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ABSTRACT 

DEVELOPMENT OF A SPORTS NUTRITION CURRICULUM TO  

INCREASE NUTRITION KNOWLEDGE AMONG HIGH SCHOOL 

ATHLETES  

IN LOS ANGELES, CA. 

by 

Gayane Sarkisian 

Master of Science in 

Family and Consumer Sciences 

 

 The purpose of this project was to develop and implement a sports 

nutrition curriculum to increase nutrition knowledge among high school athletes 

in Los Angeles, CA. The sports nutrition curriculum consisted of six lesson plans 

and PowerPoint lectures. The topics covered in the lectures included 

macronutrients, micronutrients, hydration, supplements, and nutrient timing. After 

each lecture a quiz was given to evaluate student understanding based on the 

lecture objectives. In addition to the quizzes, a pretest and posttest questionnaire 

were given and consisted of the same eight multiple-choice questions, with the 

exception that the posttest had additional open-ended questions.  

 To address the research questions a mixed methods design was used. The 

curriculum consisted of a 3-week workshop, meeting twice a week for 45 



 ix 

minutes. In order to measure the increase in nutrition knowledge, quantitative data 

were collected through the pre and posttest questionnaire results. Out of 37 

students, 30 completed both the pre and posttest. A paired samples t-test was used 

to measure the increase in nutrition knowledge. Qualitative data were collected 

from the posttest open-ended questions and the evaluation forms completed by the 

experts.  

 Results suggests that the sports nutrition curriculum increased nutrition 

knowledge among the high school athletes by an average of 32 % and was shown 

to be statistically significant. The comments and suggestions obtained from the 

open-ended posttest questionnaire were all positive, where 100 % of the 

participants made some kind of dietary changes in their diets. The feedback and 

comments presented from experts were all positive. It was shown that the 

implementation of the sports nutrition curriculum for high school athletes 

increased nutrition knowledge.
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CHAPTER I 

INTRODUCTION 

 According to the Academy of Nutrition and Dietetics nutrition is a key 

component in every stage of the life cycle (Academy of Nutrition and Dietetics, 

2016). Good nutrition plays a part in supporting health, wellness, and quality of 

life from the time of conception through pregnancy, birth, childhood, teenage, and 

the rest of one’s life. During the adolescents years health can improve by 

incorporating healthy eating habits (California Department of Public Health, 

2013). Aside from infancy, the adolescent years are a critical time where growth 

is still taking place, including hormonal, cognitive, and emotional changes. 

Nutrition plays an important role in the adolescent growth spurt, in turn; the 

amount and demand of calories and nutrients tend to increase. Additionally, 

lifestyle and food habits are developed, along with individualization, where the 

adolescents begin to have more control over their food choices.  

 Since this is an important time where growth is taking place, 

considerations for active adolescents needs to be considered. No matter the age, 

nutrition plays a role in athletic performance (Cotugna, Vickery, & McBee, 

2005). In order to achieve optimal growth, development, and performance the 

proper amounts of macronutrients, micronutrients, and fluids are needed (Purcell, 

2013). Active adolescents also need to consider the timing of their meals in order 

to perform well physically (Purcell, 2013). Teaching high school athletes the 
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importance of sports nutrition may help in preventing nutrient deficiencies, 

injuries, fatigue, disease, while assisting in decreased recovery time and their 

athletic pursuit by improved physical performance (Hoch, Goossen, & 

Kretschmer, 2008). One way is to develop healthy eating habits early on with 

appropriate nutrition information so the athletes meet the needs for their sports, 

overall health, development, and growth (Cotugna et al., 2005).  

Statement of the Problem 

Although the interest in nutrition is high, knowledge in sports nutrition 

among young athletes and high schools student athletes are lacking (Cotugna et 

al., 2005). This may be due to the nutrition guidance given by the people 

surrounding these athletes (Cotugna et al., 2005). Coaches, parents, and friends 

are the primary sources contributing nutritional information to adolescent athletes. 

While the correct information may occasionally be provided, nutrition education 

from a credible source is needed to encourage healthy eating patterns and habits 

(Duellman, Lukaszuk, Prawitz, & Brandenburg, 2008). According to Victoria 

Rosenfeld, RD, CSSD, at Princeton University (Collegiate and Professional 

Sports Dietitians Association, 2014), athletes may be advised by coaches to lose 

weight for improved performance, but the correct guidance of doing so in a safe 

manner is lacking. As a result, the athletes pursue diets recommended by friends, 

teammates, family, or search diets online. Consequences such as decreased energy 

levels, dysfunctional eating behaviors, and increased body fat may occur when the 
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athlete is given misinformed nutrition information. Correct nutrition counseling 

however, may change and improve body composition and improve performance 

(Collegiate and Professional Sports Dietitians Association, 2014). 

 There are many nutrition misconceptions and misinformation given to 

active adolescents that may affect their specific nutritional needs. Some of these 

include hydration, pre and post meals, protein needs, timing of meals, and food 

myths (Cotugna et al., 2005). Since the diet of active adolescents does differ from 

their less active peers, proper nutrition is critical to optimize health (Cotugna et 

al., 2005). Inadequate amount of calories may increase the risk of puberty delays, 

menstrual dysfunction, injury, and illness (Position of the American Dietetic 

Association, Dietitians of Canada, and the American College of Sports Medicine, 

2000; Meyer, O’Connor, & Shirreffs, 2007). The common adolescent athlete 

nutrient deficiencies include calcium and iron (Cotugna et al., 2005). Adolescent 

years are also a critical time for bone development which means nutritional 

knowledge is necessary to prevent the risks of improper nutrition while physically 

active (Nichols, Rauh, Barrack, Barkai, & Pernick, 2007). A study done in 2002 

on 39 high schools students in a low-income community determined if nutrition 

supplement education would affect nutrition supplement knowledge. Although the 

experimental group received five nutrition supplement lessons in a short-term 

study, the results showed a significant increase in sport nutrition supplement 

knowledge (Little, Perry, & Lucia Volpe, 2002). Education did increase nutrition 
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knowledge. 

 Sports nutrition education in high schools is lacking and according to the 

LAUSD athletic department specialist and director, Dawn Xitcho (personal 

communication, April 20, 2016), there are currently no sports nutrition 

curriculums for high school athletes. Therefore, considering the importance of 

nutrition during this period, age group, and activity levels, there is a need of a 

sports nutrition curriculum in high schools to increase nutrition knowledge. 

Purpose and Significance 

The purpose of this project was to develop a sports nutrition curriculum 

for high school athletes to increase nutrition knowledge via different sport 

nutrition topics. Nutrition professionals could then use the curriculum to teach 

high school athletes the importance of wholesome nutrition, its benefits, and the 

risks that come with poor nourishment. Encouraging and motivating high school 

athletes is important because of their different dietary needs which may impact 

physical performance, growth, short and long-term good health, and development 

(Hoch, Goossen, & Kretschmer, 2008). 

Research Questions 

 In order to evaluate the sports nutrition curriculum effect on change in 

nutrition knowledge, it was hypothesized that providing a focused nutrition 

intervention for adolescent athletes in a high school would result in increase in 

nutrition knowledge. 
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The following research questions guided the project: 

(1) Are there significant changes in nutrition knowledge between pre and posttest 

among high school students following the implementation of sports nutrition 

curriculum?  

(2) What comments, observations, and suggestions do experts have to improve the 

sports nutrition curriculum? 

Conceptual Framework 

 The conceptual framework that guided this project was the human 

ecological model. The framework consists of the microsystem, mesosystem, 

exosystem, and macrosystem (Bronfenbrenner, 1994). Using the human 

ecological model as a framework, it was hypothesized that teaching sports 

nutrition among high school athletes will increase nutrition knowledge. It will 

also provide the school with a sports nutrition curriculum to implement among the 

athletes and all other students.  

 The microsystem represents the immediate people and interactions in 

direct contact with the individual such as the high school athlete and the school. 

The mesosystem is the interaction between the different parts of the individual’s 

microsystem, such as the relationship between the individual teaching the 

curriculum and the coach attending the lectures. Their relationship and interaction 

could have an impact on the high school athlete. For example, the person teaching 

the curriculum could impact the nutritional knowledge of the coach, which in turn 



 6 

the learned knowledge could have an impact on the high school athlete. The 

exosystem is the setting where the individual is affected by its surroundings but is 

not involved in frequent participation. The approval from the athletic director of 

the implementation of the curriculum at the high school would be an example; it 

would affect the high school athlete because the sports nutrition lectures would be 

allowed. The macrosystem is the largest scope, where the individual is affected by 

with factors including the government, policies, and economy. In regards to the 

study, a school wide policy could be made to implement nutrition education in 

high schools - specifically a sports nutrition curriculum for athletes. It would 

educate the athletes, coaches, and trainers, about the different nutritional needs for 

adolescent athletes. 

Overview of Methodology 

 In order to answer the research questions mixed methods both qualitative 

and quantitative (Wisdom & Creswell, 2013). The quantitative was the pre and 

posttest measuring the increase in nutrition knowledge after the implementation of 

the sports nutrition curriculum. Qualitative included the posttest open-ended 

questions and expert feedback, which was used to receive comments, 

observations, and suggestions for improvement of the sports nutrition curriculum.  

Assumptions and Limitations 

The project was based on the following assumptions: 

• The participants will be high school athletes. 
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• The participants will speak and read English fluently. 

• The participants will be honest about their answers while completing the 

pretest and posttest questionnaire. 

• The participants will understand the content of the nutrition lectures. 

• The participants will be expected to be on time for the lectures. 

• The participants will complete a pre and posttest questionnaire. 

Certain limitations of the project exist: 

• Some participants may be more motivated to make nutritional changes 

than others.  

• The high school is located in San Fernando Valley, Los Angeles area and 

will not be representing other cities, states or countries.  

• The study is limited to the ages 14 through 16, and is not applied to all 

ages.  

• The participants may have different levels of sport nutrition knowledge 

and eating habits before exposure to the nutrition lectures. 

• Some participants may come from families and backgrounds that are more 

aware of healthy eating and have easier access to healthier foods. 

• The sample size was small, which may not have enough participants. 

• Increasing nutrition knowledge does not necessarily indicate there will be 

changes in dietary habits and food choices. 

Definitions 
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1. Nutrition: the process of where nutrients are consumed and utilized in the 

body for nourishment (Nutrition, n.d.). 

2. Macronutrient: substance needed in larger quantities for energy, growth, and 

health such as carbohydrates, protein, and fat (Macronutrient, n.d.). 

3. Micronutrient: chemical substance such as a vitamin or mineral that is 

essential and are needed in smaller quantities for health and growth 

(Micronutrient, n.d.). 

4. Malnutrition: not enough or not the right amount of nutrient intake leading to 

poor nutrition or an unhealthy state (Malnutrition, n.d.). 

5. Antioxidant: a substance that prevents harmful reactions occurring with 

oxygen such as free radicals in the body (Antioxidant, n.d.). 

6. Glycogen: glucose storage in the body (Glycogen, n.d.). 

7. RD: Registered Dietitian, who is an expert who has learned, through 

education, the connection between food and how it relates to disease and 

health (Ansel, 2014) 

8. CSSD: Board Certified Specialist in Sports Dietetics, focuses on nutrition and 

fueling for sports and athletics (Sports, Cardiovascular, and Wellness 

Nutrition, 2015) 

Organization of the thesis 

 Chapter one presented the problem that a lack of knowledge amongst high 

school athletes regarding the importance of nutrition may negatively impact their 
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performance and general health. The problem, purpose, significance, research 

questions, and conceptual framework were discussed. Chapter two reviews 

current and relevant literature related to why nutrition is important, why it is 

important for athletes, sports nutrition, and the lack of nutrition knowledge and 

education in high schools. Chapter three described the methods used to address 

the research questions including the program design, its setting, data sources 

(qualitative and quantitative), and the sample. Chapter four described the results 

of the study both qualitative and qualitative. Chapter five discussed the summary 

in relation to the literature. The discussion section will summarize the project, 

results, limitations, practice and policy implications, conclusion, and 

recommendations for further research.  
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CHAPTER II 

REVIEW OF LITERATURE 

 Nutrition among adolescents has an impact on physical and cognitive 

performance, growth, and development. In order to optimize physical 

performance, it is important to have the knowledge of what type of foods to 

consume along with nutrient timing (Purcell et al., 2013). The nutritional needs of 

adolescent athletes are best met with a sports nutrition diet, but many of them 

consume a diet better suited for the general population (Meyer, O’Connor, & 

Shirreffs, 2007). Making sure the athlete has the proper sport nutrition knowledge 

to make responsible food choices may help in their athletic performance, 

preventing macro- and micronutrient deficiencies, and improving overall health. 

Consequences of not eating the right quality and quantity of foods may include 

malnutrition (Purcell et al., 2013). In addition to reduced physical performance, 

there is also an increased risk of injuries, longer recovery time, and other health 

complications (Hoch et al., 2008). Therefore, the active adolescent will require a 

specific nutritional map where certain macronutrients and micronutrients are of 

more importance (Purcell et al., 2013).  

 There is limited research on the implementation of a sports nutrition 

curriculum for high schools athletes and there is a lack of nutrition knowledge 

among coaches and athletes. The purpose of this chapter is to discuss and review 

the importance of nutrition among adolescents, importance of nutrition for 
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adolescent athletes, sports nutrition, and the lack of nutrition knowledge and 

education in high schools. 

Nutrition and Adolescents 

  The body undergoes many changes including growth in height and 

weight, cognitive transformations, psychosocial development, emotional and 

reproductive maturation, and overall development (Drake, 2012). The intake of 

calories, protein, and micronutrients, along with appetite tends to increase 

depending on the activity level and physical changes (Erkan, 2011). Malnutrition 

as mentioned may lead to nutrient deficiencies, delayed growth, and other health 

complications. However not only are the changes physiological, but also 

psychological. Research has suggested healthy eating habits and exercise during 

adolescent years may have a positive effect on concentration, verbal, and 

reasoning ability (Esteban-Cornejo, Gomez-Martinez, Tejero-Honzalez, Castillo, 

Lanza-Saiz, Vicente-Rodriguez, Marcos, & Martinez-Gomez, 2014). Another 

study conducted in Sweden on 9260 adolescent boys, displayed consumption of 

fish more than once a week was associated with higher scores in combined 

intelligence, verbal performance, and visuospatial performance (Adberg, Aberg, 

Brisman, Sundberg, Winkvist, & Toren, 2009).  

Importance of Nutrition for Adolescent Athletes 

About 30 to 45 million, 6-18 years olds in the U.S. are involved in sports 

and athletics (Brenner, 2007). According to Jenna A. Bell-Wilson, PhD, RDN, 
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CSSD, states poor nutrition and malnutrition may affect the athletic performance 

of the adolescent athlete resulting in low energy and fatigue for workouts, 

increased risk of illness, and a negative effect on bone growth. Most research 

suggests adolescents struggle with being overweight or obese, however for active 

adolescents more emphasis should be put on consuming enough calories 

(Nisevich, 2008). 

Nutrition plays a part in being a competitive athlete and may require a 

certain weight range in order to compete or fit a certain look for the sport. Sports 

such as gymnastics, running, boxing, wrestling, and figure skating are some that 

fit into this category. Some of the consequences of reduced caloric intake among 

adolescent athletes include stunted growth and loss of lean body mass (Beals, 

2004). A study done on 6048 athletes, ages 10-17 years old, showed ~19% of 

boys and 15% of girls had a lower body fat percentage even below the 

recommended levels (Kalnina, Sauka, Timpka, Dahlstrom, Nylander, Selga, 

Ligere, Karlina, Preiedite, & Larins, 2015). In summary, it turned out that about 

one in every fifth had a low body fat percentage, which may cause negative health 

consequences if they become severe enough which can affect growth (Kalnina et 

al., 2015). A study done on 68 elite athletes, ages 12-18 years old, divided the 

athletes into two groups: gymnasts and non-gymnasts (swimmers, tennis players, 

and table tennis players). The results showed the gymnasts, both boys and girls, 

had lower iron status than the nongymnasts (Constantini, Eliakim, Zigel, Yaaron, 
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& Falk, 2000). This indicated that certain sports require even more nutritional 

attention compared to others.  

For adolescent boys, weight category sports such as wrestling may require 

rapid weight loss in order to compete in a certain weight class. This may cause 

increased risk of reduced physical performance, strength, and increase the risk of 

eating disorders, and health problems. Among girls, the female athlete triad may 

occur and includes three components that are related to each other, energy 

balance, menstrual function, and the bone health (Nattiv, Loucks, Manore, 

Sanborn, Sundgot-Borgen, & Warren, 2007). To determine the energy 

availability, the caloric intake must subtract the energy expenditure lost from 

physical activity. When not eating adequate amount of calories, eating disorders 

may occur, along with amenorrhea, and increased risk of osteoporosis. Research 

has shown if adequate calories are met with the calories used during exercise, it 

will not increase the risk of menstrual disturbances or decrease bone mass. Sports 

that require a more slender body type and lower body fat percentage among girls 

need more attention because restrictive eating patterns are more likely to be seen 

frequently with this population. Therefore, to decrease the risk of the female 

athlete triad, education among coaches, athletes, and family members should 

occur to encourage prevention and intervention of the female athlete triad. A team 

approach including a registered dietitian should be included (Nattiv et al., 2007).  

  



 14 

 Considering the importance of nutrition during this time, studies on 

adolescents have shows the recommendations for fruit, vegetables, and milk are 

not being met (Kimmons, Gillespie, Seymour, Serdula, & Blanck, 2009). Some of 

the contributors to this are skipped breakfast, high consumption of sugar-

sweetened beverages, and a low meal frequency (Moreno, Rodriguez, Fleta, 

Bueno-Lozano, & Bueno, 2010). Certain micronutrient intakes that tend to be 

lower among adolescents include iron, zinc, vitamin B6, and calcium (Nisevich, 

2008). Vitamin D is a common deficiency during adolescent years (Steinbeck, 

2009). A study done on 90 females ages 16 through 22 years old, showed about 

60% were Vitamin D deficient, which was associated with decreased height and 

an increased body fat percentage (Kremer, Campbell, Reinhardt, & Gilsanz, 

2009). A low intake of calcium and an increased risk of iron deficiency are seen 

among active adolescents (Cotugna et al., 2005). A study was done looking at the 

intake of calcium and Vitamin D with one of the age groups being 14 through 18 

year old females. They used data from NHANES 2003-2006 and the Dietary 

Reference Intake (DRI). The adequate intake (AI) for ages 14 through 18 years 

old is 1,300 mg per day for both genders (Drake, 2012). This female age group 

was the furthest away from meeting the AI (Bailey, Dodd, Goldman, Gahche, 

Dwyer, Moshfegh, Sempos, Picciano, 2010).  Analysis from the NHANES data 

2003-2006 in addition, stated not even half of boys and 10% of girls were meeting 

their calcium intake of 1,300 mg/day or higher (Drake, 2012). Iron is necessary 
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for several functions in the body including during increase in body mass, blood 

volume, and hemoglobin, while it is lost through sweat (Position of the American 

Dietetic Association, Dietitians of Canada, and the American College of Sports 

Medicine, 2000). In another study, nutritional status was evaluated in 33 junior 

elite Canadian female soccer athletes. The results showed majority of the players 

failed to meet their recommended energy, carbohydrate, and micronutrient intake. 

Most of the athletes were deficient in serum iron and hydroxyvitamin D status. In 

addition, none of the subjects were meeting their DRI for vitamin E, A, and 

phosphorus (Gibson, J, Stuart-Hill, Martin, & Gaul 2011). The study concluded 

that adolescent athletes need a better understanding of their nutritional 

requirements to prevent nutrient deficiencies. The result of a better understanding 

and knowledge could maximize their performance and improve their health 

(Gibson et al., 2011). 

 A study with 60 adolescent sprint athletes, included their micronutrient 

and supplement usage for three years, measured in 6-month intervals (Aerenhouts, 

Deriemaeker, Hebbelinck, & Clarys, 2012). The results showed a low intake of 

iron among girls, while with both genders a low intake of vitamin E, B2, and a 

high sodium intake. The consumption of vegetables was far below the 

recommended 300 g/day. The consumption of fruits showed a trend towards a 

higher intake, but was not significant throughout the three years. In addition, the 

vitamin and mineral consumption despite the supplement consumption was not 
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consistent over the three-year period, and did not always meet the guidelines. The 

consumption of fruits and vegetables are not merely important to meet the 

demands of exercise when providing antioxidants and staying healthy, but to also 

prevent other health complications in the future such as cancer and cardiovascular 

disease (Craig & Mangels, 2009).  

Nutrition for Athletes 

The nutrients providing energy for the athletes are carbohydrates, proteins, 

and fats (Cotugna et al., 2005). These are called macronutrients and are needed to 

help with athletic performance, recovery time, reducing the risk of injury, and 

boosting the immune system. The amount of calories needed depends on the 

athlete’s age, gender, developmental stage, amount of lean mass, and activity 

level (Position of the American Dietetic Association et al., 2000). Carbohydrate is 

a primary macronutrient used for energy during high intensity exercise, for 

endurance athletes, and is also needed to maintain and restore glycogen stores 

(Nisevich, 2008). Glycogen can be used during exercise when the athlete needs 

additional energy. The recommendation of a high carbohydrate snack is within 30 

minutes after exercise to help restore glycogen and aid with recovery (Purcell et 

al., 2013). About 55% of calories should come from carbohydrates (Nisevich, 

2008). 

Up to 10 - 35% of the daily calories should come from protein, which is 

involved in many different functions such as maintaining, synthesizing, and 
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repairing muscle (Purcell, 2013; Otten, Hellwig, & Meyers, 2006). Additional 

role of protein include growth, maintenance of cells, and aiding the formation of 

antibodies to help fight infection (Schilling, 2008). When physically active, it 

becomes important to have adequate amounts of protein and the need generally 

tends to be a bit higher. The protein requirements can be met by food 

consumption from sources such as eggs, dairy, poultry, beef, seafood, beans 

legumes, and beef (Schilling, 2008). The breakdown products of protein 

metabolism may cause extra production of harmful urea, and having excess 

protein in the diet may be a cause (MedlinePlus, 2015). The body tries to excrete 

and eliminate urea via urine; however, this process requires proper hydration 

(Victoria State Government, 2014). It is recommended to consume good sources 

of carbohydrates and protein throughout the day particularly after training because 

glycogen stores are restored more quickly and depleted muscles can repair 

quicker (Desbrow et al., 2014).   

Fat has many different important functions in the body, some of them 

include providing energy, transporting the fat-soluble vitamins A, D, E, K, 

essential fatty acids, producing hormones needed for a regular menstrual cycle, 

and insulation and protection of internal organs (Schilling, 2008). About 20 - 30% 

of total calories should come from fat (Nisevich, 2008). Certain fats, such as 

Omega-3 fatty acids, may help in providing faster recovery because they have 
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anti-inflammatory characteristics (Mickleborough, 2013). Sources include fish, 

walnuts, flaxseeds, and leafy greens (Harvard School of Public Health, n.d.).   

The micronutrients aid in releasing energy from the macronutrients, act as 

antioxidants, involved in bone health, hemoglobin synthesis, immune system, and 

play a part in many other functions in the body. Fruits and vegetables, particularly 

those with colors such as red, orange, yellow, dark green and blue are beneficial 

sources of vitamins and antioxidants (Montana State University, 1998). Good 

sources of minerals include protein foods, such as meat and dairy products 

(Purcell et al., 2013). The specific vitamins and minerals central for the athlete 

include Vitamin A, D, E, C, selenium, thiamin, iron, B vitamins, and calcium 

(Position of the American Dietetic Association et al., 2000). Exercise has many 

benefits, however during exercise skeletal muscles produce free radicals, which 

may cause oxidative damage in cells (Powers & Jackson, 2008). Antioxidants are 

required to get rid of the free radicals and prevent cellular oxidative damage. The 

vitamins and minerals that help with protecting the cell membranes from 

oxidative damage are vitamins E, C, A, and selenium. Antioxidants are a good 

substance to prevent cellular damage and can be found in foods such as fruits and 

vegetables (MedlinePlus, 2016).  

Vitamins are categorized into fat-soluble and water-soluble (MedlinePlus, 

2015). The fat-soluble vitamins of more importance for the athletes are A, D, and 

E (Position of the American Dietetic Association et al., 2000). Vitamin D is 
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involved in skeletal benefits and is a potent secosteroid hormone (Shuler, 

Wingate, Moore, & Giangarra, 2012). Vitamin D is needed to aid the absorption 

of calcium (Purcell et al., 2013). Vitamin E is also an antioxidant and helps 

protect the cells against oxidative damage (Position of the American Dietetic 

Association et al., 2000). Since aerobic exercise increases antioxidant enzyme 

production, more vitamin E may be needed for athletes. Vitamin D deficiency 

may increase the risk for injury and increased recovery time (Shuler, Wingate, 

Moore, & Giangarra, 2012). Good sources of vitamin E include vegetable oil, 

eggs, almonds, sunlight, and dairy products (Ogan & Pritchett, 2013). The water-

soluble vitamins include the B vitamins and Vitamin C (National Cancer Institute, 

n.d.). Certain B vitamins help in facilitating energy metabolism by releasing 

energy from nutrients; these include thiamin, riboflavin, niacin, pyridoxine, 

panthothenic acid, and biotin (Barrack & Van Loan, 2011). The B vitamins that 

help in muscle repair are folate and vitamin B12 (Barrack & Van Loan, 2011). 

Research shows certain vitamin B requirements are higher for athletes (Barrack & 

Van Loan, 2011). Vitamin C is involved in protein metabolism, act as an 

antioxidant, and regenerates other antioxidants in the body such as Vitamin E. 

Sources include fruits and vegetables such as citrus fruits, berries, tomatoes, and 

potatoes (MedlinePlus, 2015). 

 Minerals are also involved in the diet of an athlete and play an important 

role. Calcium is needed for many functions including muscle contraction, 
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maximize bone mineral density, and to inhibit bone loss (Barrack & Van Loan, 

2011). One way to decrease the risk of stress fractures is to make sure there the 

calcium intake is adequate (DiFiori, Benjamin, Brenner, Gregory, Jayanthi, 

Landry, & Luke, 2014). Sources of calcium include dairy products, dark leafy 

greens, broccoli, fortified cereal and juices, and fish with soft bones (National 

Institutes of Health, 2013). Iron is needed for its oxygen-carrying capacity, 

hemoglobin production, and for enzymes that are involved in the immune 

function (Montana State University, 1998). While iron deficiency is one of the 

most common deficiencies in the world, not enough iron may lead to reduced 

performance and impaired muscle function for optimal aerobic endurance 

performance among active adolescents (Nisevich, 2008). Good sources of iron 

include red meat, whole grains, beans, legumes, and fortified cereals 

(MedlinePlus, 2015). Zinc is needed for growth, the immune function, enzymes, 

muscle repair and synthesis, and energy production (Nisevich, 2008). Zinc is also 

better absorbed when there is an adequate amount of protein in the diet (Nisevich, 

2008). Not having enough zinc may decrease strength and endurance (Rodriguez, 

DiMarco, & Langley, 2009). Magnesium is needed for energy metabolism, 

immune system, and is involved in muscle and nerve function (MedlinePlus, 

2015). Sources include leafy greens, nuts, and whole grains. An inadequate 

amount increases oxygen requirement during exercise and may in result reduce 

physical performance (Barrack & Van Loan, 2011). Having too much zinc on the 
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other hand, which may be more likely from supplements, may interfere with 

copper and iron status (Montana State University, 1998). Since zinc is a mineral, 

any mineral in excess may lead to mineral imbalances. In addition minerals in 

high doses can become toxic. Good sources of zinc include protein foods such as 

seafood and whole grains.  

Hydration is a key component of active adolescents and must to be 

considered to prevent the risk of dehydration (Nisevich, 2008). Fluid helps in 

staying hydrated and is needed before, during, and after exercise. The amount 

depends is contingent upon several factors including the environment, amount of 

sweat produced, and the amount of exercise (Bergeron, Devore, & Rice, 2011).  

Weight can also be used to determine how much fluid is lost in order to replenish 

adequate amounts after exercise. The 2011 American Academy of Pediatrics 

(AAP), recommends about 1 -1.5 liters of water for every hour of exercise for the 

adolescent. This is applied if the adolescent is well hydrated before. Proper and 

adequate nutrition, along with hydration helps with recovery and performing well 

physically (Mujika, 2010).  

Lack of Nutrition Knowledge and Education in High Schools 

 Most of the literature and research has been conducted on collegiate and 

adult athletes during one point in time (Barrack & Van Loan, 2011). More 

research is recommended during a longer period of time, but with adolescent 

athletes. According to the California Nutrition and Physical Activity Guidelines 
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for Adolescents, the factors for poor eating habits is the lack of knowledge of 

appropriate nutrition and the effects that come with poor intake, the increased 

incidence of disordered eating with trying to gain muscle mass and meeting 

weight cut-offs for sports (California Department of Public Health, 2013). In 

addition more education is needed for the athletes, coaches, and people 

surrounding the athletes. The people surrounding the high school athletes are the 

main sources the athletes seek nutritional information, and the proper information 

needs to be provided (Barrack & Van Loan, 2011). 

 A study conducted with 108 competitive judo adolescent athletes, showed 

two thirds of athletes were influenced by their coaches to cut weight before 

competition. This shows the need for coaches to have appropriate nutrition 

knowledge to guide their athletes in order to decrease the risk of reduced 

performance, growth, and development complications (Berkovich, Eliakim, 

Nemet, Stark, & Sinai, 2015). Often times student athletes, coaches and trainers 

may be misinformed about sports nutrition (Cotugna et al., 2005). Having 

credible and reliable sports nutrition information available for the high school 

athletes and coaches may be one step closer for improved nutrition. 

 In order to develop sustainable healthy eating habits, participation in 

nutrition education programs should begin early (Blow-Hoffman & DuPaul, 

2003). The school environment is an effective environment to encourage health 

promotion and good eating habits for life-long healthy lifestyle (Blom-Hoffman & 
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DuPaul, 2003). School based nutrition programs have shown to increase the 

nutrition knowledge among adolescents and high school students (Wang, Stewart, 

Chang, Ji, & Shi, 2014). What seemed to increase knowledge the most was the 

actual curriculum and peer support activities, more so than handouts and posters. 

The activities involved problem solving, discussion, and sharing ideas. In 

addition, how the participants felt about the activity determined more if they 

increased their nutrition knowledge compared if they were participating or not. 

Educating adolescents instead of telling them what to do have been demonstrated 

to be more effective (Greener, Wagner, & Petersen, 2010).  

 In order to change a behavior such as improving healthier eating habits, 

research has shown increased nutrition knowledge is needed. One of the first 

steps is through education; gain information, facts, and skills such as what kind of 

foods and when to eat (Spendlove, Heaney, Gifford, Prvan, Denyer, & O’Connor, 

2012). Nutrition knowledge and education has been shown to have an influence 

on the food choices, eating behaviors, food habits, and attitude towards food 

(Crites & Aikman, 2005; Sachithananthan, Buzgeia, Awad, Omran, & Faraj, 

2012).  Among adolescents, nutrition education is important to prevent unhealthy 

food habits for better nutritional status (Sachithananthan et al., 2012). Nutrition 

education has been shown to increase nutrition knowledge and it has also been 

shown through a study, students who increased nutrition knowledge from a 

nutrition course had an overall lower intake of fat after the course. This may 
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decrease the risk of chronic disease later in life, improving health (Emrich & 

Mazier, 2009).  

 As described, the literature reviewed in this chapter affirmed that nutrition 

is important for adolescent athletes, adequate amounts of macronutrients and 

micronutrients is needed to meet their demands of being active, growth, and 

development. The project proposes adding to current body of knowledge related 

to sports nutrition and developing, implementing, and evaluating a nutrition 

curriculum for high school athletes. Implementation of a high school sports 

nutrition curriculum may be a way of increasing nutrition knowledge.  
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CHAPTER III 

METHODOLOGY 

 The purpose of this project was to develop a sports nutrition curriculum to 

increase nutrition knowledge among high school athletes. Having appropriate and 

reliable sports nutrition knowledge is important for active adolescents because 

their nutritional needs differ and they are growing in addition to being more 

physically active (Purcell et al., 2013). The program was developed to help meet 

the nutritional needs of the high school athletes. A mixed method design was 

used, meaning both quantitative and qualitative data were measured. This chapter 

will outline the process and articulate the methods used for the curriculum 

development, implementation, and evaluation. The program design, setting, data 

sources and sample will be explained as well.  

Program Design 

 To address the research questions, the projected sued mixed methods 

design, which consists of both quantitative and qualitative data (Wisdom & 

Creswell, 2013). The quantitative data can help you with getting scores and 

number data, and the quantitative data used in this project was the percent 

increase in nutrition knowledge after the implementation of the sports nutrition 

curriculum among high school athletes. The quantitative data helped with 

comparison of nutrition knowledge between pretest at week 0 and posttest at week 

6. The qualitative data can help with getting in-depth information such as 
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descriptions, opinions, and the qualitative data used in this project was the posttest 

questionnaire open ended questions and the expert evaluations. The qualitative 

data provided in depth information about comments, observations, and 

suggestions regarding the curriculum. These methods helped to obtain 

information about the knowledge level increase of the students’ participation (in 

the class) and offering suggestions, and areas of improvement for the developed 

curriculum from the experts.  

Sports Nutrition Curriculum Development and Implementation 

The curriculum consisted of six lectures where lesson plans, PowerPoint 

slides, and quizzes were developed. Meetings were arranged with the coaches to 

determine the optimal number of students for participation, the time, and dates. 

The lectures and presentations were held between February and March 2016. The 

program duration was three weeks with two lectures per week. The lectures were 

taught in a classroom setting with the PowerPoint slides. The participants took 

their own notes during lectures.  

The first lecture was an introduction to sports nutrition, where the impact 

of food on the body was discussed to stimulate the student’s thoughts about the 

food choices they made. The second lecture covered the macronutrients 

(carbohydrates, proteins, and fats). The function of each was explained, different 

food sources, and when to consume them. The third lecture covered vitamins, 

where the more important vitamins for the active adolescents were emphasized. 
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The fourth lecture focused on minerals and the importance of hydration. The fifth 

lecture combined several different components from previous lectures of eating 

and focused on how to make a meal, different pre and post workout snacks, and 

tips for eating out. The sixth lecture covered the basics of reading a nutrition 

label, regulation of supplements, food myths and diets. The lesson plans, 1-6, are 

attached in appendix A. The six PowerPoint lectures were developed from the 

lesson plans and are attached in appendix B. 

By the end of lecture on the last PowerPoint slide, four to five quiz 

questions were given for the student to enhance learning. The quizzes were 

graded and given back to the students but were not measured and included in the 

results section as a measurement.  

Instruments and Procedures 

 The instruments included were the sports nutrition curriculum (lesson 

plans and PowerPoint lectures), pre and posttest questionnaire, and expert 

feedback through two different evaluation forms. The first evaluation forms was 

for the whole curriculum including the lesson plans and PowerPoint lectures. The 

second evaluation form was for the coach who was present during the lectures and 

evaluated the presentation of the lectures.  

Evaluation by Participants 

 In order to evaluate the increase in nutrition knowledge a pre- and posttest 

questionnaire was administered, which consisted of eight questions additional 
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information gathered were gender, age, participation in sports, the kind of sport, 

and ethnicity. The multiple-choice questions measured knowledge in topics 

covering macronutrients, micronutrients, nutrient timing and the 

recommendations for fruit and vegetable servings per day. A total of five choices 

were given in which the students had to circle the correct answer. A scale was 

used ranging from 1 though 5 and an option of “not sure” was included if the 

student did not know the answer. The questions asked included 1) How many 

servings of fruits and vegetables are recommended per day? 2) The 

macronutrients include? 3) What is true about the fat-soluble vitamins? 4) What is 

true about the water-soluble vitamins? 5) Which may lead to weight gain? 6) 

When is the best time to eat after exercise? 7) Which food group helps in 

restoring glycogen levels? 8) Which food group is primarily used for higher 

intensity exercise? Refer to Appendix C for sample pre test questionnaire.   

 The same eight multiple-choice questions were used on the pretest and 

posttest; however, the posttest had four additional open-ended questions. The 

open-ended questions were 1) What are some changes you have made to your 

food intake since the start of the program? 2) What are some changes you have 

made to your physical activity since the start of the program? 3) What are some 

changes and recommendation you have for improving this program? 4) What 

topics would you like to learn more about? An additional comments section was 

included as well. See Appendix D for a sample posttest questionnaire.  
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 The four experts completed two different evaluation forms. Three of the 

experts completed an evaluation form after reviewing the lesson plans and 

PowerPoint lectures prior to the start of the program. The fourth expert, the coach, 

attended the lectures and completed the second evaluation form after the 

implementation of the lectures based on the lecture content and how the lectures 

were presented. Both will be discussed in more detail below. 

Evaluation by Expert Panelists  

 Four expert panelists were selected based on their knowledge, teaching, 

and nutrition expertise. One expert was a professor at California State University, 

Northridge (CSUN), held a Doctor of Education degree and had extensive sports 

nutrition knowledge in metabolism. The second expert held a Master’s degree in 

nutrition from CSUN, a registered dietitian who worked with athletes and had a 

specialty in sports nutrition. The third expert was the director of athletics at the 

high school there the curriculum was implemented. The fourth expert was the 

coach and physical education teacher for the high school athletes. All four 

received the curriculum through email and provided written evaluations. 

 Two different evaluation forms were used but with the same rating score 1 

though 5 (1: strongly disagree, 2: disagree, 3: neither agree or disagree, 4: agree, 

and 5: strongly agree). Three of the experts evaluated the whole curriculum 

including the lesson plans and PowerPoint slides. The areas of evaluation were 

the following, the lesson plan and PowerPoint slides were organized and easy to 
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follow, the lesson plan and PowerPoint slides were appropriate for high school 

students, the PowerPoint slides had enough and appropriate visuals, the lecture 

objectives were clear and realistic, the lesson plan was detailed enough to be 

utilized by another teaching professional, the lesson plan and PowerPoint slides 

were free of grammatical errors, and the lesson plan and PowerPoint slides were 

an effective tool to increase nutrition knowledge among high school students. One 

additional open-ended question was included and asked what suggestions or 

feedback could improve the curriculum and/or the presentations, and additional 

comments. See Appendix E for the evaluations tool for three of the experts.  

 The second evaluation form was used for the coach who attended the 

lectures. The areas of evaluation were the following, the presenter maintained eye 

contact with the students while presenting, communicated effectively (clarity and 

loudness), geared teaching to education level, quiz questions were appropriate 

based on lecture objectives, showed concern in answering the student’s nutritional 

questions, showed passion and interest in the topic, started and ended the lectures 

in a timely manner. The open-ended question asked what suggestions or feedback 

could improve the presentation and/or the lectures, and additional comments. 

Refer to Appendix F for a sample evaluation form for the coach. 

Data Collection and Analysis 

 The high school coach assisted in recruiting the 37 participants to 

participate in all the lectures. Of the 37, 30 of them completed both the pre and 
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posttest. The participants were between the ages 14 through 16 years of age.  

They were residing in Los Angeles, San Fernando Valley area and from one high 

school. Students of both genders participated. 

 All pretests were performed at week 0 and the posttest at week 6. The 

expert evaluation feedback forms were given at week 0. Data was entered on 

excel and analyzed using a paired samples t-test in SPSS 22. This included the 

curriculum review tool and feedback from the experts. Data analysis included the 

pre and posttest questionnaire measuring the nutrition knowledge. The experts 

were sent the evaluation forms via email, and were sent back when completed.  

Summary 

 The curriculum consisted of six lesson plans along with the PowerPoint 

lectures. The nutrition knowledge was measured by the pre and posttest 

questionnaire. The posttest questionnaire had four additional open-ended 

questions, which provided in-depth information. An evaluation tool with an 

evaluation form was provided to the experts. It used a rating score of 1 through 5 

(1: strongly disagree, 2: disagree, 3: neither agree or disagree, 4: agree, and 5: 

strongly agree).  
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CHAPTER IV 

RESULTS 

 The purpose of this project was to develop a sports nutrition curriculum 

comprised of six lesson plans and PowerPoint lectures to increase nutrition 

knowledge among high school athletes. The participants completed the pre and 

posttest questionnaires, and the experts completed two different evaluation forms. 

The sports nutrition curriculum were improved and adjusted to the final 

curriculum.  

Results from the Evaluation by Members of the Target Population 

Research Question 1 

 Are there significant changes in nutrition knowledge between pre and 

posttest among high school students following the implementation of sports 

nutrition curriculum?  

 A pre and posttest was administered to determine changes in knowledge. 

Refer to Appendix C and D for a sample questionnaire and detailed list of 

questions. Each individual question on the survey was entered into an excel 

spread sheet (see Appendix G). If the student answered the questions correctly, it 

was entered as 0, but if it was incorrect, it was entered as 1. The sampled paired t 

tests indicate that overall there are significant increase in nutrition knowledge 

between pre and posttest among high school students in five out of eight 

questions, following implementation of sports nutrition curriculum (see table 4.1).  
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Table 4.1 

Paired samples t-tests for nutrition knowledge increase for individual question 
 

    Pretest Posttest   
 Question N M SD M SD t value p 

value 
1 30 .73 .45 .50 .51 3.67 .006* 
2 30 .70 .47 .13 .35 5.46 .000* 
3 30 .83 .38 .23 .43 6.60 .000* 
4 30 .80 .41 .73 .45 0.63 0.55  
5 30 .10 .31 .20 .41 -1.36 0.18 
6 30 .83 .38 .10 .31 7.71 .000* 
7 30 .77 .43 .47 .51 2.76 0.01* 
8 30 .83 .38 .73 .45 1.36 0.18 

 

 A paired sample t-test was used to get detail information about the percent 

increase for each individual students and each individual question. They were 

analyzed individually, providing more information on which questions the 

nutrition knowledge increase was significant. The first question was 1) How many 

servings of fruits and vegetables are recommended per day? Based on the paired 

sample t-test results, they were statistically significant at 0.05 level concerning 

how many servings of fruits and vegetables were recommended per day. The data 

analyses indicated that nutrition knowledge was significantly higher at posttest 

than it was at pretest. The second question was 2) The macronutrients include? 

The results showed there was a significant increase in knowledge regarding the 

macronutrients. The third question was 3) What is true about the fat-soluble 

vitamins? The results showed there was a significant increase in knowledge 

knowing properties of the fat-soluble vitamins. Question four asked 4) What is 
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true about the water-soluble vitamins? The results did not indicate statistically 

significant increase in nutrition knowledge. Question five asked the students 5) 

Which may lead to weight gain? Similar to question 4, no significant differences 

were found on this question. The sixth question was 6) When is the best time to 

eat after exercise? Results indicated there was a statistically significant increase in 

nutrition knowledge with when the best time of food consumption after exercise. 

The seventh question was 7) Which food group helps in restoring glycogen 

levels? Results indicated there was a significant increase in nutrition knowledge. 

Question eight was 8) Which food group is primarily used for higher intensity 

exercise? It did not show a significant increase in knowledge.  

 Total of 30 students completed the pre and posttest questionnaire. The 

overall percent increase in nutrition knowledge was 32%, with an ±18 SD. As for 

the descriptive results, the mean was a score of 5 out of 8 for the posttest 

questionnaire. The mean for the pretest questionnaire was 2 out of 8. The highest 

percent increase was seen with 75%, none of the students did worse, and two 

students had no change in their nutrition knowledge.  

Table 4.2 

Overall nutrition knowledge changes from pretest to posttest 

 Pretest  Posttest    
N M SD M SD t value p value 
30 .31 .19 .62 .20 9.93 .000* 
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 In analyzing the qualitative open ended question on the posttest 

questionnaire, the participants also confirmed some changes they had made after 

the lectures and were asked to report the changes in open ended questions with the 

posttest questionnaire. Out of 30 respondents, 30 (100%) mentioned they had 

made some changes with their food intake. Some of the comments included, “I’m 

more aware of the food choices I make now and I want to become healthier.” 

Another participant stated “I eat more fruits and vegetables and know how to read 

nutrition labels now.” Other participants stated, “I eat less junk food and make 

healthier choices while eating out”, “I am more careful with what I eat before and 

after exercise”, “I choose more whole grains than before”, “Drink less soda and 

eat less sweets”, and “ I’ve started to drink more water.” Overall, these comments 

suggested an interest and awareness in nutrition knowledge and choices.  

 When it came to exercise, certain participants stated they had “increased 

physical activity”, “started working out at least 30 minutes to one hour a day”, 

and one of them stated, “I decided to go back to joining more sports.” Summaries 

of recommendations made by the participants for improving the program were 

increased for lecture and the usage of food visuals in class. Certain topics the 

participants wanted to learn more about included the type of exercises to perform, 

different diets including plant based, food myths and supplements, creating a 

healthy lifestyle, prevention of athletic injuries, and weight management for over 

and under weight. Additional comments that kept reoccurring was the lectures 
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were “I learned so much more than I thought I knew”, “I loved learning about 

sports nutrition, it was really helpful and useful”, and one participant stated “It 

sparked an interest for possible major in college.” 

Results from the Evaluation by the Experts 

Research Question 2 

 What comments, observations, and suggestions do experts have to 

improve the sports nutrition curriculum? 

 The experts were asked to evaluate the curriculum using the evaluation 

form in appendix E. A scale 1 though 5 was used. One the scale one would be 

strongly disagree, two would be disagree, three would be neither agree or 

disagree, four would be agree, and would be strongly agree. For the expert 

evaluation all answers were scored a 5, meaning strongly agree. The experts 

agreed and confirmed that the lesson plan and PowerPoint were organized and 

easy to follow, the curriculum was appropriate for high school students, the 

PowerPoint’s had enough and appropriate visuals, the lecture objectives were 

clear and realistic, the lesson plan was detailed enough to be used by another 

teaching professional, the lesson plan and PowerPoint’s were free of grammatical 

errors, and the curriculum was an effective tool to increase nutrition knowledge 

among high school students.  There was no suggestions or feedback for 

improvement, and the comments were all positive. Some of the comments 

included “it can improve eating patterns of high school students”, “it will increase 
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nutrition knowledge and stimulate interest in the nutrition field among the 

students.” In addition “the curriculum was adequate for the high school student.” 

 The evaluation form completed from the coach (see appendix F) scored a 

5 on all of the questions as well. It was confirmed that the presenter maintained 

eye contact with the students while presenting, communicated effectively (clarity 

and loudness), geared teaching to educational level, quiz questions were 

appropriate based on the lecture objectives, showed concern in answering the 

students nutritional questions, showed passion and interest in the topic, and 

started and ended the lectures in a timely manner. Additional comments included 

“it was straight forward, delivered with clarity, and easy for the students to 

understand. All questions were answered, and the presenter and presentation were 

great. She made sure the students understood the materials presented and stayed 

after class to answer any questions.” 

Summary 

 The program was conducted to increase nutrition knowledge among high 

school athletes. The results for research question one indicated all high school 

athletes had increased their knowledge. When a second analysis was conducted to 

see if there was a significant difference in the increase in knowledge for each 

individual question on the questionnaires, the results showed in regards to the first 

question regarding servings of fruits and vegetables are recommended per day it 

was shown to be statistically significant. The other questions that showed to be 
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statistically significant when it came to nutrition knowledge were question two, 

the macronutrients include question thee, what is true about the fat-soluble 

vitamins, question six, when is the best time to eat after exercise, and question 

seven, which food group helps in restoring glycogen levels. There was not a 

significant change in increased nutrition knowledge for question four, what is true 

about the water-soluble vitamins, question five, which may lead to weight gain, 

and question eight, which food group is primarily used for higher intensity 

exercise.  

 In regards to program changes and feedback, all experts agreed that the 

lesson plans and PowerPoint lectures were organized and easy to follow, the 

curriculum was appropriate for high school students, the PowerPoint’s had 

enough and appropriate visuals, the lecture objectives were clear and realistic, the 

lesson plan was detailed enough to be used by another teaching professional, the 

lesson plan and PowerPoint’s were free of grammatical errors, and the curriculum 

was an effective tool to increase nutrition knowledge among high school students. 

In addition the evaluation completed by the coach strongly agreed that the 

presenter maintained eye contact with the students while presenting, 

communicated effectively (clarity and loudness), geared teaching to educational 

level, quiz questions were appropriate based on the lecture objectives, showed 

concern in answering the students nutritional questions, showed passion and 

interest in the topic, and started and ended the lectures in a timely manner. 
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 The experts provided with all positive feedback with the lesson plans, 

PowerPoint lectures, the presentations, and the implementation of the curriculum. 

A discussion of these results and their implications for policy and practice are 

presented in Chapter 5. 
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CHAPTER V 

DISCUSSION 

 This chapter will discuss and interpret the results while looking at the 

research questions and theoretical framework. Nutritional needs are different for 

active adolescents and need to be addressed to improve physical performance and 

overall health while decreasing the risk of fatigue and injuries (Purcell et al., 

2013; Hoch et al., 2008). Research suggests there is a lack of knowledge among 

the active adolescents as well as the people surrounding the athletes such as 

coaches and families (Barrack & Van Loan, 2011).  Sports nutrition curriculum 

implementation was shown to increase nutrition knowledge, which may be a 

method of increasing awareness about the specific nutritional needs. There is 

limited research on finding high school sports nutrition programs in the literature. 

In addition, there is no implementation of this kind of curriculum within the high 

school system according to the LAUSD (Xitcho, 2016).  

Summary of the study 

 The curriculum was developed to increase nutrition knowledge among 

high school athletes. It consisted of six lesson plans and PowerPoint lectures, a 

pre and posttest questionnaire, and two evaluation forms for the experts. The 

lectures covered topics such as macronutrients, micronutrients, hydration, and 

nutrient timing. The curriculum was implemented to educate and increase 

nutrition knowledge among the high school athletes as a main goal to meet their 
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needs for athletic performance, growth, development and overall good health. The 

nutrition knowledge increased by an average of 32 %. Teaching adolescent may 

be a way to prevent the risks with that come with poor nutrition such as 

deficiencies, fatigue, increased risk of injuries, and longer recovery time. This 

will also help the adolescent later in life because good eating habits are developed 

though increased knowledge about foods.  

Discussion 

 Concepts from the Human Ecological Model (Bronfenbrenner, 1994) were 

used as a framework for this sports nutrition curriculum and intervention. The 

model was a way to represent the various components of the project organized 

around the ideas presented in the conceptual framework outlined in Chapter 1.  

 The framework was utilized by the researcher to evaluate the effectiveness 

of a school-based sports nutrition curriculum workshops and lectures in increasing 

nutrition knowledge. The framework had the high school athlete as the individual 

in a high school setting, being influenced by the presenter teaching the sports 

nutrition lectures. This is turn would have an affect such as increased nutrition 

knowledge. The relationship between the presenter and coach who attended the 

lectures affected the high school athlete in a manner where the coach could 

provide learned proper nutrition information and guide his athletes better if 

needed. The support and approval from the athletic director of the implementation 

of the curriculum at the high school helped in increasing the nutrition knowledge. 
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A school policy would be possible to implement this sports nutrition curriculum 

in high schools to increase nutrition knowledge. Not only would this education 

benefit the high school athletes, but also the coaches, trainers, and the people 

surrounding the athletes.  

Changes in Knowledge  

 Both quantitative and qualitative data reported by students indicate that the 

high school students increased their knowledge of proper nutrition habits for 

athletes, the number of servings for fruits and vegetables, macronutrients, fat-

soluble vitamins, nutrient timing, and which food group helps in restoring 

glycogen levels to lead to a healthier lifestyle and possible better physical 

performance outcomes. These results are consistent with the goals of the program 

to increase participants’ nutrition knowledge from pre to posttest. The quantitative 

data suggested a significant increase in the high school student knowledge from 

pre to posttest. It is apparent from the qualitative data, including the responses of 

children to the open-ended questions, that they had increased the consumption of 

healthier foods such as fruits, vegetables, whole grains, and decreased the intake 

of sweets and soda. They learned to read nutrition labels and making healthier 

food choices while eating out. In addition, some of the participants had increased 

their physical activity levels and some decided to join more athletic teams.  

 The findings were similar to the findings in a study completed by Wang et 

al. (2014), which showed school-based nutrition program increased the nutrition 
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knowledge among adolescents and high school students. According to Blom-

Hoffman et al. (2003), the school environment is an effective environment to 

encourage health promotion and good eating habits for life-long healthy lifestyle. 

Nutrition knowledge necessary in ordered to improve eating habits. One of the 

first steps is through education; gain information, facts, and skills such as the 

healthier selection of foods and when to eat them (Spendlove et al., 2012). 

Nutrition knowledge and education has been shown to have an influence on the 

food choices, eating behaviors, food habits, and attitude towards food (Crites & 

Aikman, 2005; Sachithananthan et al., 2012).   

 The findings showed that increased in nutrition knowledge were 

significant higher at posttest. In addition the individual analysis by each question 

number showed that certain areas of nutrition had more of an increase in 

knowledge. There could be two explanations for this result.  One explanation is 

that the students may have known the answer from before and there was not much 

increase. Second, it could be that the concept may be too difficult and additional 

hours are needed to explain the properties of the water-soluble vitamins, 

glycogen, and which macronutrient is used during what kind of exercise. 

Therefore this leads to the conclusion that we may need to change the curriculum 

to include more slides and time spent explaining these concepts. 

 Overall the conclusion is that there is a need for such a curriculum to 

increase nutrition knowledge during a critical time period where growth is still 
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taking place while being an adolescent athlete.  

Changes and Feedback from Curriculum Review 

 The feedbacks from the experts were very positive. They all scored the 

highest a five, meaning strongly agree in the following areas; the lesson plans and 

PowerPoint lectures were organized and easy to follow, the curriculum was 

appropriate for high school students, the PowerPoint’s had enough and 

appropriate visuals, the lecture objectives were clear and realistic, the lesson plan 

was detailed enough to be used by another teaching professional, the lesson plan 

and PowerPoint’s were free of grammatical errors, and the curriculum was an 

effective tool to increase nutrition knowledge among high school students. The 

second evaluation form completed by the coach scored a five as well in the 

following areas; the presenter maintained eye contact with the students while 

presenting, communicated effectively (clarity and loudness), geared teaching to 

educational level, quiz questions were appropriate based on the lecture objectives, 

showed concern in answering the students nutritional questions, showed passion 

and interest in the topic, and started and ended the lectures in a timely manner. 

 All the comments were positive and they were all very supportive of the 

sports nutrition curriculum. They believed it was an appropriate tool appropriate 

for the participants to increase nutrition knowledge.  

Implications for Policy and Practice 

 The sports nutrition curriculum developed for the high school athletes 
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have the potential to increase nutrition knowledge and improve their eating habits 

to meet the demands of their sports, growth and development. Registered 

dietitians can collaborate and partner up with high schools to implement a sports 

nutrition curriculum to increase nutrition knowledge as well as encourage healthy 

eating patterns. A collaboration could be made where a registered dietitian could 

be hired on staff working with the coaches, trainers, and also help counsel the 

athletes helping them to learn more about nutrition. Other nutrition professionals 

dealing with adolescent athletes could use the curriculum. It may serve as an 

educational tool implemented at other high schools for the athletes, coaches, 

trainers, peers, and the people surrounding the athletes as well. The coaches and 

the professionals surrounding the athletes can help guide the adolescent for 

making better food choices though their increased knowledge and awareness. 

Policy enforcement could be made in the future for the implementation of a sports 

nutrition curriculum for high school athletes to educate. Such education could also 

influence and increase knowledge among coaches, trainers, and the people 

surrounding athletes to meet their unique nutrition needs to support growth, 

development, and the needs of their physical activity levels. A policy could be 

created with the implementation of sports nutrition lectures within a school 

system in Los Angeles, CA.  

Recommendations for Further Research 

 This project implemented a sports nutrition curriculum and studied the 



 46 

increase in knowledge among high school athletes. There are seven suggestions 

for future research. 

1. There was increase in knowledge at posttest. Studies should conduct 

follow-ups at six months longer periods of time.   

2. This study obtained some qualitative data.  For future research, it is 

suggested to conduct focus groups to get more insight on the effectiveness 

of the curriculum and how it can be improved. 

3. Obtain comments and feedback about the overall program but from 

children who are active in sports.  

4. The workshop was three weeks, with six lectures, and 45 minutes each. It 

is suggested to change the curriculum to a longer lecture time and 

workshop. 

5. Testing their actual athletic performance would show the benefits of 

increased nutrition knowledge among adolescents. 

6. This study grouped both genders and all sports together. Dividing each 

category and seeing the differences between each might be more effective 

for increasing knowledge. Education can then be targeted towards their 

specific sport and gender requirements. 

7. Testing to see more details about their actual changes in eating habits and 

behaviors would show the effectiveness of the increased nutrition 

knowledge. 
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Limitations 

 One of the limitations was the long-term nutrition and physical habits 

which were not assessed with the participants because of the duration of the study. 

Also, majority of the high school athletes were of one ethnicity in a specific 

location, San Fernando Valley area, Los Angeles. Another limitation was targeted 

towards the age group 14 through 16 and did not include all adolescent years. The 

nutrition knowledge of the different high school athletes may had been different, 

therefore some may have benefitted less or more depending on their current 

nutrition knowledge beginning of the lectures. Another limitation was the 

duration, because the curriculum was three weeks, and may have not had enough 

time or enough materials to support a higher increase in nutrition knowledge and 

to make an impact on their nutritional habits. In addition, having nutrition 

knowledge is quite insignificant compared to actual behavior and habits. In other 

words, increased nutrition knowledge through the implementation of the 

curriculum did not necessarily mean the high school athletes would apply the 

learned information for changed nutritional habits and behaviors for the long-

term.  

    Concluding Statement 

 The purpose of this project was to increase nutrition knowledge among the 

adolescent athletes. The need and importance of proper nutrition, especially 

during adolescence and specifically with adolescent athletes is crucial.  There is 
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not any current nutrition curriculum or sports nutrition curriculum being taught in 

higher schools. Therefore, the goal of this project was to increase nutrition 

knowledge, and receive feedback from experts in regards to the development and 

implementation of a sports nutrition curriculum in one high school in the San 

Fernando Valley. The goal of increasing knowledge, implementing, and obtaining 

feedback on the curriculum was overall met through this project.   

 Ultimately, to ensure proper nutrition and intake, there needs to be similar 

curriculums implemented in other high schools, following up to see if students are 

utilizing their knowledge, providing more support and resources for school, and 

long-term programs and studies.  This outcome of our program was similar to 

other studies confirming that a school based sports nutrition curriculum can be 

beneficial for the students and can increase their knowledge.  Having a 

partnership with school, children and community is critical given there is a need 

in adolescents. We need to continue to provide systematic evaluation of these 

programs and involve schools, parents, school personnel, and the community in 

order to educate this population of need and the people surrounding the athletes.  
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APPENDIX A 

Lesson Plan:    Lesson 1: Introduction to Sports 

Nutrition 

Learning Objectives: 1. The students will be able to define sports 

nutrition and why it is important. 

  2. The students will be able to list three 

consequences each of poor and good 

nutrition. 

  3. The students will be able to define BPR 

and how nutrition and hydration plays a role 

in each stage. 

  4. The students will be able to list three 

factors that affect caloric needs. 

Time required:  45 minutes 

Set up for lecture: PowerPoint 

Topic 
Slide 

number 
Slide content Activity 

Introduction 1 Sports Nutrition   

Objectives 2 
The objectives for this lecture are the 
following:                                             
1. Define sports nutrition and why it is 
important. 

  

    2. List three consequences each of poor 
and good nutrition. 

  

    3. Define BPR and how nutrition and 
hydration plays a role in each stage.   
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    4. List three factors that affect caloric 
needs. 

  

Definitions 3 

The definition of nutrition is: 
• A substance ingested (food, 

supplement, drinks) which has an 
impact on the body such as 
providing energy, nourishment 
and preventing disease. 

The definition of sports nutrition is: 
• Nutrition that focuses on the diet 

of an athlete or someone who is 
more physically active for 
optimum performance. 

  

Importance 
of nutrition 

4 
Why should we care about food?  

• Because our building blocks are 
made up from the foods we have 
been eating 

  

  5 

Ask the audience: 
• What kind of fuel does this car 

need?  
Follow up questions: 

• What would happen if the car used 
water instead of gas? It would not 
run properly. Your body works the 
same way, so you need to make 
sure you fuel it properly. 

  

  6 

How does nutrition affect us? 
• Athletic performance 
• Energy levels 
• Mood 
• Sleep 
• Recovery time 
• Growth 
• Deficiencies 
• Cognitive (memory, 

concentration, thinking clarity) 
• Prevention of disease (long term) 

Who may benefit from learning about 
sport nutrition? 

• Physically active individuals and 
basic nutrition may benefit 
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anyone. 

Consequence
s of poor 
nutrition 

7 

Poor nutrition may have consequences 
such as: 

• Diminished athletic performance, 
strength, aerobic (running etc.) 

• Chronic fatigue 
• Weight loss or gain 
• Loss of muscle 
• Increased risk of injuries 
• More likely to be sore 
• Longer recovery time  

  

BPR 8 

BPR stands for: Build, perform, and 
recover.  
Now we will look more closely at each 
stage and how nutrition and hydration 
plays a role. 

• B – Build. Proper nutrition and 
hydration needed while training 
for performance. Helps building 
muscle, giving energy and getting 
ready for improving performance.  

• P – Perform, game day. Proper 
nutrition and hydration needed to 
perform well the day of. 

• R - Recover with proper nutrition 
and hydration to refuel body and 
muscles to decrease recovery time. 
Sleep is included here.   

  9 

How much energy do you need for each 
stage of BPR? 

• INDIVIDUALIZED. Each person 
is different. Not too much, not too 
little. 

The different caloric depends on: 
• Intensity of activity, age, sex 

(female/male), genetics, body size, 
type of sport performed 
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  10 

Determining the amount of food needed: 
• Calories consumed calories 

expended 
• You need to eat the same calories 

you burn off to keep energy 
balance and maintain your weight.  
If you want to lose weight you 
have to burn more calories or eat 
less. If you want to gain you need 
to consume more calories than 
you burn or exercise less. 

 

Summary 11 

• Sports nutrition makes an impact 
on the body, health, and athletic 
performance. 

• Consequences of poor nutrition 
include fatigue, reduced athletic 
performance, being more prone to 
injuries, nutrient deficiencies 

• BPR stands for: build, perform, 
recovery. Sports nutrition plays a 
role in each stage   

  12 Any questions? Thank you!   

On a piece of 
paper… 

13 

1. Define sports nutrition and why it is 
important. 
2. List 3 consequences each of poor and 
good nutrition. 
3. Define BPR and how nutrition and 
hydration plays a role in each stage. 
4. List 3 factors that affect caloric needs. 

Quiz 
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Lesson Plan:    Lesson 2: Macronutrients  

Learning Objectives: 1. The students will be able to list the main 

function of carbohydrates and four different 

food sources. 

  2. The students will be able to list the main 

function of protein and four different food 

sources. 

  3. The students will be able to list the main 

function of fats and four different food 

sources. 

  4. The students will be able to define 

macronutrients. 

  5. The students will be able to state the ratio 

to consume of carbohydrates to protein 

before and after exercise.  

Time required:    45 minutes 

Set up for lecture:   PowerPoint 

Activity: Ranking Food Game: Divide into seven 

groups. Have them rank in order which food 

they think is the healthiest in descending 

order. Give them five minutes. After they 

are done, have each group explain which 

food they put in descending why. Instructor 

can explain things such as having a variety 

of fresh fruits and vegetables are healthier 

than always eating one kind etc.  

Quiz 
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Topic 
Slide 

number 
Slide content Activity 

Introduction 1 
Today we will talk about sports 
nutrition and will be focusing on the 
macronutrients. Before we do so, we 
will begin with an activity. 

Ranking Food 

Game 

Objectives 2 1. List the main function of 
carbohydrates and four different 
food sources. 

  

    2. List the main function of protein 
and four different food sources. 

  

    3. List the main function of fats and 
four different food sources. 

  

    
4. Define macronutrients. 

  

    5. State the ratio to consume of 
carbohydrates to protein and after 
exercise. 

  

The six classes 
of nutrients 

3 

The six classes of nutrients are: 
1. Carbohydrates* 
 2. Proteins* 
 3. Fats* 
 4. Vitamins 
 5. Minerals 
 6. Water                               
*Macronutrients  

 

Macronutrients 4 Macronutrients are needed in larger 
quantities. These include 
carbohydrates, protein, fats 

 

Carbohydrates 5 

Function of carbohydrates include: 

• Primary fuel and energy 
source for the body and brain 

• Used during high intensity 
exercise 

• Athletes need more than 
someone who is not 
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physically active  
• 4 calories/gram 

Storage of carbohydrates: 
• In the muscles and liver 
• “Glycogen” 
• Eating too much can be 

stored as fat 
When to eat carbohydrates  

• BPR - every stage 
• Before exercise because 

easier to digest for energy 
• During exercise over about 1 

hour or intense exercise 
simple carbohydrates (sports 
drink, banana etc.) 

• After exercise because 
reaches muscles quickly for 
glycogen storage 

45 – 65 % of calories should come 
from carbohydrates. 

• 15 % of less from simple 
carbohydrates 

• 40 – 50 % from complex 
carbohydrates 

Sources of 
carbohydrates 

6 

Rice, bread, pasta, potatoes, sweet 
potatoes, cereal, granola bars, flour, 
fruit, milk, juice, soda, cookies, 
sweets, candy, pastry, and many 
more. 

 

Simple vs. 
Complex 
Carbohydrates 

7 

Simple carbohydrates:  
Candy, ice cream, cookies, honey, 
refined sugars. Simple carbohydrates 
that are natural include fruit and 
milk. Complex carbohydrates: whole 
grain breads, pasta, cereal, 
vegetables, beans 

 

Fiber 8 

Remove waste from the digestive 
system 

• "Cleans the intestines" 
May prevent constipation, cancers.  
Eat fruits and vegetables with the 
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skin, whole grain breads, nuts and 
seeds. Don't eat too much fiber 
before exercise, because digested 
slower. Don't eat during exercise. 

Protein 9 

Function:  
• Prevent muscle breakdown 
• Build muscle and aids in 

recovery 
• Repairs and build tissues 
• Growth 
• Hair, skin, nails 
• 4 calories/gram 
• Not a main energy source 

during exercise (exceptions) 
Storage of proteins:  

• Can’t be stored  
• Having too much can be 

stored as fat 
When to eat proteins:  

• B and R 
• 4:1 ratio of carbohydrates to 

protein before exercise 
(providing energy during 
exercise) 

• 3:1 ratio of carbohydrates to 
protein after exercise (storing 
glycogen) 

• Consume within 15-30 
minutes after exercise.  

Eating more protein may increase 
need for water. Up to 35 % of 
calories 

  

Protein sources 10 

Not all proteins the same 
• Some contain all amino acids 

(body absorb more) 
• Some are missing certain 

amino acids (body absorbs 
less) 

Plant sources: 
• Usually not complete 
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proteins 
• Nuts, seeds, beans, legumes, 

lentils, soy beans, tofu, 
peanuts, tempeh 

• Ex. of complete protein: corn 
+ peas, wheat +peanuts, rice 
+ beans 

Animal sources: 
• Complete proteins 
• Chicken, fish, meat, dairy, 

cheese, seafood, eggs 
 

 Fats 11 

Function: 
• Adding calories 
• Energy 
• Protection of internal organs 
• Brain 
• Hormones 
• Provides energy during low 

intensity activity, or 
prolonged exercise 

• 9 calories/gram 
Storage of fats: 

• Can be stored 
• Anything you eat too much 

of (carbohydrates, proteins, 
or fat)  stored as fat 

When to eat fats: 
• Should be in each big meal 

(breakfast, lunch, dinner) in 
small amounts  

• Avoid high fat foods before 
exercise. Fat makes food sit 
in stomach longer. 

• 20-35% of calories 
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 Sources of fat 12 

Saturated:  
• Solid at room temperature 
• Mostly animal sources 
• Sources: Bacon, butter, 

meats (visible and invisible), 
white part of protein, skin, 
cookies, ice cream, coconut 
oil, dairy (varies) 

Unsaturated:  
• Liquid at room temperature 
• Mostly from plant source 
• Sources: olive oil, canola oil, 

sunflower oil, safflower oil, 
nuts, seeds, vegetable oil, 
corn oil, peanuts, soybeans 

 
  

 Summary 14 

Carbohydrates: 
• Main energy source for 

athletes 
• 4:1 ratio before exercise 
• 3:1 ratio after exercise 
• Restore glycogen stores 

Proteins 
• Needed for recovery, 

building, and maintaining 
muscle mass 

Fats 
• For calories 
• Proper fats may help with 

recovery and reducing 
inflammation (omega 3) 

 
  

  15 Any questions? Thank you!   

On a piece of 
paper… 

16 

1. List the main function of 
carbohydrates and four food sources. 
2. List the main function of protein 
and four food sources. 
3. List the main function of fats and 
four food sources. 
4. Define macronutrients. Quiz 
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5. State the ratio to consume of 
carbohydrates to protein before and 
after exercise.  
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Lesson Plan:    Lesson 3: Vitamins 

Learning Objectives: 1. The students will define micronutrients. 

  2. The students will list the main function of 

vitamins. 

  3. The students will list the main differences 

between fat-soluble and water-soluble 

vitamins 

  4. The students will be able to state the more 

important vitamins needed for athletes.  

 

Time required:    45 minutes 

Set up for lecture: PowerPoint 

Activity: Quiz 

Topic 
Slide 

number 
Slide content Activity 

Introduction 1 Sports Nutrition: Vitamins   

Objectives 2 

1. Define micronutrients. 
2. List the main function of vitamins. 
3. List the main differences between fat- 
and water-soluble vitamins 
4. State the more important vitamins 
needed for athletes.  

  

The 6 classes of 
nutrients  

3  

1. Carbohydrates 
2. Proteins 
3. Fats 
4. Vitamins* 
5. Minerals 
6. Water 
*Micronutrient  
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 Effect of 
Exercise 

 4 

More calories burnt 
• Need to eat adequate amount of 

calories 
Oxidative stress 
Increased free radicals 

• Need antioxidants 
Help with recovery for athlete 

  

Micronutrients  5 

Nutrients you need less of: 
• Vitamins and minerals 

What’s the difference between vitamins 
and minerals? 

• Vitamins can be broken down by 
acid, heat, or air 

• Minerals hold on to their structure 
  

Do vitamins 
provide energy? 

6  No. Energy drinks that says so, not correct.   

Vitamins 7 

The fat-soluble vitamins are: 
• Vitamin A, D, E, K 
• Higher risk of toxicity 
• Can be stored in the body 
• If excreted usually in feces 

The water-soluble vitamins are: 
• B complex, vitamin C 
• Less risk of toxicity 
• Usually excreted when too much  

consume (urine) 
 

Fat soluble 
vitamins 

8 

Vitamin A 
• Function: vision, skin, bone health, 

antioxidant 
• Good for athletes 
• Sources: beef, liver, eggs (yolk), 

shrimp, fish, fortified milk, cheddar 
and Swiss cheese, sweet potatoes, 
carrots, pumpkin, squash, spinach, 
mango, sweet potatoes. 

Vitamin D 
• Function: bone health, good for 

growing adolescents 
• Sources: sun exposure, fatty fish, 

fortified milk, dairy, margarine, or 
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cereals 

Fat soluble 
vitamins 

9 

Vitamin K 
• Function: blood clotting 
• Sources: leafy greens, cabbage, 

kale, eggs (yolk), spinach, broccoli, 
liver 

Vitamin E 
• Function: antioxidant, 

phospholipids in cells 
• Good for athletes! 
• Sources: vegetable oils, salad 

dressings (vegetable oil), wheat 
germ, almonds, nuts, leafy greens 
 

 

Water soluble 
vitamins 

10 

B vitamins 
• Function: metabolism, brain, blood 
• Thiamin and riboflavin 
• Good for athletes! 
• Sources: whole grains, dairy, 

meats, chicken, nuts, seeds 
 

Water soluble 
vitamins 

11 
Vitamin C 

• Function: antioxidant, immune 
system, skin 

• Sources: citrus fruits, bell peppers, 
spinach, berries, tomatoes 

 

Summary 12 

Vitamins do not provide energy; they help 
in releasing the energy from the foods. 
The vitamins important for the adolescent 
athlete: 

• The B vitamins: thiamin and 
riboflavin. From whole grains, 
dairy products 

The antioxidants: vitamin A, C, E. Sources 
include sweet potatoes, carrots, citrus 
fruits, fruits, bell peppers, almonds, 
vegetable oils, nuts 

  

 13 Any questions? Thank you!   
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On a piece of 
paper… 

14 

1. The students will define micronutrients. 
2. The students will list the main function 
of vitamins. 
3. The students will list the main 
differences between fat- and water-soluble 
vitamins 
4. The students will be able to state the 
more important vitamins needed for 
athletes.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 74 

Lesson Plan:    Lesson 4: Minerals and Hydration 

Learning Objectives: 1. The students will be able to state at least 

one difference between vitamins and 

minerals. 

2. The students will be able to list two main 

minerals important for the athlete. 

3. The students will be able to list at least 

two reasons why hydration is important. 

4. The students will be able to write two 

symptoms of dehydration. 

5. The students will state the time frame 

when sport drinks are recommended. 

Time required:    45 minutes 

Set up for lecture: PowerPoint 

Activity: Quiz 

Topic 
Slide 

number 
Slide content Activity 

Introduction 1 Sports Nutrition: Minerals and Hydration   

Objectives 2 

1. The students will be able to state at least 
one difference between vitamins and 
minerals. 
2. List two of the main minerals important 
for the athlete. 
3. List at least two reasons why hydration 
is important. 
4. Write two symptoms of dehydration. 
5. State the time frame when sport drinks 
are recommended. 

  

 The 6 classes of 
nutrients  

3  1. Carbohydrates 
2. Proteins 
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3. Fats 
4. Vitamins 
5. Minerals* 
6. Water 
*Micronutrient 

 Micronutrients  4 

Just like the vitamins, minerals belong to 
the micronutrients. 
Neither, vitamins or minerals provide 
energy 

• Only from the macronutrients 
Nutrients you need less of: vitamins 
And minerals 

  

 Minerals  5 Explain how some of the minerals are 
included in the periodic table. 

  

 Vitamins vs. 
minerals 

6  

What’s the difference? 
• Vitamins more sensitive 

Can be broken down by acid, heat, 
or air 

• Minerals not as sensitive 
 Hold on to their structure  

  

Minerals 7 

Iron 
• Function: red blood cells, oxygen 

transportation 
• Consume with vitamin C for better 

absorption 
• Increased losses in sweat 
• Sources: red meat, poultry, eggs, 

fruits, green vegetables, grains, 
fortified bread 

Calcium 
• Function: bones, teeth, muscle 

contraction, blood clotting, blood 
pressure 

• Not having enough: increased risk 
of stress fractures, decreased bone-
mineral content and density 

• Increased losses in sweat 
• Sources: yogurt, dairy, tofu, 

salmon, sardines, fortified juices, 
leafy greens, broccoli, kale 
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Minerals 8 

Phosphorus 
• Function: build and protect bones, 

teeth, metabolism, cells 
• Sources: wide variety of foods, 

milk, dairy products, meat, fish, 
chicken, eggs, broccoli, almonds 

• Too much phosphorus from soda 
leak calcium out of bones 

Sodium 
• Sodium and chloride most 

abundant in sweat 
• Heavy sweating = increased loss of 

sodium 
• Loss may cause cramping 
• Function: balancing fluid in the 

body, muscle contractions, blood 
pressure regulation 

• Sources: packaged foods, salt, 
processed foods, soy sauce 

 

Hydration 9 

Function: 
• Maintain blood volume 
• Regulate body temperature 
• Muscle contraction 
• Recovery 
• Performance 
• Injury prevention 
• Prevent dehydration 

How fluids are lost: 
• Sweat 
• Evaporation 
• Breathing 
• Removing waste products  
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Dehydration 10 

Symptoms 
• Decreased physical performance 
• Loss on concentration 
• Cramps 
• Headache 
• Dizziness 
• Confusion 
• Fatigue 
• Bloated 
• Dehydration of more than 2 % of 

BW may increase the risk of 
nausea, vomiting, diarrhea 

 

Why cramps 
and fatigue? 

11 

Results of sweating: 
• Decreased blood volume 
• Increased HR 
• Increased body heat 
• Less oxygen + nutrient rich blood 

to muscles 
These result in slower removal of wastes 
leading to fatigue and cramps. 

 

How to improve 
hydration 

12 

Thirst is not a good indicator 
Drink fluids during each stage, BPR 
Drink throughout the day 
Begin hydration days before game day 
Stay away from drinks that dehydrate the 
body such as soda, coffee, energy drinks, 
alcohol 
For every pound lost in sweating, hydrate 
with 16 oz (2 cups) of water 

  

Am I hydrated? 13 Check urine color in the morning. Follow 
urine color chart. 

  

 Sport drinks 14 

Contains sugar and electrolytes 
Do not dilute 
Help in fighting dehydration, can improve 
performance, easier to drink  
For exercise lasting longer than 1 hour 
Not always the case. Depending on the 
intensity and if in hot and humid 
conditions. 

  

 Summary 15 Vitamins and minerals do not provide 
energy 
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Important minerals for the adolescent 
athlete 

• Iron 
• Calcium 
• Sodium 

Hydration helps in every stage, BPR 
• Check the color of the urine 
• Should be light yellow 

  16 
 Any questions? Thank you! 

  

On a piece of 
paper… 

17 

1. State the main difference between 
vitamins and minerals. 
2. List the main minerals important for the 
athlete. 
3. List at least 3 reasons why hydration is 
important. 
4. Write at least 3 symptoms of 
dehydration and ways to hydrate. 
5. State the time frame when to consume 
sport drinks. 
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Lesson Plan:    Lesson 5: Putting it all together 

Learning Objectives: 1. The students will list the best time frame 

to eat after exercise. 

  2. The students will be able to draw what the 

athlete’s plate should consist of (five 

components).  

3. The students will be able to list two 

reasons why snacks are important and give 

one examples each of a pre and post 

workout snack. 

4. The students will be able to write four 

ways of choosing healthier options while 

eating out. 

Time required:    45 minutes 

Set up for lecture: PowerPoint 

Activity: Quiz 

Topic 
Slide 

number 
Slide content Activity 

Introduction 1 Sports Nutrition: Putting it together   

Objectives 2 

1. List the best time frame to eat after 
exercise. 
2. Draw what the athlete’s plate should 
consist of (five components). 
3. List two reasons why snacks are important 
and give one examples each of a pre and post 
workout snack. 
4. Write four ways of choosing healthier 
options while eating out. 
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When should I 
eat? 

 3 

Eat every 2-3 hours 
Takes about 1-4 hours for the food to leave 
the stomach 

• Carbohydrates  digested more 
quickly  

• Protein  helps staying full 
• High fat  takes longer 

Eat within 15-30 minutes after exercise 
• Protein and some carbohydrates 
• Easier to produce glycogen, decreased 

muscle breakdown 
  

General 
guideline 

4  

3 meals per day. How many of you eat 
breakfast? 

• Breakfast (do NOT skip!) 
• Lunch 
• Dinner 

Snacks 
• At least 2 snacks per day (pre and post 

workout) 
• Ideal 3 snacks: pre + post + bedtime 

snack 
  

 Athletes plate 5  

Carbohydrates (1/3) 
Vegetables (1/3) 
Protein (¼) 
Fat (small amount) 
Water or Low Fat Milk to drink. 

  

What should I 
eat? 

 6 

More UNPROCESSED and WHOLE foods 
As close to its natural state as possible 

• Carbohydrates: fruits and vegetables 
(BUT are lower carbohydrates), rice, 
pasta, bread, oatmeal, sweet potatoes 

• Protein: chicken, fish, meat, seafood, 
tofu, fish, eggs, dairy 

• Fats: nuts, seeds, vegetable oils 
• Dairy: yogurt, low fat or fat free milk, 

low fat cheese 
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Breakfast ideas 7 

Which food is the carbohydrates, proteins, 
fats? 
1. Breakfast burrito 

• 1 whole wheat tortilla, scrambled 
eggs, veggies, cheese, Greek yogurt, 
avocado 

2. Oatmeal and Egg 
• Oatmeal, banana, berries, cinnamon 

unsalted nuts, low fat milk, 1 whole 
egg   

3. Omelet   
• 1 whole egg + 2 egg whites, 1/2 cup 

of veggies, 2 slices of 100% whole 
wheat toast, 1 small piece of fruit 

4. Sandwich 
• 2 slices 100% whole wheat toast, 

turkey or eggs, veggies, avocado 

Name the 

food and 

which 

macronut

rient it 

belongs 

to 

Snacks do 
matter 

8 

Provide energy for the muscles 
Maximize blood sugar 
Maximize glycogen stores 
Reduce fatigue 
Reduce hunger 

 

Pre workout 
snacks 

9 

4:1 ratio carbohydrates to protein 
• Carrots, whole wheat pita, hummus 
• Unsalted pretzels, PB 
• Baby food package 
• Whole grain crackers, yogurt 
• Trail mix, fruit (low fiber) 
• String cheese, whole grain crackers 
• 100 % whole wheat toast, PB, banana  

Post workout 
snacks 

10 

3:1 ratio carbohydrates to protein 
• Banana, 100 % whole wheat toast, PB 
• Apple sauce, string cheese 
• Greek yogurt with granola 
• Hummus, whole wheat pita 
• Low fat cottage cheese + 1 fruit 
• 1 egg, whole grain crackers, 1 fruit 
• Fruit, low fat cottage cheese or string 
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cheese 
• Energy bar  
• Trail mix  

Make your 
trail mix 

11 

Benefits: 
• No salt, sugar, oils added! 

You can add: 
• Nuts (almonds, walnuts, cashews, 

pecans etc.) 
• Seeds (sunflower, pumpkin etc.) 
• Dried fruits (mango, apples, apricots, 

plums etc.) 
• Dried berries (cranberries, cherries, 

blueberries etc.) 
• Granola  
• Pretzels 
• Dried coconut slices 

 

Eating out 12 

Limit or have less of: 
• Fired foods 
• White flour bread (whole wheat) 
• Heavy sauce and dressings 
• Sautéed foods 
• Foods described as “crispy” or “rich” 
• Sodas 
• Desserts 
• Tempura 
• Limit croutons, cheese, dressing 
• Avoid complimentary bread 

  

Eating out 13 

Look for: 
• Steamed 
• Broiled 
• Baked 
• Grilled 

Ask for: 
• Whole wheat > white 
• Dressing on the side 
• Water or low fat milk to drink 
• To-go box before eating 
• Substitution for healthier options. 

Chips, fries  salad 
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 Summary 14 

Eat every 2-3 hours 
Eat a snack 15-30 minutes after exercise  

• Protein and some carbohydrates 
Athletes Plate 

• 1/3 carbohydrates, 1/3 vegetables, ¼ 
protein, small amount of fat, water or 
low fat milk to drink 

Pre and post workout snacks 
Healthier options eating out 
Nutrition label 

• Ingredients  
• Serving size 
• Carbohydrates 
• Protein 

  

  15  Any questions? Thank you!   

 On a piece of 
paper… 

16 

1. List the best time frame to eat after 
exercise. 
2. State what their plates should consist of.  
3. List 3 reasons why snacks are important 
and give 2 examples each of a pre and post 
workout snacks. 
4. Write 3 examples of choosing healthier 
options while eating out. 
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Lesson Plan:    Lesson 6: Supplements and Food Myths 

Learning Objectives: 1. The students will be able to state how 

supplements are regulated. 

  2. The students will be list four natural foods 

that have added benefits. 

  3. The students will be able to list at least 

two food myths. 

  4. The students will be able to list at least 

two possible downfalls with different diets.  

5. The students will be able to read a 

nutrition label. 

Time required:    45 minutes 

Set up for lecture: PowerPoint 

Activity:    Quiz 

Topic 
Slide 

number 
Slide content Activity 

Introduction 1 Sports Nutrition: Supplements and food 
myths/diets 

  

Objectives 2 

1. State how supplements are regulated. 
2. List four natural foods that have added 
benefits. 
3. List at least two food myths. 
4. List at least two possible downfalls with 
different diets. 
5. Able to read a nutrition label. 

  

 Supplements  3 

Can be consumed by eating or drinking 
Should NOT replace a meal, should 
supplement 
Ex. of supplements 

• Vitamins 
• Minerals 
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• Herbs 
• Protein powder 
• Fiber  

When to 
possibly use 
supplements 

4  

Certain health conditions 
Hospital setting 
Deficiency 
A restricted diet 
Vegetarian, vegan 

  

 Are 
supplements 
safe to use? 

5  
 

  

 Supplements  6 

The FDA does NOT regulate supplements 
May cause side effects or symptoms, increase 
risk of toxicity 
Company responsible  
Making sure their product is safe 
If evaluated not safe, then the FDA can take 
action 
If you do decide to consume 

• Don’t go over 100 % of the DV 
• Look for NSF, USP, GMP 

  

Energy drinks 
and bars 

7 

Energy bars 
• Some high in carbohydrates or protein 

(some both) 
• May have a lot of added sugars, 

artificial flavors 
• Nothing special, more for 

convenience  
• Better to eat real food 

Energy drinks 
• Different from sport drinks 
• Caffeine, stimulants, sugar, sugar 

alcohols, vitamins 
• Better to drink water, low fat milk, 

low fat chocolate milk, coconut water, 
or 100% fruit juice 

 

Food > 
Supplements 

8 

Considering the safety issues, should we try 
to get our nutrients from food or supplement? 
Use nutrition, hydration, and lifestyle 
changes to meet your needs! 
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Nutrition label 9 

1. Check the ingredients. The shorter the 
list the better. 

2. Check serving size 
3. Check calories 
4. Check protein, fat, carbohydrates 
5. Check sodium 
6. Check vitamins and minerals  

Natural foods 10 

Cinnamon 
Turmeric 
Ginger 
Kale 
Berries 
Walnuts 
Sweet potatoes 
Bananas 
Chia seeds 
Tart cheery juice 

 

Food myths 11 

Vitamin C will help get rid of your cold 
Eating after 6/7/8 pm is bad 
Eating egg yolk is bad 
Athletes need supplements 
Fat-free and low-fat foods better than full-fat 
versions 

• Can be higher in calories,  
 artificial ingredients, or sugar 

 

Different diets 12 

Paleo 
• No grains 

Low carbohydrate diet 
• Athlete needs carbohydrates 

Mediterranean diet 
• Complex carbohydrates, lean 

proteins, healthy fats 
High protein diet 

• Not always better. Need right amount. 
Any others you have heard? 

  

Summary 13 

Food > supplements 
• More nutrients 
• No regulation 

Don’t always believe what you hear 
• Do your research 
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Balanced diet with more natural foods and 
less processed 

• Complex carbohydrates, fruits, 
vegetables, lean proteins, healthy fats 

  14  Any questions? Thank you!   

On a piece of 
paper… 

15 

1. State how supplements are regulated. 
2. List four natural foods that have added 
benefits. 
3. List at least two food myths. 
4. List at least two possible downfalls with 
different diets.  
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APPENDIX B 

 Lecture 1 
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Lecture 2 
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Lecture 3 
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Lecture 4 
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Lecture 5 

 

 



 119 

 

 

 



 120 

 

 

 

 



 121 

 

 

 

 



 122 

 

 

 



 123 

 

 



 124 

 

 



 125 

 

 

 



 126 

Lecture 6 
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APPENDIX C 

QUESTIONNAIRE 

Name:______________________________Date:________________School:_________________

______________ 

 

What is your gender?   1. Male  2. Female 

What is your age? ___________          

In terms of an ethnicity/race, I am: 

1. African American/Black   2. Asian   3. Caucasian/White  4. Hispanic/Latino  5. 

Other_____________ 

Are you currently physically active? 1. Yes 2. No 

Are you currently participating in a sports team? 1. Yes  2. No 

 If yes, what sport?________________________ 

 If yes, where?____________________________ 

 

On the next questions, please do not guess. If you are ‘not sure’, answer ‘not 

sure’. 

1. How many servings of fruits and vegetables are recommended per day? 

 1. Five vegetables and two fruits 

 2. Five vegetables and 4 fruits 

 3. Five vegetables and five fruits 

 4. Two vegetables and five fruits 

 5. Not sure 
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2. The macronutrients include? 

1. Protein           

2. Carbohydrates      

3. Fats  

4. Minerals and minerals 

5. Protein, carbohydrates, fats 

6. All of the above 

7. Not Sure 

      3. What is true about the fat-soluble vitamins? 

 1. They can be stored 

2. They cannot be stored 

3. They are the vitamins C, D, A  

4. They are not toxic 

5. Not sure 

     4. What is true about the water-soluble vitamins? 

 1. They are the vitamins A, D, K, A 

 2. They are usually less toxic because they can be excreted 

 3. They are more sensitive to heat and pH changes 

 4. 2) and 3) 

5. Not sure 

      5. Which may lead to weight gain? 

 1. Excess carbohydrates 

 2. Excess protein 
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 3. Excess fat 

 4. Any of these in excess may lead to weight gain 

 5. Not sure 

      6. When is the best time to eat after exercise? 

1. After 30 minutes  

2. After 15-30 minutes  

3. After one hour 

4. After 45 minutes 

5. Not sure 

      7.  Which food group helps in restoring glycogen levels? 

 1. Proteins 

 2. Fats 

 3. Carbohydrates 

 4. Vitamins and minerals 

 5. Not sure 

     8. Which food group is primarily used for higher intensity exercise? 

 1. Fats 

 2. Proteins 

 3. Carbohydrates 

 4. All of them 

 5. Not sure 

 

Additional comments: 
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APPENDIX D 

QUESTIONNAIRE 

Name:______________________________Date:________________School:_________________

______________ 

 

What is your gender?   1. Male  2. Female 

What is your age? ___________          

In terms of an ethnicity/race, I am: 

1. African American/Black   2. Asian   3. Caucasian/White  4. Hispanic/Latino  5. 

Other_____________ 

Are you currently physically active? 1. Yes 2. No 

Are you currently participating in a sports team? 1. Yes  2. No 

 If yes, what sport?________________________ 

 If yes, where?____________________________ 

 

On the next questions, please do not guess. If you are ‘not sure’, answer ‘not 

sure’. 

1. How many servings of fruits and vegetables are recommended per day? 

 1. Five vegetables and two fruits 

 2. Five vegetables and 4 fruits 

 3. Five vegetables and five fruits 

 4. Two vegetables and five fruits 

 5. Not sure 
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2. The macronutrients include? 

1. Protein           

2. Carbohydrates      

3. Fats  

4. Minerals and minerals 

5. Protein, carbohydrates, fats 

6. All of the above 

7. Not Sure 

      3. What is true about the fat-soluble vitamins? 

 1. They can be stored 

2. They cannot be stored 

3. They are the vitamins C, D, A  

4. They are not toxic 

5. Not sure 

     4. What is true about the water-soluble vitamins? 

 1. They are the vitamins A, D, K, A 

 2. They are usually less toxic because they can be excreted 

 3. They are more sensitive to heat and pH changes 

 4. 2) and 3) 

5. Not sure 

      5. Which may lead to weight gain? 

 1. Excess carbohydrates 

 2. Excess protein 
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 3. Excess fat 

 4. Any of these in excess may lead to weight gain 

 5. Not sure 

      6. When is the best time to eat after exercise? 

1. After 30 minutes  

2. After 15-30 minutes  

3. After one hour 

4. After 45 minutes 

5. Not sure 

      7.  Which food group helps in restoring glycogen levels? 

 1. Proteins 

 2. Fats 

 3. Carbohydrates 

 4. Vitamins and minerals 

 5. Not sure 

     8. Which food group is primarily used for higher intensity exercise? 

 1. Fats 

 2. Proteins 

 3. Carbohydrates 

 4. All of them 

 5. Not sure 
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What are some changes you have made to your food intake since the start of the 

program? 

 

 

 

 

What are some changes you have made to your physical activity since the start of the 

program? 

 

 

 

 

What are some changes and recommendations you have of improving this program? 

 

 

 

 

What topics would you like to learn more about? 

 

 

 

 

Additional comments: 
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APPENDIX E 

Evaluation  

Lesson plan and PowerPoint’s 

Development of a Sports Nutrition Curriculum to Increase Nutrition 

Knowledge among High school Athletes in Los Angeles, CA. 

 

Name:______________________________________   Date  _____________ 

Position:_____________________________________ 

 

Rating Score:   1: Strongly Disagree  

2:  Disagree 

3:  Neither Agree or Disagree 

4:  Agree 

5:  Strongly Agree 

Area of Evaluation 1 2 3 4 5 

1. The lesson plan and PowerPoints were organized and easy to follow.           

2. The lesson plan and PowerPoints were appropriate for high school 

students.           

3. The PowerPoints had enough and appropriate visuals.           

4. The lecture objectives were clear and realistic.           

5. The lesson plan was detailed enough to be used by another teaching           
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professional. 

6. The lesson plan and PowerPoints were free of grammatical errors.           

7. The lesson plan and PowerPoints were an effective tool to increase 

nutrition knowledge among high school students.            

 

What suggestions or feedback do you have to improve the curriculum and/or 

the presentations? 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________ 

Additional Comments: 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________ 
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APPENDIX F 

Evaluation  

Lesson plan and PowerPoint’s 

Development of a Sports Nutrition Curriculum to Increase Nutrition 

Knowledge among High school Athletes in Los Angeles, CA. 

 

Name:______________________________________   Date  ____________ 

Position:_____________________________________ 

 

Rating Score:   1: Strongly Disagree  

2:  Disagree 

3:  Neither Agree or Disagree 

4:  Agree 

5:  Strongly Agree 

Area of Evaluation 1 2 3 4 5 

1. Maintained eye contact with the students while presenting.           

2. Communicated effectively (clarity and loudness).           

3. Geared teaching to educational level.           

4. Quiz questions were appropriate based on lecture objectives.           

5. Showed concern in answering the student’s nutritional questions.           
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6. Showed passion and interest in the topic.           

7. Started and ended the lectures in a timely manner.           

 

What suggestions or feedback do you have to improve the presentation 

and/or the lectures? 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________ 

Additional Comments: 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________ 
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APPENDIX G 

PRE AND POST TEST QUESTIONS 
1. How many servings of fruits and vegetables are recommended per day? 
2. The macronutrients include? 
3. What is true about the fat-soluble vitamins? 
4. What is true about the water-soluble vitamins? 
5. Which may lead to weight gain? 
6. When is the best time to eat after exercise? 
7. Which food group helps in restoring glycogen levels? 
8. Which food group is primarily used for higher intensity exercise? 

 

 Pretest Pretest Posttest Posttest % increase 

Question Correct Incorrect Correct Incorrect  

1 27 73 50 50 23 

2 30 70 87 13 57 

3 13 87 77 23 64 

4 20 80 23 77 3 

5 87 13 80 20 7 

6 20 80 87 13 67 

7 23 77 53 47 30 

8 17 83 27 73 10 

 


