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Abstract

The purpose of this study is to examine lacrosse performance among athletes. The measurement tool was data collection of good plays and bad plays over an eight-week period, and a survey designed by the researcher and handed out after the data was collected. The researcher hypothesized between two groups, meditation and routine, there would be no difference in lacrosse performance over an eight-week period. The data collected was insignificant and varied from group to group. Therefore, the null hypothesis was confirmed. Research in the area of pre-performance routines and meditation before athletic competition should continue to be reviewed and implemented and improved upon in future studies and then applied to athletes across the country.
CHAPTER 1

Overview

In the world of sports there is a massive amount of data on physical performance, however, there is not much public information or publicity on the mental aspect of the game. The psychology behind elite performance is often under-represented and therefore relatively unknown. People attribute an elite athlete’s success to natural ability and hard work, but do not examine how the athletes are prepping mentally for high-pressure games. Many athletes, both elite and average, have all of the physical tools necessary to perform at their peak, but lack the mental toughness to do so. Nicholls, Polman, Levy, & Backhouse provide a large amount of evidence to suggest increased mental technique use can positively affect performance (2008). Mental training programs such as visualization, meditation, and pre-performance routines are excellent tools that athletes can use to overcome performance anxiety, self-doubt, and a lack in confidence. 

Deficits in the mental component of sports are very pervasive and affect athletes of all ages, divisions, and skill levels. 

A senior year in college triggered an interest in this researcher in sports psychology and the development of mental toughness and pre-performance routines such as meditation and visualization. After taking a course over winter break before the season began, something was still missing, in regards to how exactly it could benefit the researcher. After participating in a meditation workshop, it was easy to see the benefits, and after meditating every day for a week, it became apparent meditation was something that could help athletes with performance anxiety. Athletes could download a meditation application to their phones and listen to it every day, especially those struggling with performance anxiety. This is what the study explored. 

Previous studies in the literature focused on the metacognitive effects on sports in general, whereas this study focused solely on the effects of metacognitive practices on male lacrosse players at the division three level. 

Statement of Problem


The purpose of this study is to examine the effects of meditation and a pre-performance routine on the performance of male lacrosse players at the Division III level. 

Hypothesis

There will be no difference in the population mean lacrosse performance for players using

pre-performance routine or meditation. 
Operational Definitions

Pre-Performance Routine:


The researcher and an additional individual athlete developed this routine, which consists of two components the athlete does before practice, and one the athlete does during practice. Examples of this would be someone who warms-up on an exercise bike for five minutes and then rolls out their muscles with a foam roller, all the while thinking about the coming practice and letting go of thoughts about the rest of the day. Then, when the athlete is on the field, they practice one routine when the have a negative play. This can be something like adjusting their arm guards to reset themselves mentally if they drop a pass or miss a shot. 

Good play:


Because there are many grey areas for the definition of a good play, the following serve

as examples of good plays:


Ground ball – a player picks up the ball off the turf.


Goal – a players shoots the ball into the goal while a goalie is in the goal.


Assist – a player passes the ball to a teammate who scores a goal.

Caused turnover – a defensive player forces the offensive player they are guarding to lose possession of the ball. 
Bad Play:


There are many ways to define a bad play, so instead of trying to list all of them, only three were chosen:


Shot save: a player shoots the ball but instead of scoring, the goalie prevents the ball from going in.


Missed shot: a player misses the goal completely.


Turnover: a player loses the ball and possession for his team.

Meditation:


In this instance, players will listen to a ten-minute focused meditation that is sports specific. Athletes are guided through a meditation and visualization process where they envision what they will do on the field. Breathing exercises are included as well, and are a large part of the meditation. The goal of this is to help players get into a more focused, alert state of mind before practice and competition. 

CHAPTER II

A REVIEW OF THE LITERATURE

This literature review seeks to explore the impact of metacognitive practices among athletes. Section one provides an overview of mental makeup. Section two explores mental attitudes that contribute to success as an athlete. Section three explores metacognitive practices and how they help athletes. Section four explores meditation and mental imagery as a metacognitive practice, and in section five, a summary is provided.

Overview
There is a large emphasis on being mentally tough, or having a knack for coming back, but how do athletes do so? Mental techniques are used by athletes everywhere, to allow them to have that bounce back factor, even if the athletes themselves don’t know they are doing so. Researchers Nicholls et al. (2008) provide a large amount of evidence to suggest increased mental technique use can positively affect performance. Therefore, it is important to understand the underlying mental attitudes and practices that can help athletes reach their peak performance, and ultimately, for teams to perform at a higher level overall.

The Importance of Mental Makeup

Mental makeup is the underlying mental state of the athlete, more commonly referred to as mental toughness. The underpinnings of positive mental makeup among athletes are mental toughness, confidence, emotional control, and decision-making. In a study conducted by Nicholls, et al. (2008) on mental toughness, researchers accounted for various forms of use and for different types of coping in the face of a problem that athletes face on and off the field. Researchers found athletes who were mentally tough were more likely to view problems and stressors as challenges and used problem-based strategies to overcome those challenges. Athletes who weren’t as mentally tough were more likely to use avoidant-based coping strategies such as distraction, and forgetting the stressor. According to Kaiseler, Polman and Nicholls, mental toughness is the “ability of a person to cope with the demands of training and competition, increased determination, focus, confidence, and maintaining control under pressure” (p.#728). Confidence is the bedrock of mental toughness, which Crust, et al. (2014) defined as having complete faith in one’s abilities and the belief that one will have success in what they are aiming to accomplish. Mental toughness is something athletes can fall back on when they are faced with stressors, otherwise known as coping.  Also, mental toughness goes hand in hand with pain tolerance, injury rehabilitation, coping effectiveness, and the use of psychological strategies. 

Kaiseler et al. (2009) explain coping is the constant adjustment of mental efforts to control “external and internal” factors that are highly distressing to the individual (p.#729). Athletes have to find effective coping methods and be mentally tough, or else every time something went wrong, the athlete would fall apart and crack under the pressure. A subset of coping strategies, which have positive and negative effects on performance, and are labeled either effective or ineffective coping strategies were described by Kaiseler et al. (2009). Problem-focused coping is a coping strategy where the athlete confronts the problem head-on, looking to address and deal with it directly and ultimately get rid of it. Emotion-focused coping is the coping strategy aimed to control emotional distress. Avoidance coping is the coping strategy in which athletes attempt to forget or block out the item or situation that is causing them distress. Problem-focused coping was the coping strategy that the athletes who were highest in mental toughness used more frequently, while athletes who were lower in mental toughness were more likely to use avoidance-based coping strategies. Problem-focused coping strategies include effortful expenditure, logical analysis, and thought control. These take shape when something goes wrong and the athlete works harder to achieve a desired result. Avoidance-based coping strategies include mental distraction and resignation, which is the ultimate acceptance that the negative event happened, and in the athlete’s mind, there isn’t anything the athlete can do fix the situation. Without mental toughness, there is little chance the athlete would make any progress in his or her respective sport because the athlete would give up more frequently and not be encouraged to continue working towards their desired goal. 


In sports, there are many different factors that can negatively affect an athlete’s enjoyment, and even hinder progress towards desired goals and objectives. Injuries are an unfortunate aspect of sports today, and more and more athletes face risk of injury due to increased levels of competition and increased physical demands on the athlete’s body. One study conducted by Crust et al. (2014) reported mental toughness has effects on pain tolerance, and injury rehabilitation. Higher tolerance to physical pain and more positive attitudes towards physical rehabilitation allow the athlete to get back on the field faster from injury and get back to reaching goals. 


Belief in relaxation techniques and mental techniques overall can help an athlete strengthen mental makeup. 
Mental Attitudes


There are differing mental attitudes that affect mental toughness and construct the overall mental makeup of an athlete. In order for an athlete to be mentally tough, one of the main domains of make up for that particular athlete is that they have to have a high amount of self-control. Researchers Furley, Bertrams, Englert and Delphia (2013) conducted a study where basketball players had to concentrate on a specific task, and they hypothesized that individuals with lower rates of self-control would not perform as well compared to those with higher self-control rates. The main idea in the study was that self-control is something that is internal and can run out, much like a car runs out of gas. Researchers hypothesized that once self-control ran out, performance would suffer.  The researchers found their hypothesis was correct and saw poorer performance in individuals whose self-control ran out faster. This pertains directly to mental toughness because athletes have to be able to have self-control when something goes wrong. When mistakes are made, the real test for the athlete begins. If the athlete wants to stay focused and make the next play, they have to have self-control so they can refocus on the present and not dwell on the past and get distracted by the mistake they made. Athletes have to be able to have self-control at all times, and many times the self-control runs out when the athletes become tired or there are too many external stimuli, resulting in a lack of focus from the athlete. Self-control allows the athlete to use problem-focused coping strategies such as logical thinking and positive self-talk.  One of the ways in which this self-control decreases is when athletes lose their focus, or become too emotionally worked up. Always having a calm, collected, and positive attitude can help athletes think logically and make the best choice available. One of the main ways athletes allow themselves to think like this is by using the state of “flow.”


Flow is a term used by many individuals who are in the performing arts. Painters, dancers, sculptors and athletes all look to get into a state of flow when they are performing their work. Swann, Keegan, Crust, and Piggott (2016) conducted a qualitative study on flow with professional golfers immediately following an outstanding performance. Interaction with each subject directly following a peak performance allowed researchers to interview each subject and find out whether they had gotten into the flow state during their performance. Flow is a state of total and complete concentration, where the participant becomes completely enveloped in the task being completed. Flow has also been positively correlated with increased performance and enjoyment. The underlying state of flow is a non-judgmental one, void of any positive or negative emotion, where the performer or athlete is at complete peace, almost as if they are watching themselves play or complete their task, and everything they are doing is on autopilot, where no thought is required. The flow state is one many athletes and performers alike try desperately to get into, because they find their performance increases when they do so. Swann (2016) points out that “The flow-peak performance relationship suggests that athletes who achieve outstanding results in competition are more likely to have experienced flow” (p.106). Flow allows athletes to come into a state that is highly rewarding, and enables athletes to perform at a higher level.


Mental attitudes to increase performance and maximize enjoyment of that performance are extremely important and come in the form of relaxation techniques. Authors Kudlackova, Eccles and Dieffenbach (2013) explain, “relaxation types can be grouped into mental relaxation skills, where relaxation is achieved via regulation of thinking or physical relaxation, where relaxation is achieved via regulation of a physical parameter such as breathing” (p.470). A Study was conducted where researchers examined the differentiation of relaxation techniques used by differentially skilled athletes. The researchers asked participants to complete surveys to determine if they used relaxation techniques, such as mental imagery or deep breathing, and how often they used them. Researchers hypothesized athletes at higher levels (professional, international) would use relaxation techniques more often than lower-skilled athletes (college, high-school, semi-professional). If an athlete is calmer and relaxed going into a competition, then the athlete has a higher chance for success because they tend not to focus on what could go wrong or right, but are simply living in the moment and taking things as they come. 

These mental attitudes that are open, focused, positive, and relaxed, are more often associated with increased mental and physical performance. There are many different ways in which athletes can get into the flow state or calm themselves down before a sporting event, so they can perform at their highest levels. The way an athlete attributes his or her success is also a very relevant and important psychological state. 

 
In a study conducted by Gordon in 2008, researchers wanted to explore the relationship between attributional styles of athletes to their respective athletic performance. This is highly relevant because the first step in developing a mental training routine is to make sure that the underlying mental state is open and receptive to the routine, or else it is more likely to fail and be of no use. In the literature, Gordon notes, “Optimistic explanatory style can lead to positive outcomes across a wide variety of achievement situations. Positive linear relationships have been documented between attributional style measures of optimism and performance in employment, academic, and athletic situations” (p.338).

The literature states that in the instance of losing or winning, no matter the outcome of the event, the more positive the athlete is during the event, the more likely the athlete is to perform at a higher level and have more success. Attributional styles are what players use to account for their success or failure. Gordon notes that athletes who are successful tend to attribute that success to themselves in a stable, confident manner (2008). Athletes who have this underlying psychological state don’t think of their success as lucky or by coincidence. These athletes are more likely to think of their success as achieved and earned by the hard work they put in to their craft. Gordon (2008) found that the results of the study were consistent with the findings of Seligman and that “there was a significant positive relationship found between the measure of optimism and athletic performance” (p.340). 


Underlying psychological states are important to note when thinking about metacognitive practices among athletes. These states will make someone more or less receptive to metacognitive work and also can predict the tailoring for success among them. Metacognitive practices are the next step for the development of these athletes, to change their ways of thinking and direct them towards a more positive, open thought process, and ultimately, better athletic performances. 

Metacognitive Practices


Athletes face many different environmental stimuli and stressors before a game, event, or match. A study conducted by Mesagno, Hill, and Larkin (2015) found one of the best ways to cut out these distractions and increase attentional and emotional control is through a system of motions, thoughts, or actions that the athletes have developed to repeat before events and competitions. These systems of thoughts, actions, and motions are called PPRs or pre-performance routines. There have been mixed reviews as to whether or not these pre-performance routines work effectively or not, but there is more positive evidence than negative. The article by Mesagno et al. (2015) establishes the connection between PPRs and “lower arousal levels, increased intrinsic motivation, reduce negative introspection, and increase attention to task” (p.85). Athletes can complete both pre-and post-performance routines. The routines of five golfers who were known to choke under pressure and another five golfers who excelled under pressure were studied. The researchers found that the golfers who choked had no post-performance routine, such as removing a glove or adjusting their hat, which was a way for the golfer to clear their head of the last shot, and stop rumination, signaling it was time to move on. The golfers that excelled under pressure executed a post-performance routine regularly, which is posited to be an effective coping mechanism after a positive or negative performance. The “psychological turmoil,” athletes experience after a poor performance can be a product of negative and poorly adjusted thoughts “associated with unacceptable performance” (p.92). These negative thoughts can pull concentration away from the task at hand, making it more difficult to concentrate on hitting the next shot.


Mesagno and his team of researchers were very interested and excited to hear that the golfers they were interviewing said they were experiencing some kind of flow state, however they wanted to make sure their findings could be replicated in an experimental setting and if some of the same pre-performance and post-performance routines could be applied to a different group of individuals (2015). A mixed-methods approach was conducted to address the question of whether pre-performance routines or post-performance routines could have a positive impact on the performance of tenpin bowling accuracy. The researchers hypothesized the athletes who completed the four-week training program to implement pre- and post-performance routines would perform significantly better than athletes who did not receive the training. The participants of the study completed a questionnaire, and then the researchers used a task and performance measure to determine the effectiveness of the pre- and post-routines that were used. Although there was no measurable, significant difference in performance of groups who completed the four-week program, there was increased in-game performance of those who went through the intervention, and the interviews the researchers conducted after the program yielded interesting results. The bowlers that had gone through both pre- and post-routines, felt strongly that they were helping their bowling performance. A number of participants indicated an enhanced level of perceived control. The participants felt more at ease with the game, regardless of circumstances, or poor conditions. Focusing on the routine allowed participants to clear their minds of negative thoughts and focus solely on the task at hand; the next shot. These findings are extremely important and could help athletes who need a clear-cut mental routine before athletic events to help improve focus, and promote a calm and present mind. 


Relaxation techniques have been found invaluable to athletes at all levels, especially in the study conducted by Pelka et al. (2016). There are different types of relaxation techniques, but breathing techniques, autogenic training, meditation, and imagery are used most often. Relaxation techniques allow the athletes to speed healing, decrease stress, and help cope overall with the demands of athletic competition and performance. The study also shows these tools allow for better concentration among athletes. The researchers chose to evaluate each kind of relaxation technique in the study. Breathing interventions, when participants count their breaths, and concentration is increased, performed better in a shooting exercise directly following the intervention. The research group also determined mental training with biofeedback on short running performance had a significant effect on short distance running times among runners. From the same study, researchers also found that there is a significant effect on performance on athlete’s running and swimming times after completing a five-week mental training program. The five-week program allows athletes the time to adjust to the mental training, so that by the third and fourth week they are using the regimen that has been set in place automatically, instead of consciously thinking about it, which can distract from performance. 

Meditation and Mental Imagery


 Mental imagery is a major part of sports preparation. In an analysis of interactions with Olympic athletes, researchers Stambulova, Stambulov, and Johnson emphasize the importance of stress reduction and preparation through imagery (2012). The researchers call this type of mental preparation mental rehearsal, where a gymnast or diver will imagine performing their routine in their mind. This mental preparation allows athletes the opportunity to see themselves performing their routine correctly without any mistakes, which will then allow them to be more confident and relaxed when they actually go to compete. 


Along the same lines as mental imagery, mindfulness meditation is another metacognitive practice athletes can use to help regulate emotions and manage stress. One study written by Tang, Tang and Posner (2016) found that mindfulness meditation helped emotional regulation and also decreased impulsive behavior, which is extremely important for athletes. Researchers described the process as “mainly involving attention and self-control,” which are both important for athletes (p.14). Emotional regulation starts in the brain, and studies have shown the prefrontal cortex is responsible for the regulation of the limbic system, which is where emotions come from. Researchers in this study examine the link between impulse control, regulation of emotions, and addiction, however this study is a good example of how emotion control can help athletes. If athletes are not able to control emotions during physical competition, they will not be able to perform at their peak because they will ruminate and focus on a mistake or external stimuli, such as a heckler in the crowd. Researchers found participants were able to have increased control in the pre-frontal cortex and decreased negative thought and emotional reaction from the amygdala and limbic system by using emotion-suppression techniques (meditation & reappraisal strategy), showing that effective emotional regulation helped impulsivity, which is the making of a rash decision, based purely on emotion. When the autonomic nervous system becomes too worked up, the pre-frontal cortex loses effectiveness in logical thought and has a difficult time keeping the participant in control of their actions. However, the researchers also found that participants who went through an integrative body-mind training, (IBMT) program, which is a “systematic training of attention and self-control with an attitude of acceptance and openness to internal and external experiences” had an easier time regulating their emotions and being present than participants who only went through a relaxation training (p.16). One reason for this is that relaxation training only focuses on calming participants down, whereas IBMT training helps participants visualize their desired outcome using a combination of techniques, such as mental imagery. This study is an excellent example of how a mindfulness technique or metacognitive practice can help athletes with regulation of emotion and negative thought, specifically through explaining the processes taking place inside the brain. 

Summary


Based on the research, there is much evidence to suggest that metacognitive practices can have an overall effect on the underlying psychological state of athletes. There is also much evidence suggesting metacognitive practices, such as breathing exercises and meditation full of imagery, are indicators of peak performance. Coaches and educators need to understand the importance of metacognitive practices and how they would be used for competition. 

CHAPTER III 

 METHODS

Design
This study consisted of a quasi-experimental design. There were two groups, meditation and routine, and the study compared which group improved over the course of two months.  The null hypothesis is there will be no difference in population mean lacrosse performance for players using pre-performance routine or meditation.
Participants
The participants in this study were 12 male lacrosse players at a small liberal arts college. Ages ranged between 18 and 22. Participants were chosen based on convenience. Anyone who wanted to participate in the study was allowed and only needed to volunteer. Participants chose whether they would use meditation or traditional routine. There was no researcher-controlled assignment to treatment.

Instrument
The researcher designed a self-report rating-scale survey for participants to complete. Each item asked about an aspect of the athlete’s pre-performance routine and how it affected lacrosse performance.  The researcher’s design advisor reviewed the questions. The survey was pre-tested with a small group of athletes not involved in the study to make sure the items and the scales were clear and unambiguous. A separate question provided codes for the type of pre-performance treatment used by the participants. A comment question was included for participants.

Procedure
At the first team meeting, the offer was made to anyone who wanted to try meditation and routine formation. There were a total of twelve people who signed up. That week, each individual participant came in to meet with the researcher personally to decide what kind of pre-performance routine they would like to try. During the meeting, the researcher would let the participant listen to the meditation they would do before each practice and game. If participants liked the meditation, they would download an app called Meditation Studio so that they could have it on their cell phones and listen to it at any time. From there, each participant was instructed to listen to the meditation every single day before either practice or games. For participants that chose to create a routine, they were advised to pick two activities they would do every day before practice or games. These activities could be any of the following: foam rolling and stretching, jump rope, or wall ball. Participants would pick one on-field routine they would do after they made anything that could be categorized as a bad play. For this, they would pick something they were comfortable with, such as adjusting their elbow pads, hitting their stick on their cleats, or readjusting their facemask on their helmets. Participants were instructed to do this each day before practice to help them focus and concentrate. Participants were asked to complete this every single day. Data was collected over a period of eight weeks to track improvement in athletic performance in the sport of lacrosse. At the end of the year, a survey was administered with the hopes of assessing how the athletes felt about pre-performance routines. 

CHAPTER IV 

RESULTS

The purpose of this study was to examine whether athletic performance among male lacrosse players improved after completing meditation, or after completing a pre-performance routine. The amount of good plays compared to bad plays determined how much each group improved week to week, comparatively, or which group was out-performing the other. A ‘good play’ is defined as obtaining the following statistics: groundball, goal, assist, or caused turnover. A groundball is when a player picks the ball up off the turf. A goal is when a player shoots a ball into the goal while a goalie is in the goal. An assist is when a player passes the ball to a teammate who then scores a goal. A caused turnover is when a defensive player forces the offensive player they are guarding to lose possession of the ball. 
 
A ‘bad play’ is defined as a shot saved, shot missed, or a turnover. A shot saved is when a player shoots the ball and the goalie on the opposite team stops it from going in the goal. A shot missed is when a player takes a shot, but misses the goal completely. A turnover is when a player loses the ball and possession for his team. 

 
This study used a quasi-experimental design in order to compare the two groups. Each group’s scores were recorded over an eight-week period. According to the findings, both the meditation group and the pre-performance routine group fluctuated back and forth as to which group had more good and bad plays. The meditation group started off with higher amounts of good plays, but there was a shift towards the routine group having higher amounts of good plays as the weeks went by. Overall, the results from the data collection show there was no trend of significant difference in performance between the meditation group and the pre-performance group. 

The null hypothesis of the research states there will be no difference in population mean lacrosse performance for players using pre-performance routine or meditation. 

Tables 1 through 5 demonstrate no difference in the group’s preference over meditation or routine. Table 6 shows that the meditation group was more positive about meditation in regards to helping subjects clear their heads and focus before a game.  These results and their implications will be discussed in the next chapter.
As shown in Table 1, in week 1, the routine group averaged 3.60 for good plays and the meditation group averaged 4.57. On average, the meditation group had higher performance results than the routine group for good plays.

Table 1 

Good-Play Statistics for Routine (N=5) and Meditation Groups (N=7)

	 
	Routine
	Meditation
	Results

	Week
	Mean
	S.D.
	Mean
	S.D.
	t-test
	p-level
	Decision

	1
	3.60
	1.14
	4.57
	1.13
	-1.46
	0.18
	Null

	2
	8.80
	3.27
	10.86
	3.63
	-1.01
	0.34
	Null

	3
	8.80
	1.64
	8.71
	1.80
	0.08
	0.93
	Null

	4
	10.40
	1.52
	9.00
	1.91
	1.35
	0.21
	Null

	5
	9.60
	2.61
	9.43
	2.23
	0.12
	0.90
	Null

	6
	9.20
	1.48
	8.29
	1.89
	0.90
	0.39
	Null

	7
	8.60
	4.28
	8.42
	3.10
	0.08
	0.94
	Null

	8
	9.80
	2.39
	8.14
	2.19
	1.25
	0.24
	Null


 
In Table 2, bad play statistics were measured for routine and meditation groups. The data shows the meditation group having higher negative scores on average than the routine group. 
Table 2 

Bad-Play Statistics for Routine (N=5) and Meditation Groups (N=7)

	 
	Routine
	Meditation
	Results

	Week
	Mean
	S.D.
	Mean
	S.D.
	t-test
	p-level
	Decision

	1
	4.60
	1.82
	4.86
	1.35
	-0.28
	0.78
	Null

	2
	9.60
	3.29
	14.14
	3.85
	-2.14
	0.06
	Null

	3
	10.40
	3.13
	10.86
	2.61
	-0.28
	0.79
	Null

	4
	9.40
	2.30
	11.71
	1.80
	-1.96
	0.08
	Null

	5
	9.80
	2.28
	10.0
	1.63
	-0.18
	0.86
	Null

	6
	8.00
	2.74
	8.14
	3.67
	-0.07
	0.94
	Null

	7
	6.20
	2.59
	9.00
	2.94
	-1.70
	0.12
	Null

	8
	5.60
	1.14
	8.43
	2.82
	-2.1
	0.06
	Null


In Table 3, the difference between good and bad plays for the routine and meditation groups are displayed. Only two instances revealed a measurable difference between the good and bad plays, showing in week four for the meditation group, and week eight for the routine group. 
Table 3

Good-Bad Play Differences for Routine and Meditation Groups

	 
	Routine
	Meditation

	Week
	Mean
	S.D.
	t
	p
	Decision
	Mean
	S.D.
	t
	p
	Decision

	1
	-1.00
	2.12
	-1.63
	.35
	Null
	-0.29
	1.80
	-0.42
	.69
	Null

	2
	-0.80
	3.56
	-0.50
	.64
	Null
	-3.29
	5.91
	-1.47
	.19
	Null

	3
	-1.60
	3.58
	-1.00
	.37
	Null
	-2.14
	3.53
	-1.61
	.16
	Null

	4
	1.00
	1.39
	0.66
	.55
	Null
	-2.71
	2.75
	-2.61
	.05
	Alt

	5
	-0.20
	2.95
	-0.15
	.89
	Null
	-0.57
	3.04
	-0.50
	.64
	Null

	6
	1.20
	3.56
	0.75
	.49
	Null
	0.14
	2.34
	0.16
	.88
	Null

	7
	2.40
	2.88
	1.86
	.14
	Null
	-0.57
	3.78
	-0.40
	.70
	Null

	8
	4.2
	2.05
	4.58
	.01
	Alt
	-0.29
	2.29
	-0.33
	.75
	Null


 


There was also a six-question survey administered after the experiment process concluded. Subjects were asked a number of questions, with the overall goal of rating the effectiveness of the meditation and pre-performance routines.  The null hypothesis for the survey is the population percentages for the survey questions scales (e.g., strongly agree) will not differ between pre-performance routine and meditation for lacrosse performance. 

In Table 4, the amount of times per week the subjects performed meditation or the pre-performance routine were measured and collected. 

Table 4

Routine versus Meditation Pre-Performance Survey Item 1

	 
	 

	 
	Pre-performance times per week

	Treatment
	0-1
	2-3
	4-5
	6-7
	Total

	Routine
	0
0.00
	2
40.00
	2
40.00
	1
20.00
	5
100

	 
	 
	 
	 
	 
	 

	Meditation
	2
28.57
	3
42.86
	1
14.29
	1
14.29
	7
100

	Total
	2
16.67
	5
41.67
	3
25.00
	2
16.67
	12
100


Pearson Chi-Square (3 df) = 2.2629                           p = 0.520

 
In Table 5, the level of effectiveness for the pre-performance routine and meditation were measured and recorded. This table shows how effective the individual subjects found either the pre-performance routine or meditation.
Table 5 

Routine versus Meditation Pre-Performance Survey Item 2

	 
	 

	 
	Effectiveness of pre-performance

	Treatment
	very
	effective
	neutral
	somewhat
	Total

	Routine
	0
0.00
	2
40.00
	2
40.00
	1
20.00
	5
100

	 
	 
	 
	 
	 
	 

	Meditation
	2
28.57
	3
42.86
	2
28.57
	0
0.00
	7
100

	Total
	2
16.67
	5
41.67
	4
33.33
	2
8.33
	12
100


Pearson Chi-Square (3 df) = 2.9486            p = 0.400
In Table 6, subjects determined whether the pre-performance or meditation routine helped or hurt athletic performance after completion of the pre-performance routine or meditation.
 

Table 6 

Routine versus Meditation Pre-Performance Survey Item 3

	Pre-performance helped

	Treatment
	A lot
	A little
	Neutral
	Total

	Routine
	1
20.00
	3
60.00
	1
20.00
	5
100

	 
	 
	 
	 
	 

	Meditation
	3
42.86
	3
42.86
	1
14.29
	7
100

	Total
	4
33.33
	6
50.00
	2
16.67
	12
100



Pearson Chi-Square (2 df) = 0.6857            p = 0.710

 

 
Table 7 shows if the pre-performance routine and meditation exercises were effective at improving focus before and during athletic competition. 
Table 7

Routine versus Meditation Pre-Performance Survey Item 4

 

	Pre-performance helped focus

	Treatment
	SA
	A
	Neutral
	Total

	Routine
	2
40.00
	2
40.00
	1
20.00
	5
100

	 
	 
	 
	 
	 

	Meditation
	4
57.14
	1
14.29
	2
28.57
	7
100

	Total
	6
50.00
	3
25.00
	3
25.00
	12
100


Pearson Chi-Square (2 df) = 1.0286                           p = 0.598

 

Table 8 shows how well subjects perceived either the pre-performance or meditation practice to clear their head before athletic competition and practice. 
Table 8 

Routine versus Meditation Pre- Performance Survey Item 5

 

	Pre-performance cleared mind

	Treatment
	SA
	A
	Neutral
	Total

	Routine
	1
20.00
	2
40.00
	2
40.00
	5
100

	 
	 
	 
	 
	 

	Meditation
	0
0.00
	0
0.00
	7
100
	7
100

	Total
	1
8.33
	2
16.67
	9
75.00
	12
100


Pearson Chi-Square (2 df) = 5.6000            p = 0.061

 

 

Table 9 shows how well subjects perceived pre-performance routines or meditation to help clear their mind before athletic competition. 
Table 9

Routine versus Meditation Pre-Performance Survey Item 6

 

	Pre-performance cleared mind

	Treatment
	SA
	A
	Neutral
	Total

	Routine
	1
20.00
	0
0.00
	4
80.00
	5
100

	 
	 
	 
	 
	 

	Meditation
	4
57.14
	3
42.86
	0
0.00
	7
100

	Total
	5
41.67
	3
25.00
	4
33.33
	12
100


Pearson Chi-Square (2 df) = 8.7086            p = 0.013

 

 

Table 10 shows whether the two-way tests for each group were statistically significant each week, reading as either null, where the groups do not differ, or alternative, where the groups do differ. 
Table 10 

Summary of Hypothesis Tests on Two-Way Tables

	Item
	Chi-Sq
	DF
	p-level
	Result

	1
	2.2629
	3
	.520
	Null, groups do not differ

	2
	2.9486
	3
	.400
	Null, groups do not differ

	3
	0.6857
	2
	.710
	Null, groups do not differ

	4
	1.0286
	2
	.598
	Null, groups do not differ

	5
	5.6000
	2
	.061
	Null, groups do not differ

	6
	8.7086
	2
	.013
	Alternative, meditation more positive


 
Due to small sample sizes, effect size was included, which helps to demonstrate the differences among groups when dealing with small sample sizes. Table 11 depicts effect size. 

Table 11

Effect Sizes for Lacrosse Performance, Routine v. Meditation Groups

	
	Good Plays
	Bad Plays

	Week
	Cohen’s d
	Effect
	Cohen’s d
	Effect

	1
	-.85
	Large
	-.17
	Very small

	2
	-.59
	Medium
	-1.25
	Very large

	3
	.05
	Very small
	-.16
	Very small

	4
	.79
	Medium
	-1.15
	Large

	5
	.07
	Very small
	-.10
	Very small

	6
	.53
	Medium
	-.04
	Very small

	7
	.05
	Very small
	-1.00
	Large

	8
	.73
	Medium
	-1.23
	Very large


CHAPTER V

DISCUSSION

The purpose of this study was to determine the effects of pre-performance routines and meditation routines on lacrosse performance. The effects were then compared to determine which was more effective over an eight-week period. The null hypothesis – there will be no difference in population mean lacrosse performance for players using pre-performance routine or meditation – was supported.
Implications of Results

The data collected shows minimal amounts of statistical differences between both groups. Performance of each group, when compared to one another, fluctuated back and forth week-to-week, showing inconsistencies in the progress of both groups. The data indicates that there was a wide range of performance-based reactions from member to member of the groups. At first, the meditation group outperformed the routine group in week one for good plays. However, in terms of good plays, this fluctuated back and forth at times, and at others, routine had the upper hand in terms of good plays overall. This showed that the routine group performed better than meditation, which was confirmed by the amount of bad plays the meditation group made each week, equally more bad plays than the routine group throughout the study. Survey results indicated that the meditation group responded more positively to how they thought the intervention affected their athletic performance. The routine group responded more negatively and passively to the questions posed post-survey. This result was an example of perception versus reality.

Threats to Validity

The largest internal threat to validity in this study was the size of the group. Using only fourteen participants made it extremely hard to find statistical significance. The researcher would have received clearer results using a larger sample size for both groups, although even applying effect size did not indicate consistent advantages for one treatment. The other threat to validity could be that there was no control group. It would have been best to test the groups before the intervention and after the intervention. The researcher could have collected the same data before administering the routines, then given the same groups their treatments and compared afterward to see if there was a significant improvement. The researcher was not able conduct the study this way due to a lack of time.

Because of the small sample size and the short duration of the study, the researcher also wasn’t able to randomize the groups. Because subjects volunteered for either meditation or pre-performance routine, the ability to randomize subjects was taken away. 

There were also external threats to validity, as well. The researcher was not able to monitor how often the subjects completed their routine before and during practice, meaning there was no control over whether the athletes completed the treatment on a consistent basis. The results could be skewed if numerous subjects didn’t complete the routine and meditation every single day as prescribed. Other external factors would be life events that would inhibit the subjects from remembering to complete the routine and meditation, such as not having practice, a cancelled game, or opting to get physical treatment from athletic trainers instead of completing the routine or meditation. 

Another factor where the results could be limited is the consideration that all of the subjects were white Caucasian males. The routine and meditation may have had different effects on a more diverse population. On the other hand, controlling for race and gender through sampling removed confounding variables from the analyses.

Connections to Previous Studies

Prior to this study, other studies have been conducted showing the positive effects of a pre-performance routine and meditation routine on athletic performance. “In a review of the literature, Tang (as cited in Tang et al., 2016) found mindfulness meditation to help emotional regulation and also decrease impulsive behavior” (p.13). One of the questions in the survey administered to participants in the current study, post-survey, addressed whether the meditation was helpful in cutting out distracting thoughts and stimuli during a game and practice situation.  Responses were mixed, with the most positive reviews coming from the meditation group.

In the study by Mesagno et al., (2015), the research “establishes the connection between PPRs and lower arousal levels, increased intrinsic motivation, reduce negative introspection, and increase attention to task” (p.10). As posited in the review of the literature, all of these characteristics are desirable traits of a successful athlete, allowing them to focus on the task at hand, or the competition they are playing in. When responding to survey items in the current study, the participants had mixed responses as to whether or not the pre-performance routine allowed them to focus on the task at hand, whether it was a practice or a game. 

Although the current study provided some support for the use of pre-performance and meditation routines prior to physical competition, there were still some differences between the current study and the Mesagno study. In the Mesagno study, the participants were all golfers, which is a very different sport than lacrosse. Golf is the ultimate mental game, with the only mistakes being self-inflicted. In the sport of lacrosse, there are far more external stimuli to worry about, since it is a team sport. Golfers also had time to complete a post-performance routine where each golfer would make some motion or movement to shake off a bad play and move forward mentally. In the current study, the same post-performance routine was incorporated in the pre-performance routine and was prescribed and instructed as part of the intervention. 
Implications for Future Research

In conducting this study, the researcher realized how important it was not only to meet with each participant and prescribe the intervention, either pre-performance routine or meditation, but then to also follow up on a regular basis. Unfortunately, the researcher did not check back in with participants until the study was over, and the data had already been collected. The researcher realized after the fact that subjects should have been checked in on at the halfway point of the eight weeks, to continue to help subjects to complete their intervention at the prescribed rate. Also, there should be a control group in the future to test athletes beforehand to determine what the average amount of good plays is over an eight-week period. After this, the intervention would be prescribed, monitored and executed. After the execution of the intervention, the participants would then take the survey again and the numbers would be assessed to see if there were any significant results. 

Also, going forward, the sample sizes needed to be larger. Having only twelve subjects makes it extremely difficult to determine any kind of statistical significance.  An ideal subject size would be anywhere from thirty to fifty participants, with equal numbers doing both pre-performance routine and meditation. This would make it easier to determine statistical significance and to weed out participants who don’t follow the prescribed intervention at every phase. 

Summary

The results of this study show that the null hypothesis was supported and that, even though the routine group had higher amounts of good plays than the meditation group, the findings were still statistically insignificant.  However, the study had large external and internal threats to validity that could have significantly affected the results. Previous research has shown that, when managed correctly, athletes who complete a pre-performance routine or meditation before competition have had significantly higher positive results. Future research should address the limitations of this research and find ways to fine-tune the logistical aspect of the study in terms of making sure subjects are completing their assigned intervention. Hopefully, in the future this research will allow coaches access to simple, yet, highly effective pre-performance routines for athletes to improve athletic performance.
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