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Chapter I
Introduction
Overview
Nearly 20% (2013) of Americans have experienced anxiety and it’s crippling abilities, which includes tightness in the chest, uncontrollable and spiraling thoughts, and a sense of panic. Anxiety is more than feeling scared or worried, it is characterized by persistent and excessive worry. It is hard to control and those who suffer often expect the worst even when there is little reason for concern. In 2014, the NCAA conducted a study with student athletes and found that 50% had experienced overwhelming anxiety during the past 12 months. For athletes, the physiological affects of anxiety can be detrimental to their competitive success. Increased muscle tension, prolonged elevated heart rate, and inability to focus keep athletes from performing at their top game and can lead to mistakes that cause serious injury. 
The purpose of this research is personal, as someone who swam competitively from 6 to 21 years old, I fell out of love with the sport. But I loved training, being with my lifelong friends, and watching my friends succeed. I thought I was burnt-out, but with more research, I realized my college coach was not willing to address the anxiety in his swimmers. In high school I looked forward to competing, but in college I would be in tears after swimming my favorite events. This occurred for four years, and not only in myself but also in my teammates. As I coached during the summers in college, the joy from swimming and competition seen in those young swimmers gave me the motivation to return to swimming the following year. Now that I am a college coach, I have fallen in love with swimming all over again, watching races, tracking times, and working to create a better experience than I had. But, I noticed signs of anxiety in the youngest of athletes.Anxiety impacts athletes from little league to Olympians. Finding better ways to address and prevent anxiety will keep athletes playing sports and help create more resilient individuals. 
Statement of Problem
This problem affects more than adult athletes, with regard to youth sports and a study by Scanlan and Passer (1978) showed that about 20% of athletes felt high levels of anxiety before their soccer match. Other research has suggested that only 5-10% of youth athletes experience high levels of anxiety, of the 68 million youth sports athletes, this still impacts a profound number of children. Signs of anxiety in children include, stomach aches, disturbed sleep patterns, especially before competition, loss of appetite, poor performance in competition when performance in practice has been fine, and desire to avoid the sport or competitive settings
	 
Hypothesis
This study focuses on symptoms of anxiety during practice rather than anxiety during competition and the affect of these symptoms on Division III swimmers’ race performance It was first hypothesized (Ho) that there was  no relationship between anxiety experienced during practice and anxiety  during competition. In addition, it was hypothesized (H1) that there was a relationship between anxiety during practice and anxiety during competition , one that suggests that athletes who experience anxiety during practice will also show anxiety during competitive events. 
Operational Definitions
For this study, anxiety will be measured with a self-report from athletes using the Sport Anxiety Scale (SAS) and the Sport Competition Anxiety Test (SCAT). The SAS consists of 21 items ranging on a Likert scale from 0 to 4, raw scores range from 21 -84. The SCAT consists of 15 items, raw scores range from 10-30, less than 17 is considered a low level of anxiety, 17 to 24 is an average level of anxiety, and above 24 is considered a high level of anxiety. 
	
















CHAPTER II
REVIEW OF THE LITERATURE
The purpose of this literature review is to understand the effects of state anxiety on athletes and performance during competition. Section one outlines the physiological effects of anxiety on an athlete. Section two describes the modes by which we focus and discusses how anxiety can disrupt these modes. It also describes how a certain level of arousal is necessary for performing well. The last section introduces methods for regaining control and focus when attention has slipped. The third section also discusses how current literature focuses mainly on anxiety during competition and the relationship to performance, whereas this study focuses on anxiety during practice and the relationship to performance during competition.
Athletes spend countless hours training their bodies for peak performance during competition. Attention to detail in physical sport is of the utmost importance during practice and training, a seemingly minor mistake can mean the difference between a silver or gold medal in the Olympics, scoring in the last few seconds of a game, and even preventing major injuries. Anyone who participates in sports and exercise can attest to the physical toll sports has on the body, but we often overlook the feelings and thoughts that come with high pressure competition. Every individual responds to stress differently; there is somatic anxiety, the physiological responses, increased heart rate, sweating, “butterflies” in the stomach (Listea, Ducrocq, Siminiceanu, & Visu-Petra, 2017). These symptoms are objective and depending on how they are interpreted, can have a positive or negative impact on performance. It is thought that somatic anxiety has an inverted-U relationship on performance, there is a positive relationship between somatic arousal and performance to a certain extent, too much arousal has a negative impact on performance. Essentially, there is an ideal amount of arousal for performance, (Martens, Robin, & Damon, 1990).  Cognitive anxiety is characterized by negative thoughts and emotions, worry, and self-doubt. It is often believed to be the most detrimental to performance overall, affecting focus, muscle tension, and confidence (Vickers & Williams, 2007). 
Some people learn to be high functioning with their anxiety, the perpetually stressed are not the focus of this study. This study focuses on state anxiety, which is induced by competitive or social evaluative contexts (Lo, Hatfield, Wu, Chang, & Hung, 2019). Those experiencing state anxiety often report symptoms of uncontrolled physiological arousal (Schleifer, et al. 2008). These feelings do not lead to intentional self-sabotage by athletes, Hatfield et al. (2019) found that performance decreased in darting throwing under conditions of stress compared to nonstress conditions. They measured stress via electroencephalographic data, elevated cortico-cortical communication, and a reduction in regional cortical activation were associated with poor performance and precision in dart throwing. Their findings expand literature on the physiological disruptions state anxiety causes (Lo, et al, 2019). 
The disruptions that cognitive anxiety can have on performance manifest in several ways. Gaze is often used as a measure of attention and focus, it assumes that when there is a shift in gaze, there is a shift in attention to the new location. Experts are normally characterized by fewer fixations of longer duration, (Mann, Williams, Ward & Janelle, 2007). In a study done by Wilson, Wood, and Vine (2009a) number of fixations during penalty-kickouts were analyzed as a measure of attentional control and shooting accuracy. Results showed that anxious participants focused more and earlier on the goalkeeper than low-anxious participants. Penalty shots were thus more central to the goalkeeper, reducing their effectiveness. By focusing on the threat of the goalkeeper, anxious participants ended up aiming for the goalkeeper, making it easier for the shot to be blocked. 
There are two general modes that drive our attention, they can be explained via the Attentional Control Theory (ACT). Attentional Control Theory uses two pathways, a top-down fashion, goal-driven attentional system, attention is influenced by goals, expectations, and knowledge (Derakshan & Eysneck, 2009). The second path is stimulus driven, a bottom-up pathway where attention is given to salient external stimuli (Corbetta & Shulman, 2002). The two pathways work together for optimal performance, but anxiety disrupts this and places a higher emphasis on the stimulus-driven attention. This leads to inefficiencies in allocation of mental resources, inability to inhibit automatic responses, and increases likelihood to be affected by distractions (Derakshan & Eysneck, 2009). In an athletic setting, this disruption can lead to negative interpretations of somatic arousal, and cause athletes to have a negative bias toward themselves (ruminating on poor past performances, feeling that the competition is superior, or feeling out of control in the situation) (Listea, et al., 2017). 
While stress and anxiety are often triggered from events happening in the external world, an individual’s interpretation of such events either promote feelings excitement or feelings of stress, this can explain why some people feel positive and excited under pressure while some feel negative and unhappy. The somatic response to stressful events is generally the same, hormonal changes affecting mood, increased heart rate, decrease in appetite (Anisman, 2016). An individual’s appraisal of the stressor will dictate if the somatic response is facilitative or debilitative to the task at hand. There is normally a primary and secondary appraisal, in the primary, threats to overall well-being are assessed. The secondary appraisal takes into consideration the skills we have to address the demands of the task, (Anisman, 2016). Hanton, Mellalieu, and Hall (2004) identified two causal networks in elite athletes that sought to identify the relationship between self-confidence and interpretation of competitive anxiety. They found that self-confidence was an essential quality for interpreting competitive anxiety as facilitative toward performance. Self-confidence acts a positive in the primary and secondary appraisals, enhancing a sense of control, memory of positive past performances, and increases in motivation and effort. On the other hand, low levels of self-confidence lead to symptoms that were interpreted as debilitative to performance, this included worries about ability to concentrate, memories of negative past performances, and an inability to control negative thoughts. Both levels of self-confidence had a cyclical process on interpretation of symptoms, once symptoms were perceived as either facilitative or debilitative towards performance, it was used to either further increase or decrease feelings of self-confidence, (Hanton et al., 2004). 
The growing research on the effects of anxiety on focus and performance have led psychologists to find ways to cope and prevent such cognitive stress. One method is to address the goal setting style, which will help athletes use the goal-driven attentional focus system of the ACT. Mullen, Jones, Oliver & Hardy (2016) found that setting holistic process goals was more beneficial for performance than part process goals in athletes who perform under competitive pressure. Process goals focus on behaviors, skills, and strategies essential to task execution (Kingston & Hardy, 1997). In swimmers, this may include focusing on a tight streamline off each turn, instead of allowing it to occur out of habit. Holistic process goals focus on a single conceptual cue to improve the overall performance of an action. For example, a swimmer may use the word “speed” to remind themselves of the connections between the small details of a task. Process goals lead to conscious processing of a single detail and lapses in attention, whereas holistic goals promote a smoother performance (Neves & Anderson, 1981). Though holistic process goals indicate improvement in performance from baseline to competition, there is little research that supports the argument that holistic process goals produce better performance in competition than part process goals (Mullen, et al, 2016). 
Feelings of anxiety are higher before competition and significantly drop off immediately after. This finding has been tested in perceptions of pain pre and post competition, anxiety increases sensitivity to pain (Butler & Finn, 2009). While many studies have focused on how anxiety affects performance in competition, this study aims to examine levels of anxiety during practice. The hours spent training for competition are undoubtedly necessary for optimal performance and seeing how anxiety can negatively affect performance during competition, we are left to wonder if the effects are the same in practice. Hodges, Kerr, Starkes, Weir, and Nananidou (2004), showed that length of time involved in fitness activities was not related to performance (swimmers and triathletes), meaning that despite putting more hours into training for sport, practice that was specific to their sport and considered ‘deliberate practice’ was more impactful on performance than simply remaining fit. Deliberate practice was defined by a) motivation to attend to the task, b) design of practice takes into account your pre-existing knowledge, c) immediate informative feedback, and d) repetition of similar tasks, (Ericcson, 1993). Hodges et al. (2004) also found that variance in performance was captured by practice in triathletes. 
There is a lack of literature that currently exists that examines anxiety during practice as opposed to competition. This study aims to expand that literature based on the understanding that high quality practice contributes to high quality performance. Starting with the knowledge that anxiety leads to decreases in focus (Wilson et al, 2009a), disruptions in cortico-communication (Lo et al, 2019), and stiffness in muscles (Hatfield, et al, 2013), these symptoms would lead to decreases in motivation during practice. For this study, the researcher hypothesizes that athletes who report high levels of anxiety during practice will show poorer performance during competition because anxiety during practice will prevent focused and deliberate practice necessary for optimal performance. 




















CHAPTER III
METHODS
Design
The study used a correlational design to determine if a meaningful relationship existed between experiencing anxiety during swimming practice and performance during competition. This study tracked anxiety retrospectively by having athletes complete two questionnaires. The first questionnaire was the the Sport Anxiety Scale (SAS) and assesses the competitive trait anxiety experienced by athletes before or during competition. For the purpose of this study the SAS was applied to the practice setting. Participants were  asked to think about how they feel during a swim practice, questions focus on feelings of anxiety.  The second questionnaire Sport Competition Anxiety Test (SCAT)  had athletes reflect on their feelings during competition, themes included enjoyment of competition and feelings of fulfilment when succeeding. 
Participants
	The participants in this study were members of the swim team at a small, private, liberal arts college in Towson, Maryland. There were a total of 5 participants, 4 were female and 1 was male. Ages of the participants ranged from 18-20 years old. 1 was a first year student and the other 4 were juniors. All identified as White. 
Instrument
This study used two variables and aimed to find a correlation between them. Since this was a correlation all study, the direction of the relationship is unknown. Developed in 1990, the SAS score is used to determine the participant’s feelings of anxiety during practice. The SAS is 21 questions long and athletes have no time limit for completion. The scales uses a four-point Likert scales, ranging from one (not at all) to four (very much). The SAS scoring is broken into three categories, a worry score, a concentration disruption score, and a somatic trait anxiety score. 
Developed in 1977, the SCAT is also a self-reporting questionnaire about anxiety. The SCAT analyses an athlete’s responses to a series of statements about how they feel in a competitive situation. A score of less than 17 indicated a low level of anxiety, 17 to 24 an average level of anxiety, and above 24 is considered a high level of anxiety. A 15 question long scale, the test is good for monitoring the performance anxiety of an athlete. This scale can be used to track changes in an athlete and their feelings of anxiety when administered at regular intervals and noting changes over time. 
Procedure
	The researcher met with the head coach of the swim team to gain approval for this study. After gaining approval for this study, the researcher administered a consent form to all of the athletes on the team asking for their consent to participate in the study. There was no monetary gain or incentives provided for participation. Following approval and gaining consent from the athletes, the research proceeded with the following. 
The questionnaires were administered to participants via email where they had a week to complete and return the questionnaires to the researchers. In the email sent to participants, they were instructed to reflect on their feelings during swim practice for the first questionnaire (SAS) and for the second questionnaire they were asked to reflect on their feelings at a swim competition (SCAT). Completed questionnaires were returned to the researcher via email and the researcher compiled the raw data to obtain SAS and SCAT scores for each participant. 
The researcher used SPSS to analyze the data using the Pearson Correlation.
CHAPTER IV
RESULTS
Worry, concentration disruption, somatic trait anxiety, trait anxiety, and sport and competition anxiety scores were analyzed and a Pearson Correlation Coefficient was used to determine a relationship. The results for overall trait anxiety and SCAT scores indicated there was no significant correlation between the scores r(3)= .78, p=.12 (M= 50.4, SD=7.33). The researcher also tested for a relationship between the three categories of the SAS score: worry, concentration disruption, and somatic trait anxiety, and the SCAT score. There was no significant relationship between worry scores and SCAT scores, r(3)=.51, p=.38 (M=19.4, SD= 5.77). There was no significant relationship between concentration disruption and SCAT scores, r(3)=-.74, p=.15 (M=8.6, SD= 2.19). There was no significant relationship between somatic trait anxiety and SCAT scores, r(3)=.73, p=.16 (M=22.4, SD= 6.03) see figure 1.

Figure 1. Scatterplot showing the relationship between SAS scores and SCAT scores, r=.78.


CHAPTER V
DISCUSSION
The original hypothesis was not supported, there was no significant relationship found between feelings of anxiety during practice and feelings of anxiety during competition. 
Implications of Results
The results of this study suggest that there is no relationship between the anxiety a swimmer feels during practice and the anxiety felt during sport competition. Even when breaking down several components of anxiety and examining how these specific categories relate to competition anxiety, there is no significant relationship. One might assume that the mentality an athlete holds during training may be completely different than the mindset they have during competition. This can make sense when you take into consideration that the two environments are starkly different, especially in the sport of swimming. When training as a swimmer, an athlete may spend up to 30 hours a week training for an event that lasts less than a minute. In those countless hours of training an individual may experience a range of emotions, part of training can include emotion regulation, which can help to curb negative interpretations of arousal. Even if an athlete feels stress, worry, and somatic anxiety during training, they may have trained themselves to reinterpret their feelings as positive during competition. 
Theoretical Consequences
Much of sport and optimal performance relies on an specific range of arousal, the inverted-U theory posits that there is a peak level of arousal that leads to the best performance, but arousal levels above and below this peak lead to negative performance. The results of this study are in line with the inverted-U theory and the consequences go against theories that suggest minimal arousal lead to optimal performance or something like drive theory which suggest the highest level of arousal will lead to the best performance.
Threats to the Validity
This study used a small sample of only 5 participants which threaten the external validity of the research. 5 participants from a Division III swimming program at a small, private, liberal arts college may not be representative of Division I athletes or Masters swimmers. Another threat to internal validity is the retrospective nature of the questionnaires. It is much easier to remember the negative feelings from past events, potentially skewing some responses as feeling more anxious. On the other hand, participants may have forgotten the extent of their feelings and reported lower feelings of anxiety than actually felt. The retrospective nature is excluding the often fleeting thoughts and emotions that come during an event which we would want to capture. 
Connections to Previous Studies
The results of this study connect to previous literature that looks at success of athletes based on the relationships they have with others  involved in the sport. Baker, Cote, and Hawes (2000) found that youth swimmers who had a more positive rapport with their coaches were less likely to experience negative feelings of arousal during competition, including worry and concentration disruption. The results from this study did not show a connection between practice anxiety and competition anxiety, but many of the individual scores were considered high, especially when asked to reflect on feelings during training. The relationship with the coach is important as they are crucial to proper training and leadership, a poor rapport with the coach can be reflected the in individuals and explain why some feel more anxiety during training than others. 
The results also connects to research done by Oudejans & Pijpers (2010) who had participants practice dart throwing under low, mild, and high anxiety conditions, as determined by their height on a climbing wall. They found that training under conditions of mild anxiety actually lead to better results than those who trained under a low anxiety condition, both were tested under high anxiety conditions. These results can help to explain why there would be no significant difference between feelings of anxiety during practice and during competition. The average trait anxiety score was 21.2 which is well within the average range of anxiety according to the SCAT. If the participants of this study have become accustomed to feeling mild levels of anxiety during practice, they have more experience and better control of the feelings during competition. Part of adequate sport training is preparing the body for physical strenuous activity but also preparing the mind for highly competitive situations. 
Implications for Future Research
Future research should examine the gender differences of feelings of anxiety in sport. In gathering research, I observed some interesting and unexpected data, the highest levels of somatic and worry anxiety came from a male participant. The reports were unexpected as face to face interactions with the participant would leave one to believe this person was a confident and calm individual. Because of these discrepancies, it is clear that anxiety affects every athlete differently and each individual expresses their concern in their own way. By maintaining gender stereotypes and assuming male athletes feel less worry than female athletes, people who may need help and don’t fit the mold may fall through the cracks. 
Conclusions
Participation in sport can lead to a myriad of positives, practice in determination, time management, and teamwork. Healthy habits for life come out of participating in sports, but when athletics become a source of stress for an individual, we run the risk of the activity bringing more harm than good. Past research has made clear that good performance comes out of being excited, as long as this excitement is interpreted as good, but just as easily physical indicators of arousal can be intercepted as bad. This study looks to see if the negatively interpreted arousal that is experienced during training carries over to competition. Most of the literature examines competition and performance anxiety, but this study sought to discover the relationship between training and competition. While no significant relationship was found, this could be promising data that suggest our current coaching staff and trainers are doing a good job of preventing our athletes from worrisome levels of anxiety. Having some stress is to be expected in everyday life and especially sport, with swimming countless hours and endless laps are put in just for a 25 second race. Handling the stress and expectations through experience during training can help prepare when the time to preform finally comes. 
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