretation of anxiety symptoms (also referred to as anxiety direction), rather than the intensity, that can be a stronger predictor of performance (Chamberlain and Hale, 2007; Neil et al., 2012). Specifically, interpreting anxiety symptoms as more facilitative predicts better performance (Chamberlain and Hale, 2007; Neil et al., 2012). Therefore, it is important to examine both the intensity and interpretation of anxiety experienced.

One disposition thought to influence both the intensity and interpretation of anxiety experienced, particularly during psychologically stressful situations, is confidence. Studies have demonstrated that in a given situation, greater confidence is associated with lower levels of both cognitive and somatic anxiety (Neil et al., 2012; Williams and Cumming, 2012b, 2015; Quinton et al., 2018). Additionally, higher levels of confidence have also been proposed to buffer or protect against the negative effects of anxiety (Jones and Hanton, 2001; Hanton et al., 2004). Specific to stress, confidence, or its situational specific form self-efficacy, has been identified as a key antecedent in both the appraisal of stress, and the subsequent emotional and behavioral responses experienced (Blascovich and Mendes, 2000; Skinner and Brewer, 2004; Jones et al., 2009). For example, Neil et al. (2012) demonstrated that greater confidence experienced prior to line-out throws in rugby was associated with lower levels of anxiety and more facilitative interpretations of these symptoms. Greater confidence and more facilitative anxiety were also associated with better performance (Neil et al., 2012). Feeling more confident about an upcoming stressful event is therefore likely to be associated with lower levels of anxiety, more facilitative interpretations of these symptoms, and subsequently lead to better performance. However, it is important to establish how stable traits or dispositions play a role in the relationship between confidence, anxiety, and performance in response to acute psychological stress.

Mental imagery is a technique that is frequently employed in the regulation of confidence and anxiety (Cumming and Williams, 2013). Specifically, using images of feeling confident and in control of difficult situations appears to instill greater confidence and regulate anxiety by lowering levels, and/or eliciting more positive perceptions of anxiety symptoms in response to stress evoking situations (Cumming et al., 2007; Mellalieu et al., 2009; Williams et al., 2010, 2017). While the effect of using this type of mastery imagery content (i.e., imagery use) on confidence and anxiety is well-established, research has started to examine the importance that an individuals' propensity to image such content (i.e., mastery imagery ability) has on the confidence-anxiety relationship.

Imagery ability can influence the effectiveness of an imagery intervention, with greater benefits typically being experienced by more proficient imagers compared to their lower level counterparts (Robin et al., 2007; Williams et al., 2013). However, this evidence is predominantly from movement-based imagery content to improve performance. More recent research has examined the ability to image content associated with emotions and cognitions, specifically, its correlates and the impact such an ability can have on using this type of imagery content to regulate arousal and anxiety. Findings demonstrated that mastery imagery ability is an important correlate of confidence and anxiety, and appears to influence the impact of stress evoking imagery scripts (Quinton et al., 2019). Mastery imagery ability is positively associated with greater trait confidence (Williams and Cumming, 2012b, 2015; Quinton et al., 2018). Furthermore, Williams and Cumming (2015) demonstrated that through trait confidence, mastery imagery ability was associated with lower levels of trait cognitive and somatic anxiety and more facilitative interpretations of these symptoms. Consequently, individuals who find it easier to image themselves being in control and persevering in difficult and challenging situations, tend to feel more confident in themselves, and have lower levels of trait anxiety and view their anxiety levels as more facilitative.

To further understand the relationship between mastery imagery ability, confidence, and anxiety, Quinton et al. (2018) examined the extent to which mastery imagery ability mediated the relationship between general levels of confidence and cognitive and somatic anxiety intensity and interpretation that athletes tend to experience in relation to their sport. Quinton et al. (2018) explained that Bandura (1997) proposed higher levels of self-efficacy are likely to evoke more positive images, and that more confident individuals are likely to have experienced more recent success, meaning that these achievements may be more readily retrieved from memory to facilitate the imagery process (i.e., make it easier to image; Lang, 1979). In support, results demonstrated that greater confidence was associated with better mastery imagery ability, which in turn was associated with lower levels of cognitive anxiety (Quinton et al., 2018). However, confidence also directly predicted cognitive and somatic anxiety intensity, and neither confidence nor mastery imagery ability were associated with cognitive or somatic anxiety interpretation.

Quinton et al. (2018) proposed that some of their non-significant findings could have been due to confidence and anxiety being assessed at a trait level (i.e., athletes reported how confident and cognitively and somatically anxious they typically feel prior to performing and whether these anxiety symptoms are typically viewed as positive or negative with regards to performance). Given that confidence and anxiety can fluctuate over time and differ depending on the nature of the stress-evoking situation (Thomas et al., 2004; Trotman et al., 2018), it is not surprising that more salient relationships did not emerge. However, to date, research has yet to examine whether mastery imagery ability is associated with confidence and anxiety experienced in response to a specific stress-evoking situation, and more specifically, whether the relationship between confidence and anxiety is mediated by mastery imagery ability. Research has also yet to examine whether mastery imagery ability relates to performance, likely through its previously identified relationship with anxiety. Examining these research questions will help establish whether mastery imagery ability could be an effective strategy to help cope with acute psychological stress.

The aim of the present study was to examine whether mastery imagery ability mediated the relationship between confidence and anxiety in response to an acute psychological stress task, and if the anxiety experienced was associated with subsequent performance. Anxiety was assessed in terms of cognitive anxiety intensity, somatic anxiety intensity, cognitive anxiety interpretation, and somatic anxiety interpretation. It was hypothesized that confidence would positively predict mastery imagery ability which would negatively predict cognitive and somatic anxiety intensity, and positively predict cognitive and somatic anxiety interpretation. Therefore, it was proposed that mastery imagery ability would mediate the relationship between confidence and the anxiety constructs. It was also hypothesized that cognitive and somatic anxiety intensity would negatively predict subsequent performance, and that confidence, and cognitive and somatic anxiety interpretation would positively predict performance. Therefore, it was hypothesized that mastery imagery ability would be indirectly associated with performance via anxiety. The hypothesized model was compared to two alternate models to establish whether the hypothesized model was the best fitting model for the data. All three models are displayed in Figure 1.
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FIGURE 1. (A) Hypothesized model, (B) Alternate model 1, (C) Alternate model 2. For visual simplicity, controlling variable gender is not presented but was included in the analyses. Full lines represent positive regressions, dashed lines represent negative regressions.




METHODS


Participants

Participants were 130 male (n = 71) and female (n = 59) university students ranging in age from 18 to 25 years old (M = 19.94; SD = 1.07). Prior to recruitment, the study was approved by the ethics committee at the university where the first author is based and all participants provided written informed consent before taking part in the study. Participants were provided with a course credit upon completion of the study.



Acute Psychological Stress Task

The 6 min version of the Paced Auditory Serial Addition Test (PASAT; Gronwall, 1977) was completed by all participants. The PASAT is a neuropsychological test. The test is delivered via an audio recording. A series of single-digit numbers between 1 and 9 are played aloud to participants. Participants are required to add together consecutive single-digit numbers and call the answer aloud while remembering the most recent number so it can be added to the next number heard. Thus, the task involves attention and memory as well as simple addition. The numbers were presented at increasing speed every 2 min from 2.0 to 1.6 s and to 1.2 s. To increase the stressfulness of the task, participants were instructed to watch themselves in a mirror. A video camera was placed ≈1 m away and participants were told they would be videotaped so that “body language experts” could assess anxiety levels. Furthermore, participants were also told they would hear a loud beep if they hesitated or said a wrong answer (Veldhuijzen van Zanten et al., 2004). In reality, participants were not videotaped and all participants received the same standardized number of loud beeps every 10 numbers. Participants were also told they began the task with 1,000 points and would lose five points for every incorrect answer. Performance tables showing “top performing” participants were displayed in the laboratory to enhance feelings of stress and competition.

This modified version of PASAT is a standard stress test that has been shown to elicit a substantial stress response (Ring et al., 2002; Veldhuijzen van Zanten et al., 2004; Ginty et al., 2012), and demonstrates good test–retest reliability (Willemsen et al., 1997; Ginty et al., 2013). Additionally, work suggests responses to acute psychological stress in the laboratory generalizes to real life stressors (e.g., Johnston et al., 2008; Zanstra and Johnston, 2011).



Measures
 
Mastery Imagery Ability

Mastery imagery ability was assessed using the mastery subscale of the Sport Imagery Ability Questionnaire (SIAQ; Williams and Cumming, 2011). The SIAQ consists of fifteen items that assess five different types of imagery ability (skill, strategy, goal, affect, and mastery). The three items that assess mastery imagery content are “Giving 100% effort even when things are not going well,” “Staying positive after a setback,” and “Remaining confident in a difficult situation.” Participants image each item and then indicate on a 7-point Likert type scale how easily they were able to image each item ranging from 1 (very hard to image) to 7 (very easy to image). The SIAQ is a valid and reliable measure of imagery ability (Williams and Cumming, 2011). In the present study the mastery subscale demonstrated good internal reliability with the Cronbach alpha coefficient being 0.70.



Intensity and Perception of Cognitive Anxiety, Somatic Anxiety, and Confidence

Cognitive anxiety, somatic anxiety, and confidence, and the interpretation of these feelings were assessed using the validated Immediate Anxiety Measures Scale (IAMS; Thomas et al., 2002). Using 7-point Likert type scales, participants first rate the extent to which they feel cognitively anxious (1 = not at all, to 7 = extremely), before indicating whether this feeling is facilitative/positive or debilitative/negative to the upcoming task (−3 = very debilitative/negative, to +3 = very facilitative/positive). This process is repeated for somatic anxiety and confidence but in the present study the data for confidence interpretation was not reported. The IAMS is a valid and reliable measure of state anxiety and confidence (Thomas et al., 2002) and is therefore frequently used to assess anxiety and confidence in response to a stress task (e.g., Moore et al., 2013; Williams et al., 2016).



Task Evaluation

Participants rated on separate 7-point Likert type scales how stressful and difficult they found the PASAT and the extent that they were trying to call out the right answers (task engagement). Ratings for all three items were made between 1 (not at all) and 7 (extremely).



Performance

Performance of the PASAT was assessed by all participants beginning the test with 1,000 points. Five points were lost for every incorrect answer the participant provided. Over the 6 min a total of 183 answers were available meaning that possible performance scores ranged from 85 to 1,000, with a higher score indicating better performance.




Procedure

All participants were tested individually in the laboratory with two researchers present at each session. One researcher administered the questionnaires and psychological stress task while the other scored PASAT performance. Upon arrival to the laboratory participants were informed about the nature of the study and were provided with an information sheet outlining the study details. Those agreeing to take part in the study signed a consent form. As part of a larger study, participants were attached to cardiovascular recording equipment (data not reported) and sat quietly for a 10 min adaptation period during which they provided their demographic information and completed the SIAQ. Next, as part of a larger program of research, participants completed three tasks including the PASAT in a counterbalanced order, each preceded by a 10 min resting baseline period (other tasks not reported in the present study)1. After the baseline, participants were read instructions regarding the PASAT and undertook a brief practice to ensure they understood the task. Participants then completed the IAMS with regards to how they felt about the imminent task, immediately followed by the 6 min PASAT. On completion of the stress task, participants rated the task regarding stressfulness, difficulty, and engagement. Finally, all equipment was removed from participants and they were thanked for their participation.



Data Reduction and Analysis

Analyses were conducted using SPSS version 22 (IBM Corp, USA) and AMOS 22 (IBM Corp, USA). Based on recommendations of Tabachnick and Fidell (2013), data were first inspected for missing data and univariate outliers, before examining multivariate outliers using the Mahalanobis distance at p < 0.001. There were no missing data or outliers, therefore all data were retained for the analyses. Mean scores for mastery imagery ability, confidence, cognitive anxiety intensity, somatic anxiety intensity, cognitive anxiety interpretation, somatic anxiety interpretation, PASAT performance, and task stressfulness, difficulty, and engagement were computed. To examine whether the sample found the task stress evoking and difficult, and determine participants were engaged, one-sample t-tests were run to compare the sample means of these variables to the midpoint of the scale (4 = somewhat stressful/difficult/engaged). Next, one-way ANOVAs were conducted to examine gender differences in the main variables of interest. Any gender differences were controlled for in all subsequent analyses where appropriate. Regression analysis examined any potential issues with multicollinearity, however, results indicated no such issues.

The hypothesized model was examined using path analyses. Correlations between cognitive and somatic intensity and between cognitive and somatic interpretation were inserted due to the strong association between them (Martens et al., 1990). The chi-squared likelihood statistic ratio (χ2; Jöreskog and Sörbom, 1993) was employed to test goodness of fit. Additional fit indices including the Tucker Lewis index (TLI) and comparative fit index (CFI) were employed to reflect incremental fit (values >0.90 and >0.95 indicating an adequate and excellent model fit, respectively; Hu and Bentler, 1999), and the standardized root mean square residual (SRMR; Bentler, 1995) and root mean square error of approximation (RMSEA) were employed to reflect absolute fit (values of ≤ 0.08 and 0.06, respectively, representing an adequate fit; Hu and Bentler, 1999). Mediation analyses was conducted following Hayes' (2013) recommendation of testing for indirect effects. Standardized regressions and 95% confidence intervals, generated from bootstrapping of 2,000 samples, were reported for all significant indirect effects.

Finally, two alternate models were examined using the same analysis procedures as above to compare to the hypothesized model and establish whether the hypothesized model was the best fit for the data. The alternate model 1 examined whether mastery imagery ability mediated the relationship between anxiety and confidence and whether confidence was subsequently associated with performance. Alternate model 2 examined whether mastery imagery ability was associated with confidence that in turn was associated with anxiety, and anxiety in turn associated with performance. Models are displayed in Figure 1.




RESULTS


Descriptive Statistics and Gender Differences

Manipulation checks suggest participants found the task to be stressful (M = 5.48, SD = 1.25) and difficult (M = 5.98, SD = 0.95). Additionally, participants reported to be engaged in the task (M = 6.14, SD = 1.04). One-sample t-tests showed all three mean scores to be significantly greater than the midpoint of the scale [stressfulness: t(129) = 13.44, p < 0.001, difficulty: t(129) = 23.68, p < 0.001, engagement: t(129) = 23.45, p < 0.001]. Table 1 displays the mean and standard deviations for males, females, and the sample as a whole in the main variables of interest. Separate one-way ANOVAs revealed that males displayed significantly greater mastery imagery ability than females [F(1,128) = 17.15, p < 0.001, [image: image] = 0.118]. Compared to females, males also reported being significantly more confident [F(1,128) = 19.62, p < 0.001, [image: image] = 0.133], and they performed significantly better [F(1,128) = 20.81, p < 0.001, [image: image] = 0.140]. There were no gender differences in any of the anxiety constructs. Gender differences in mastery imagery ability, confidence, and performance were controlled for in all subsequent analyses.


Table 1. Total sample, male, and female mean (M), and standard deviation (SD) values for study variables.
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Path Analyses

The hypothesized model displayed in Figure 1 was tested by including regressions paths from confidence to mastery imagery ability, from mastery imagery ability to all anxiety constructs (i.e., cognitive anxiety intensity, somatic anxiety intensity, cognitive anxiety interpretation, and somatic anxiety interpretation), and from all anxiety constructs to PASAT performance. Direct regression paths were also included from confidence to all anxiety constructs, and from both confidence and mastery imagery ability to PASAT performance.

The model revealed a good fit to the data, [image: image] = 6.10, p = 0.636, CFI = 0.99, TLI = 1.00, SRMR = 0.03, RMSEA < 0.001 (90% CI < 0.001–0.09). As shown in Figure 2, more confident individuals displayed greater levels of mastery imagery ability, that in turn was associated with more positive perceptions of both cognitive and somatic anxiety interpretation. Although confidence was not directly associated with cognitive and somatic anxiety interpretation, there was an indirect pathway via mastery imagery ability (cognitive: β = 0.038, p = 0.039, 95% CI = 0.001–0.108; somatic: β = 0.036, p = 0.038, 95% CI = 0.001–0.109). These findings suggest the relationship between confidence and the interpretation of anxiety experienced in response to a psychological stress is mediated by mastery imagery ability. There were no associations between mastery imagery ability and cognitive and somatic anxiety intensity demonstrating that mastery imagery ability did not mediate the relationship between confidence and anxiety intensity. Instead confidence was directly and positively associated with cognitive and somatic anxiety intensity. There were also direct positive associations from both confidence and mastery imagery ability to PASAT performance.


[image: Figure 2]
FIGURE 2. Final model of mastery imagery ability mediating the relationship between confidence and cognitive and somatic anxiety interpretation. All values are standardized coefficients. **p < 0.001, *p < 0.05. For visual simplicity, controlling variable gender is not presented but was included in the analyses. Full lines represent positive regressions, dashed lines represent negative regressions.




Alternate Models

Alternate model 1 was tested by including regressions paths from all four anxiety constructs to mastery imagery ability, from mastery imagery ability to confidence, and from confidence to PASAT performance. Direct regression paths were also included from all anxiety constructs to confidence, and from the anxiety constructs and mastery imagery ability to PASAT performance. The model revealed a similar fit to the data to the hypothesized model, [image: image] = 8.513, p = 0.385, CFI = 0.99, TLI = 0.99, SRMR = 0.04, RMSEA = 0.02 (90% CI < 0.001–0.11). However, as shown in Figure 3, none of the anxiety constructs were significantly associated with mastery imagery ability. Furthermore, only cognitive anxiety intensity was significantly associated with confidence. Consequently, mastery imagery ability did not mediate the relationship between anxiety and confidence, or anxiety and performance.


[image: Figure 3]
FIGURE 3. Results of alternate model 1 and alternate model 2. All values are standardized coefficients. ***p < 0.001, **p < 0.01, *p < 0.05, †p = 0.05. For visual simplicity, controlling variable gender is not presented but was included in all analyses. Full lines represent positive regressions, dashed lines represent negative regressions.


Alternate model 2 examined whether confidence mediated the relationship between mastery imagery ability and anxiety constructs. Regression paths from mastery imagery ability to confidence, from confidence to all four anxiety constructs, and from all four anxiety constructs to PASAT performance were inserted. Direct regression paths were also included from mastery imagery ability to anxiety constructs, and from mastery imagery ability and confidence to PASAT performance. The model revealed an almost identical fit to the data to the hypothesized model, [image: image] = 6.10, p = 0.636, CFI = 0.99, TLI = 1.00, SRMR = 0.03, RMSEA < 0.001 (90% CI < 0.001–0.09). However, as shown in Figure 3, although mastery imagery ability was related to confidence, confidence was not associated with cognitive and somatic anxiety interpretation meaning the confidence did not mediate the direct relationship between greater mastery imagery ability and more positive interpretations of cognitive and somatic anxiety. Mastery imagery ability was not directly associated with cognitive and somatic anxiety intensity. However, there was an indirect pathway via confidence (cognitive: β = −0.065, p = 0.006, 95% CI = −0.148 to −0.018; somatic: β = −0.036, p = 0.042, 95% CI = −0.024 to −0.063).




DISCUSSION

The aim of the present study was to examine the extent to which individual differences in mastery imagery ability mediated the relationship between confidence and anxiety responses immediately prior to a standardized acute psychological stress task, and the associations these variables had with subsequent performance on the task. Self-report task ratings indicated that the PASAT was an effective psychological stressor; participants reported the task as being considerably stressful and difficult. Participants also reported that they were very engaged in the task. Consequently, the laboratory paradigm was successful in creating a stressful environment to measure anxiety and performance. The hypothesized model tested is displayed in Figure 1. As displayed in Figure 2, results generally supported the hypothesized model and the important role of mastery imagery ability in both anxiety and performance during psychological stress. In support of our hypotheses, mastery imagery ability mediated the relationship between confidence and anxiety interpretation. More confident individuals were typically able to image mastery type content more easily which in turn was associated with more positive perceptions of their anxiety experienced in relation to the PASAT. As well as supporting our hypotheses, this finding supports the notion of the revised applied model of deliberate imagery use that imagery ability is a likely mediator (Cumming and Williams, 2013). Alternate model 2 further emphasized the important mediating role mastery imagery ability plays in the confidence-anxiety direction relationship, as the paths from confidence to anxiety direction in alternate model 2 were non-significant, suggesting greater confidence is only associated with more positive anxiety through greater mastery imagery ability. Although mastery imagery ability mediated the confidence-anxiety relationship for anxiety interpretation, there was no association between participants' mastery imagery ability and the intensity of their anxiety experienced. Instead, confidence directly predicted anxiety intensity.

The lack of a direct association between mastery imagery ability and anxiety intensity is somewhat surprising given that previous work has found an association between mastery imagery ability and anxiety intensity, but not between mastery imagery ability and anxiety interpretation (Quinton et al., 2018). However, an important difference between the current study and the previous work is that Quinton et al. (2018) examined trait levels of anxiety intensity and interpretation. Research examining the explicit use of mastery imagery content during stressful situations (rather than the general ability to image mastery-based content), demonstrates that mastery imagery use tends to have a greater impact on anxiety interpretation than the intensity (Williams et al., 2010; Williams and Cumming, 2012a, Williams et al., 2017). Furthermore, preliminary results have suggested that increasing mastery imagery ability through an imagery training intervention may be effective in altering anxiety interpretation rather than intensity in relation to psychological stress (Möller, 2018). Collectively, this body of work suggests that mastery imagery ability may be important for anxiety intensity at a general level, but more important for anxiety interpretation when the anxiety is in response to a specific stressful situation, event, or task.

The present findings demonstrated that the mediating role of imagery ability was similar for both cognitive and somatic anxiety. This finding is in contrast to the findings by Quinton et al. (2018) in which mastery imagery ability was associated with cognitive but not somatic anxiety. The similar results for cognitive and somatic anxiety in the present study support an argument proposed by Quinton et al. (2018) that mastery imagery ability may be more closely associated with somatic anxiety that is assessed in response to a specific situation rather than at a more general level. Irrespective of this, the results of the present study add to the growing body of work that highlights the importance of mastery imagery ability as a correlate of anxiety. Unlike the majority of work which has identified mastery imagery ability's associations with traits and dispositions, the present study demonstrates that mastery imagery ability is also associated with cognitions and emotions elicited in response to an acute psychological stress (e.g., state responses). This is important as it suggests mastery imagery ability can contribute to more facilitative responses to acute psychological stress.

It was hypothesized that mastery imagery ability would be indirectly related to performance through the proposed associations between the anxiety constructs and performance. None of the anxiety constructs were associated with performance. This may appear surprising given that theories and previous findings suggest a strong association between anxiety and performance (Weinberg and Genuchi, 1980; Hopko et al., 2003; Vitasari et al., 2010; Neil et al., 2012; Moore et al., 2013). However, anxiety is a multifaceted and complex emotion which does not always influence performance the same way. Indeed, some individuals can improve their performance when they feel more anxious, others can experience a reduction in performance, and some will experience no change in performance (Gray et al., 2013). Such variations are likely to explain the lack of association in the present study between performance and any of the anxiety constructs.

In the present study there was no relationship between anxiety and performance. However, mastery imagery ability, similar to confidence, was directly associated with performance. The direct association between mastery imagery ability and performance was also evident in the alternate models examined. Specifically, individuals who were able to more easily image themselves coping and doing well in difficult situations performed better on the acute psychological stress task. Although previous studies have demonstrated that better imagery ability can lead to greater performance benefits through imagery use (Robin et al., 2007), the present study is the first to demonstrate that higher imagery ability is also directly associated with better performance in the absence of an imagery intervention (and thus explicit imagery use). It could be that individuals better able to image are using some form of imagery as a strategy to help them perform the task (e.g., imaging the number previously heard to help remember it to add to the next number heard). Alternatively, being able to more easily see oneself in control and performing well in difficult or stressful situations may translate to actually coping and performing better in such situations. Research demonstrates that increasing movement imagery ability can improve performance through imagery use compared to those with lower imagery ability (Williams et al., 2013). Some work suggests that during imagery, compared with poor imagers, individuals with higher imagery ability experience an altered pattern of neural activation (Guillot et al., 2008) that may possibly improve performance. However, how this neural activity differs between good and poor imagers and how it influences performance has not been extensively examined. Future research is needed to demonstrate whether increasing mastery imagery ability leads to improved performance during exposure to psychological stress, and whether or not this is mediated by alternations in stressor-evoked neural activation.

Irrespective of the mechanism through which mastery imagery ability operates, the present study suggests that individuals displaying greater mastery imagery ability are better equipped with the necessary coping resources to meet the demands of stressful and/or pressurized situations, which results in better performance. From an applied point of view, the findings of the present study suggest that screening for mastery imagery ability may be a technique to help identify those individuals who may be better able to cope in stressful situations, and also those who may be more inclined to struggle and therefore need additional support to succeed. Furthermore, should mastery imagery ability be low, one way to increase it could be through enhancing self-confidence.

The present study utilized a validated laboratory acute psychological stressor. While research has demonstrated that laboratory tasks do generalize to real life stressors (e.g., Zanstra and Johnston, 2011), they are not a perfect indicator of all “real life” stress. Therefore, it is important for future research to examine the extent to which mastery imagery ability is associated with performance in more ecologically valid stress settings (e.g., athletes in pressurized sporting competitions, students during examinations). From a research point of view, it is important that future work gain a greater understanding of the mastery imagery ability and performance relationship, by continuing to investigate the psychological, biological, and neural correlates of mastery imagery ability and the effects these correlates have during stress.

Strengths of the present study included the use of path analyses rather than a series of separate regressions to more accurately examine both the hypothesized direct and indirect associations between variables, as well as the comparison with alternate models. Other strengths included the task employed and the temporal nature of the assessments. The use of assessments of confidence and anxiety that were taken immediately prior to (rather than during or after) the stress task prevented their relationship with performance being influenced by participants' evaluation of their own performance. The use of a validated psychological stress task which provided an objective measure of performance enabled us to more accurately examine the associations that confidence, anxiety, and mastery imagery ability had with performance during stressful situations. However, it is important to note that people respond differently to stress depending on the nature of the task (Trotman et al., 2018). Research should therefore re-examine the proposed model using other stressful situations in more naturalistic settings such as athletes during a pressurized sporting competition.

A limitation of the present study could be that confidence and anxiety constructs were assessed with single items and mastery imagery ability with three items. However, the IAMS has been validated against valid multi-item subscales of anxiety and confidence demonstrating high correlations between the two measures (Thomas et al., 2002). Furthermore, The SIAQ has repeatedly demonstrated good psychometric properties and internal reliability with Cronbach alpha coefficients being 0.70 or above. Despite the rigorous approach employed, the cross-sectional nature of the work prevents any conclusions of causal relationships existing between variables (Christenfeld et al., 2004). Although there is some preliminary data suggesting that improving mastery imagery ability may lead to more positive perceptions of anxiety (Möller, 2018), it is important that future research comprehensively examines the effects of increasing mastery imagery ability on anxiety responses and performance during stress. Due to the healthy population in the present study, future research should also examine the hypothesized model in clinical populations (e.g., those with a clinical diagnosis of anxiety) to determine whether the relationship between confidence, mastery imagery ability, anxiety intensity, anxiety interpretation, and performance is similar to that of a non-clinical population. In clinical populations experiencing greater anxiety levels, it could be argued that unlike the present study, the relationship between mastery imagery ability and anxiety may be more salient with intensity rather than interpretation.

In conclusion, the present study examined the extent to which mastery imagery ability mediated the relationship between confidence and anxiety responses to stress. Results demonstrated that although confidence was negatively associated with cognitive and somatic anxiety intensity, mastery imagery ability mediated the relationship between confidence and cognitive and somatic anxiety interpretation. There was no association between anxiety constructs and performance, but greater mastery imagery ability and confidence were both directly associated with better PASAT performance. Findings highlight the importance of confidence and mastery imagery ability in eliciting more facilitative interpretations of anxiety and greater performance during stress evoking situations. Future work should examine the effectiveness of increasing mastery imagery ability, and the subsequent effects this has on anxiety and performance during stress.
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