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CHAPTER I
INTRODUCTION
Overview
	Many athletes involved in competitive sports tend to focus and give most of their attention to the physical aspect. Research has shown that athletes who train their minds and bodies have more success within their sport. Athletes can experience tremendous amounts of stress during competition that can hinder their performance. In basketball, many of these stressful situations involve close games where free throws can either cause a team to win or lose. Considering that free throws are a huge component of basketball that account for make or break game time situations, there has not been much research done to study the effects of stress on free throw percentage. 
Like many other sports, basketball is a game that evokes various emotions in players, staff, and fans. For athletes, it is very easy to lose focus on the task at hand due to the distractions, the pressure, and the responsibility that comes with shooting free throws in competition. Basketball is a team sport, but when it comes to free throws, there is only one player shooting the ball. Athletes must train mentally for various aspects of a game, such as free throws in both stressful and non-stressful situations to have success during competition. The physical component of sports is very important, but it is imperative to develop strong mental skills to handle adversity. This study was designed to observe and analyze the mentality of these athletes while performing a physical task to determine if there is a difference in free throw percentage due to stress during competition.



Statement of Problem
	The purpose of this study is to determine if the player’s self-evaluated perceived stress levels influences free throw percentages. 

Statement of Research Hypothesis
When athletes are put under stress in game-like situations, free throw percentage will be affected. Stressful situations will cause basketball players free throw percentages to decrease.
	Ho – Stress will have no impact on a player’s free throw percentage
	Ha – Stress will have an impact on a player’s free throw percentage

Operational Definitions
	In this study, the definition of an athlete refers to Division III basketball players of a small, liberal arts college located in the Mid-Atlantic region of the United States. The definition of stress refers to “a state of mental or emotional strain or tension resulting from adverse or very demanding circumstances”. The definition of a free throw refers to a shot(s) taken because of a foul during the game. The independent variable is the stressful and non-stressful situations of basketball, specifically during free throw shooting. The dependent variable is the change in free throw percentage.









CHAPTER II
REVIEW OF THE LITERATURE
	This literature review examines how stress can affect athletic performance, specifically during free throw situations in basketball. Section one provides background information on the sport of basketball and free throws. Section two provides reasoning for stress during free throw situations and the body’s physiological response to stress.
Overview of the Sport of Basketball
	There are many people who enjoy watching and/or playing various sports but do not know the history. Basketball has recognition worldwide and people from all different backgrounds enjoy watching and playing this well-known sport. Some people do not realize that basketball originated in the United States of America.
During the winter of 1891-1892, the sport of basketball was created in the gymnasium of the International YMCA Training School, now known as Springfield College in Springfield, Massachusetts. There were a group of young men who attended the college that were required to be in the class that took place in the gymnasium to continue exercising to maintain their fitness level after the football season and to prepare for the upcoming lacrosse season. The class was instructed by James Naismith, a 31-year-old graduate student studying Physical Education. Previous instructors failed at providing an appealing activity for the young men to do. 
Naismith began to brainstorm an activity that could offer more for those with competitive natures. Naismith approached the janitor at the school in hopes to find two boxes to use as goals. The janitor brought him two peach baskets in which he nailed on the lower rail of the gymnasium balcony at each end of the floor. The baskets sat 10 feet above the floor. A man was designated at each basket to retrieve the ball to put back into play until a few years later when the bottom of the baskets was cut out to let the ball fall through. Naismith developed 13 original rules to the game which explained the methods of ball movement and described the meaning of a foul. During this time, there were three guards, three forwards, and three post players on the floor at a time for one team, which adds to be 18 players on the floor during the contest. (Springfield College, n.d.)
In reference to Naismith’s 13 original rules for the game of basketball, rule #7 stated “If either side makes consecutive fouls, it shall count a goal for the opponents”, in which all points were worth one at this time. After reviewing this rule, Naismith decided that a foul proved to be too severe of a penalty, therefore, he changed the rules. All field goals were then changed to three points and all fouls were an automatic one point. The rules further evolved to allow a player who had been fouled to shoot a 20-foot penalty shot. In 1885, the free throw line was moved closer to the basket to make it 15 feet. In 1886, all shots were worth two points and each free throw shot made was worth one point. During this time, players could choose who they wanted to shoot the free throw, but it was later mandated that only the fouled player could shoot the free throw. Minor changes to this rule were made after this was in place. Between 1939 and 1952, teams could choose to shoot a free throw or choose to inbound the ball at half court. In 1954, the one-and-one free throw shot was introduced. In specific situations, a player would be given another free throw shot if they made the first shot. In 1990, the NCAA awarded three free throw shots to a player who was fouled beyond the three-point line (Wood, 2010).
Today, five players from each team can be on the floor at one time for a total of 10 players. The positions of these players typically include a point guard, a shooting guard, a small forward, a power forward, and a center. The point guard, also known as the floor general or the “one”, is responsible for getting all players on one accord. This player should be excellent in ball handling, passing, and making smart decisions on the floor. The point guard focuses most on their assist to turnover ratio. This player should be able to knock down open shots as well as penetrate into the paint to free their teammates for shots. The shooting guard, also known as the “two”, has the most responsibility to score the basketball. This player usually starts the offense on the wing. This player is expected to make outside shots, mid-range shots, and a variety of layups. This player should be able to score the ball from virtually anywhere on the floor. The small forward, also known as the “three”, is considered the most versatile position due to this player being long and athletic with scoring capabilities like those of a shooting guard. The small forward is long enough to also help on the defensive end with rebounding the ball. The power forward, also known as the “four”, is tall, strong, and skilled. They usually play close to the basket and score a majority of their points in the paint, although, in some programs, they could spend their time on the court around the three-point line. This player is also responsible for boxing out their opponents and securing rebounds. Finally, the center, also known as the “five”, is usually the tallest and strongest player on the team. They spend most of their time in the paint or around the basket which is where they get a majority of their points. They must move well without the ball, be able to post up, and have good hands to catch entry passes. They also must be able to alter shots, box out, and rebound well (Basketball for Coaches, 2018). The NCAA keeps record of statistics for each individual game as well as statistics for the season. For the 2019 season, the best free throw percentages were all from guards or forwards, ranked 1-50 (NCAA, 2019).
Free throw routines have grown very common in the game of basketball. These routines allow for the players to calm themselves down, not be completely rushed, and perform a ritual that they always do to make a free throw shot. Routines can turn into a habit that the player does every time to maximize the chances of making the shot. Gooding and Gardener (2009) investigated the relationship between mindfulness, pre shot routine, and basketball free throw percentage. In this study, 17 players  representing three NCAA Division I men’s basketball teams “completed measures of mindfulness and sport-related anxiety to examine the relationship between mindfulness, pre shot routine, trait arousal, and basketball free throw shooting percentage” (Gooding & Gardener, 2009, 303). The result of this study indicated that “levels of mindfulness significantly predict game free throw percentage and that practice free throw percentage also predicts game free throw percentage” (Gooding & Gardner, 2009, 303).
 Not only does practice and repetition go into making free throws, but physics has a tremendous impact as well. Silverberg and Tran were able to analyze the ideal trajectory for the most accurate free throw shot. They found that about three hertz of backspin are the best amount, which is about three revolutions in the air, and that any more than that does not help. Assuming the player releases the ball at seven feet above the ground, a launch angle of about 52 degrees is best. At 52 degrees, the launch speed is at its lowest and the probability of the shot being made is at its greatest. Lastly, a player should aim the ball at the back of the rim because the back of the rim allows for more success even with error than the front of the rim (Silverberg, 2018).
Stress During Free Throws
There are various reasons why players become stressed in free throw situations. Game time situations, crowd/environment, and social media are huge contributors to stress on players during free throws. For free throw situations, the most stressful situation is when the game is close or tied with very little time left on the clock. This is a great deal of stress because free throws can make or break a game, meaning it can cause your team to win or lose depending on the outcome. The player may overthink because they know they must make the shot. For those who handle stress better, the player may not let the game time situation cause them to miss the shot. Crowds/environment are crucial during free throws. The New York Times reported on teams with the best fans for distractions during free throws since 2011. They reported the change in the opponents’ free throw pct. and points saved in an average game. Fans do their jobs by getting noticeably louder and rambunctious as well as visually distracting their opponents during free throws. The New York Times reported Arizona State having the best fans to impact their opponents’ pct. at -8.7 pct. pts. and 1.7 points saved in an average game. Arizona uses the “Curtain of Distraction” during their games where the student section will dress up in costumes or perform funny dances or skits directly behind the opponent’s basket to attempt to distract them and cause them to miss the shot (The New York Times, 2015). Lastly, social media has grown to be a reason for stress in players during free throws. Fans are committed when it comes to their team, but not everyone can be as loving or supportive if a missed free throw caused the game. Backlash on social media outlets, such as Twitter, Facebook or Instagram, can be a form of harassment and bullying that no one wants to go through, therefore, there is more pressure to make the free throws.
There are many physiological responses to stress. These physiological responses occur but are not limited to the following systems: a) musculoskeletal, b) respiratory, c) cardiovascular and d) nervous. In the musculoskeletal system, muscles of the body tend to tense up, which is the body’s defense against pain or injury. The muscles tense up during stress and release when the stress has passed. Effects on the respiratory system include shortness of breath and rapid breathing, as the airway between the nose and the lungs constricts. This may make it harder for the person to breathe during the stressful situation. The cardiovascular system is responsible for carrying oxygenated blood to the organs of the body via the heart and blood vessels. Acute stress can cause an increase in heart rate and stronger contractions of the heart muscle, with the stress hormones such as adrenaline, noradrenaline, and cortisol, acting as messengers for these effects. Chronic stress can cause long-term problems for the heart and blood vessels which can increase the risk of hypertension, stroke, and heart attack. The nervous system involves the brain and spinal cord. The nervous system allows for the brain to send signals through the spinal cord to the nerves throughout the body. “When the body is stressed, the SNS contributes to what is known as the "fight or flight" response. The body shifts its energy resources toward fighting off a life threat or fleeing from an enemy”. Adrenaline and cortisol are released during stress. “These hormones, together with direct actions of autonomic nerves, cause the heart to beat faster , respiration rate to increase, blood vessels in the arms and legs to dilate, digestive process to change and glucose levels (sugar energy) in the bloodstream to increase to deal with the emergency” (Psychology Help Center, 2019).

















CHAPTER III
METHODS
Design
	This study utilized a descriptive design. The independent variable in this study is the Perceived Stress Survey.  The dependent variable is the success of the athlete compared to their free throw percentage of the conference games of last season (2019-2020). This study used a convenience sample due to the player-coach relationship between the researcher and the athletes. Players who were on the team during the 2019-2020 season were chosen for this study. Due to the current climate of the world in relation to the pandemic, this study was performed while complying to the social distance guidelines. Each participant was given a survey to analyze their self-perception when they are stressed.  To analyze the data, the researcher compared the free throw percentages of the conference games from the previous season (2019-2020) and their perception of their own stress. Graphs are shown in the results section of this study to show the comparisons.

Participants
The participants for this study were 10 Division III collegiate basketball players of a small liberal arts college in the Mid-Atlantic region of the United States. Due to each participant being over the age of 18, parental consent forms were not applicable for this study. The age range of the participants were 18-22 years old. The participants were all male athletes and were members of the team for the 2019-2020 basketball season. There were athletes in all classes, but the senior class: zero seniors, five juniors, seven sophomores, and 5 freshmen. There was a mixture of races involved, which include African American, Caucasian, and Middle Eastern.

Instruments
	The instrument that was used was the Perceived Stress Questionnaire (PSQ). This tool was used to analyze the participants’ physiological and mental aspects of stress from their own perspective. This instrument was chosen over physical tests due to the coronavirus social distancing guidelines. The survey asked for their perceived feelings of their stress levels. With each question or statement, the participants were to rate their stress on a scale from “never”, “almost never”, “sometimes”, “fairly often” and “always”. The completed surveys were then compared to the outcomes of each participant’s free-throw percentage of conference games from the previous season (2019-2020). 

Procedure
1. Give each participant the Perceived Stress Questionnaire (PSQ). Explain the instructions to the participants.
2. Collect each participant’s answers from the questionnaire.
3. Review the results and compare the findings to the free throw percentages of the conference games of the 2019-20 season.











CHAPTER IV
RESULTS
	This study examined if perceived stress of basketball players influences free throw percentage. The basketball players of Goucher College were given a version of the Perceived Stress Questionnaire to compare to the free throw percentages of the 2019-20 season. The entire team did not participate in this study due to there being incoming freshmen and transfer students who were not on the team at that time. Only the players from the 2019-20 season were included, which was a total of 10 athletes.
	The players were given the questionnaire once. They were instructed to answer the questions based upon how they felt and with little to no thought when providing the answer to each of the 15 questions. There is not a universal scoring system for the Perceived Stress Questionnaire. The test did not show a direct correlation to the free throw percentages; therefore, the null hypothesis was proven to be true. There is no statistical significance between the perceived stress questionnaire results and the free throw percentages. The results are provided below through chart and bar graph. 











Table 1
[bookmark: _Hlk56613424]Data from Perceived Stress Questionnaire
	Questions
	Never
	Almost Never
	Sometimes
	Often
	Always

	1. You feel rested.
	
	2
	4
	3
	1

	2. You feel that too many demands are being made of you.
	3
	2
	3
	1
	1

	3. You are irritable or grouchy.
	3
	2
	5
	
	

	4. You feel lonely or isolated.
	3
	3
	4
	
	

	5. You find yourself in situations of conflict.
	1
	5
	4
	
	

	6. You feel you’re doing things you really like.
	
	1
	4
	2
	3

	7. You fear you may not manage or attain your goals.
	2
	
	7
	1
	

	8. Your problems seem to be piling up.
	3
	1
	3
	3
	

	9. You are under pressure from other people.
	4
	1
	3
	2
	

	10. You feel discouraged.
	3
	3
	3
	1
	

	11. You feel criticized or judged.
	5
	1
	4
	
	

	12. You feel mentally exhausted. 
	2
	
	2
	4
	2

	13. You have trouble relaxing.
	3
	3
	3
	1
	

	14. You feel loaded with responsibility
	1
	1
	5
	3
	

	15. You have enough time for yourself.
	
	1
	5
	2
	2






Table 2
Data of Free Throw Percentage from Conference Games of 2019-20 Season
[image: ]














CHAPTER V
DISCUSSION
	This study examines if perceived stress influences free throw percentage. Statistical analysis of the data indicated that there is no direct correlation between the perceived stress of the players and the free throw percentages from the conference games during the 2019-20 basketball season.
Implications of Results
	The implication of the results demonstrated that the perceived stress of a player has an effect in their lives, but not directly related to the free throw percentages. This 
suggests that the stress, both on and off the court, could be the reason for lack of focus and failure to make free throws, but it is not the sole reason. Other reasons could include physical fatigue from practice or lifting weights or lack of repetition in practice or in free time that would help for the player to successfully make the free throws. 
Threats to Validity
	This study utilized a questionnaire methodology that was descriptive. Choosing this topic to study was done prior to the world’s current climate, particularly the pandemic due to the coronavirus. This study had to be modified midway through to follow social distance guidelines. Originally, the researcher would have put the players through two trials, a stressful and a non-stressful approach to free throws, to mimic a game like environment that would bring stress to the team. This would have been performed during two practice days. Due to social distancing, students are not allowed back on campus until January 2021, therefore, the researcher was unable to carry out this study. The modification that was made was to send a version of the Perceived Stress Questionnaire for them to answer to compare free throw percentages of conference games that were recorded during the 2019-20 season. This necessary modification has made this study less accurate and valid because of the time that has lapsed from the last time the researcher had physical contact with the team and the time the answers to the questionnaire were given. In addition, the lack of randomization could be viewed as a problem. The study utilized subjects due to convenience and did not utilize every member on the team, only the returners. 
Implications for Future Research
	As discussed in the Literature Review, the researcher did not find prior research that examines stress and its effect on free throw percentage despite it being a widely thought of topic in basketball. Research should be done to look at blood pressure and heart rate as a response to stress. This aspect may be present during free throws and can further implicate the stress that a subject can feel or assess the lack of stress during those conditions. Basketball is more mental than physical performance. In addition, researchers could assess how stress relief techniques and coping methods affect free throw percentage. There could be a comparison of a group that learns and utilizes coping techniques and a group that does not to see how effective it is on free throw percentage.
Summary
	In conclusion, the null hypothesis was supported in this study. The results of this study did not prove that stress effects free throw percentages. Further research needs to be done within a set timeframe to truly test if stress effects free throw percentages. The study that initially was planned for this topic could be effective for those results.
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