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ABSTRACT 

Sawhney. C, The Impact of Health-Related Fitness on Academic Performance in 

Elementary Students.  Doctor of Education (Executive Educational Leadership), May 

2020, Houston Baptist University, Houston, Texas.  

 

Purpose 

 The purpose of this study was to quantitatively examine the impact of obesity on 

academic performance in elementary students.  The importance of researching this 

question stemmed from the following five points: a) the global prevalence of obesity, b) 

the overarching demographic nature of excess fat accumulation c) Texas’ overweight and 

obesity rate of 33.3% in 10- to 17-year-old children and adolescents, d) the near zero 

(0.03% in women, and 0.01% in men) percent probability of halting obesity by 2050 in 

U.S., and e) the premium placed on education in the U.S., which accounted for more than 

$12,000 annually per student from 2005 to 2015.   

Methodology 

Body mass index information from the Cooper FitnessGram® and reading and 

mathematics scores from the State of Texas Assessments of Academic Readiness were 

used for analysis.  Data from a total of 1,027 schools, representative of a district in the 

northcentral and southeast region of Texas, for the academic years of 2012 – 2013, and 

2013 – 2014 was used to substantiate findings.  

Findings 

 Of the many findings, the independent-samples t-test showed that there was not a 

significant year cohort effect on health-related fitness, where BMI (obese) (t(2902) = -

.298, p = .766), and BMI Healthy Fitness Zone (t(2902) = -.058, p = .954) values were 

observed.  A student’s biological sex, on the other hand, impacted achievement in both 
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reading and mathematics, where girls outperformed boys in reading by 6.3 percentage 

points (t(3052) = -28.801, p = .000), and by 0.67 percentage points in mathematics  

(t(3052) = -2.267, p = .023).  Post-hoc analysis found a significant main effect of grade 

level on both health-related fitness and academic performance, supporting the inference 

that students were getting less healthy as they were advancing by grade level.   

Conclusions 

 In the present study, high-risk BMI students achieved higher scores on STAAR 

Reading and Math than their healthy BMI peers.  A downward trend in health-related 

fitness was also observed, were higher percentage of students fell in the obese category as 

they progressed to grades four and five, from 39% in grade three to 41% in grades four 

and five, respectively.  These results aligned, both in terms of academics and health-

related fitness, with prior studies.  This study also noted that the dangers of carrying 

excess body weight negatively impacted quality of life at the individual level, while 

presenting an economic vulnerability and a national security threat at the aggregate 

levels.      

 

KEY WORDS: Academic performance, biopsychosocial, body mass index, Center for 

Disease Control and Prevention, health-related fitness, Organization for Economic 

Cooperation and Development, National Center for Education Statistics, and World 

Health Organization.      
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 CHAPTER I 

Introduction 

Several studies have demonstrated that health-related fitness affects students’ 

analytical skills, cognitive reasoning, and behavior, which are all factors that impact 

academic performance (Castelli, Hillman, Buck, & Erwin 2007; Eveland-Sayers, Farley, 

Fuller, Morgan, & Caputo, 2009; Tomporowski, Davis, Miller, & Naglieri, 2008).  

Everything from routine physical activity, having nutritional options in the cafeteria, 

receiving adequate sleep – and anything in between – will likely contribute to a child’s 

academic performance (Florence, Asbridge, & Veugelers, 2008).   

Studies on Obesity  

For context, Chomitz et al. (2008) found a nearly linear relationship (p < .0001) 

between the Massachusetts Comprehensive Assessment System in mathematics and 

passing the fitness test on their sample of 1,103 students in grades four, six, and eight.  

Using logistic regression analysis, Chomitz and colleagues predicted that the probability 

of passing the MCAS math test increased by 38% for each 1-unit increase in the number 

of fitness batteries passed (e.g. endurance cardiovascular test, an abdominal strength test, 

a flexibility test, an upper body strength test, and an agility test).  Moreover, Li and 

O’Connell (2012) observed that 5th grade students who ate more fast food fared worse on 

math and reading scores, adding to the body of literature that supports the impact 

nutrition has on academic performance.   

Yet many schools do not implement an efficient health-related fitness program for 

fear of losing instructional time towards core academic subjects of English language arts, 

and mathematics.  Moreover, this line of thought is not limited to school administrators, 
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as teachers, parents, and even some students believe that any time lost towards 

extracurricular activities (e.g. physical education) will affect their academic performance, 

as measure by standardized test scores (Hanson and Mckenzie 1989; Hardman, 2008; 

Her, 2000; Tremblay, Inman, Williams, 2000).  The effort towards maximizing 

instructional time and deterring from any extracurricular activities may even be adopted 

despite certain policy mandates.   

For instance, the Texas Education Commissioner mandates a physical assessment 

with analysis of students enrolled in grades 3 – 12, the requirement is detailed in the 

Texas Education Code § 38.104 (2007).  It mandates the following:  

(a) The agency shall analyze the results received by the agency under this 

subchapter and identify, for each school district, any correlation between the 

results and the following: 

(1) student academic achievement levels; 

(2) student attendance levels; 

(3) student obesity; 

(4) student disciplinary problems; and 

(5) school meal programs.  

Schools, however, often find themselves trying a strike a balance between 

allocating resources towards academic subjects which directly influence budgets and 

programs like nutrition and physical education are placed in the ancillary, optional 

category.  In response, Texas passed legislation in 2007, in the form of Senate Bill 530, 

requiring schools to provide more opportunities for children in grades K to 8 to engage in 

physical activity and mandates fitness testing of all children in grades 3 to 12 (TEA, 
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2007).  According to Texas Youth Fitness (2010), Texas youth are obese, and 70% of 

those children will become obese adults, experts predict.    

Furthermore, Harvard researchers estimated the infliction of childhood obesity 

into adulthood by simulation of growth trajectories.  The Harvard model predicted that 

majority of today’s children, between the ages of 2 and 19 years, more than half (57.3%) 

will be obese by the age of 35 years.  At 2 years of age, severely obese children have only 

a 1-in-5 chance of not being obese by the age of 35 years.  At 5 years of age, that obese 

child has a 1-in-10 chance of not being obese into adulthood, meaning there is a 90% 

probability of being obese (Ward et al., 2017).   

 Geserick et al. (2018) found the adolescent to adult obesity trajectory using 

prospective and retrospective analyses.  Using anthropometric data of 51,505 children, 

Geserick et al. (2018) assessed the age where onset of obesity was prevalent.  Their 

findings substantiated the Harvard model, where if a child was obese at age three stayed 

overweight and obese into adolescent, almost 90% of the time.  The researchers also 

noted a 50:50 probability for a child to return to normal weight if obese by age one or 

two.  Acceleration of BMI in early childhood almost always will lead to obesity in 

adulthood was one the findings reported by Geserick et al. (2018).  Lucy Sullivan, the 

founder of the nonprofit called 1,000 Days, views this as evidence of obesity becoming a 

life sentence if a child is overweight at age 5 (as cited in USA Today, April 8, 2019).  

Hence, the mission of 1,000 Days is to build on the tremendous potential, while 

mitigating the enormous vulnerabilities, between a woman’s pregnancy and a child’s 2nd 

birthday (Why 1,000 Days, n.d.).   
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If left unmitigated, obesity, a serious chronic disease, leads to high blood 

pressure, diabetes, certain cancers, cardiovascular disease, joint problems, sleep apnea, 

metabolic syndrome (e.g. abdominal obesity, insulin resistance), psychosocial effects 

(discrimination, depression), (Stanford Healthcare, 2018).  Researches at Harvard’s 

School of Public Health (HSPH) reports similar effects and emphasizes that obesity is not 

a matter of benign padding (Drexler, 2017).   

Drexler (2017) further reported that “compared with those with a normal or 

healthy weight, people who are obese face increased risk for dying of all causes and, 

more specifically, for suffering cardiovascular disease, type 2 diabetes, stroke, 

osteoarthritis, sleep apnea, certain cancers (20% of cancers in women and 16% in men 

are related to obesity), depression and anxiety, and many other chronic health 

complications.”  This list of diseases stemming from carrying excess or obese amount of 

weight is not conclusive, as advances in healthcare research are linking newer diseases to 

the obesity epidemic.   

The prevention of obesity and its devasting consequences is simple and rather 

pragmatic, despite the overwhelming odds.  Being physically fit, being active reduces the 

risk of cardiovascular diseases, type 2 diabetes and obesity and improves psychological 

variables such as depression, anxiety and stress.  Schools, however, limited the 

importance of physical education due to importance placed on academic achievement 

progress by the No Child Left Behind Act of 2001 despite sufficient evidence to the 

contrary.  Using data from Texas schools, Van Dusen and colleagues (2011) found that 

cardiovascular fitness had the strongest association with academic performance, 

particularly in mathematics over reading.  Furthermore, in a supplemental issue of 
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Research Quarterly for Exercise and Sport (2010), multiple articles describe the current 

state of physical fitness among children in Texas, while confirming the associations 

among school performance levels, academic achievement, and physical fitness (Welk et 

al., 2010; Zhu et al., 2010).   

The State of Obesity in Texas 

 Texas has the 14th highest adult obesity rate in the nation, and the 15th highest 

obesity rate for youth ages 10 to 17 years (State of Obesity, 2018).  Texas' adult obesity 

rate is currently 33.0%, up from 21.7% in 2000 and from 10.7% in 1990 (State of 

Obesity, 2018).  Obesity rate of high school students in Texas is at 18.6%, ranking it 

number 5 out of 43 states polled in the U.S. (State of Obesity, 2018).  The overweight 

and obesity rate of 10- to 17-year-olds has Texas at 33.3%, ranking it 15 out of 51 (states 

plus District of Colombia) in the U.S. (State of Obesity, 2018).  State data for 5- to 9-

year-olds does not exist on State of Obesity (2018), but national numbers for 6- to 11-

year-olds with obesity more than doubled, from 6.5% to 18.4%.   

 It is important to note that the Top 5 high school ranking lends credibility to 

theories proposed by Alwin and McCammon, (2003), Flanagan, (2004), and Smith, 

Walker, Fields, Brookings, and Seay (1999), where identities formed in adolescence are 

likely to inform values, attitudes, and behaviors throughout life.  It is equally important to 

observe that data for 5- to 10-year-olds is either lacking, when aggregated at the national 

level, and display variations among different sources.   

 State Policies to prevent obesity seem to also be of concern, as the State of Texas 

lacks a set definition for physical activity in early childhood settings.  While the state 

does require K-12 students to participate in physical education, it does not mandate a 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2790169/#R1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2790169/#R14
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2790169/#R38
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2790169/#R38
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time requirement.  There is no minimal amount of time for participating in physical 

education (State of Obesity, 2018), thus allowing local education agencies the flexibility 

to include or completely eliminate any physical activity time from curriculums.    

Texas has, however, implemented policy changes to increase physical activity and 

incorporate physical education.  As mandated by House Bill (HB) 2610, passed in 2015, 

districts are to provide 75,600 minutes of instruction, including intermission and recess.  

Failure to meet the time requirement does have its consequences.  TEA will deduct 

funding from all sources—federal, local tax, other local and intermediate, and state—for 

districts and charter schools that do not meet the required number of minutes of 

instruction.  Moreover, TEA will deduct funding in proportion to the number of minutes 

that a district or charter school fall short of meeting requirements.  While HB 2610 

mandated the instructional time, Senate Bill 1873, passed on June 15, 2017, added the 

requirement of reporting measures, to include correlations between body-mass index 

levels and academic achievement.   

However, data discrepancies observed within the 2016 – 2017 Physical Fitness 

Assessment Initiative Fitness Assessment Data Analysis suggested that district and 

charter school seemed to fall short of adhering to SB 1873.  It is inferred that to address 

data issues, the Texas Education Agency Commissioner of Education is to complete a 

report on physical education (PE) provided by each school district.  The results form the 

report are to be published on the Texas Education Agency’s Website and should include 

the ratio of students enrolled in PE classes in the district compared to the overall 

enrollment and average PE class size at each campus in the district.   
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For these reasons, the researcher in this study explored the impact of health-

related fitness and academic achievement among elementary students in southeast Texas.   

Background of the Study 

The world’s population has evolved into being a heavier version of itself, and the 

U.S. leads the way (The Lancet, 2017).  The Lancet, the world's leading independent 

medical journal which reports on all aspects of human health, provides data for 

substantiation.  From 1975 to 2014, the average weight of the world’s population 

increased by 3.3 pounds or 1.5 kilograms each decade, that is 13.2 pounds or 5.9 

kilograms over the course of the last 40-years (The Lancet, 2016; Drexler, 2017).  Global 

obesity rates among men went up from 3.2% in 1975 to 10.8% in 2014, while among 

women they rose from 6.4 % in 1975 to 14.9% in 2014.  Figure 1 illustrates the evolution 

of body mass index in American children and adolescent compared to the global mean, 

where both boys and girls gained an average of 3.3 lbs. or 1.3 kg from 1975 to 2016 (The 

Lancet, 2017).  Figure 1.1. illustrates the linear trend in obesity prevalence among adults 

aged 20 and over (age adjusted) and youth aged 2 – 19 years from 1999 –2000 through 

2015 – 2016 (Hales, Carroll, Fryar, & Ogden, 2017).   

Within this context, the visual graphic illustrations provide a perspective of the 

global weight trend, along with the obesity trends, both actual and projected, for the 

population of the United States.  Figure 1.2 and 1.3 display the prevalence of obesity in 

women for 2025 and the probability of halting the rise in obesity for women in 2025, 

respectively (The Lancet, 2017).  The prevalence of obesity in adult American women 

rises to 44.4% and the probability of halting the rise in obesity drops to 0.03%.  Figure 

1.4 and 1.5 present the same nominal data, but for adult men (The Lancet, 2017).  The 
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prevalence of obesity in adult American men rises to 44.2% and the probability of halting 

the rise in obesity drops to 0.01%.  Prevalence and probability projections for children 

and adolescent was not available in The Lancet.    

Figure 1. Evolution of Body Mass Index in American Children and    

                Adolescents, Both Boys and Girls, Compared to the Global Mean.   

 

 
 

Figure 1. Evolution of body mass index in American children and adolescents, both boys and girls, compared to the 
global mean.  Source. The Lancet, Noncommunicable Disease Risk Factor Collaboration.  Worldwide trends in body-

mass index, underweight, overweight, and obesity from 1975 to 2016: a pooled analysis of 2416 population-based 

measurement studies in 128.9 million children, adolescents, and adults. Lancet 2017, 390:2627-2642.  Copyright 2017 
by Elsevier Ltd.  Reprinted courtesy of the Creative Commons Attribution-Noncommercial-No Derivatives 4.0 
International (http://creativecommons.org/licenses/by-nc-nd/4.0/).  
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Figure 1.1 Trends in Obesity Prevalence Among Adults Aged 20 and Over          

                   (age adjusted) and Youth 2 – 19 Years: United States, 1999 – 2000 

        through 2015 – 2016.  

 
 

Figure 1.1. Significant increasing linear trend from 1999–2000 through 2015–2016.  Note. All estimates for adults are 
age adjusted by the direct method to the 2000 U.S. census population using the age groups 20– 39, 40–59, and 60 and 
over. Source: NCHS, National Health and Nutrition Examination Survey, 1999–2016. 
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Figure 1.2. Projected Obesity Prevalence in 2025 for Adult Women   

 

 
 Figure 1.2. Projected obesity prevalence in 2025 for adult women.  Note. Obesity refers to BMI ≥ 30 kg/m2.  Age-
 standardized estimates for adults aged 20 years and older.  Source: The Lancet, Noncommunicable Disease Risk Factor 

 Collaboration.  Worldwide trends in body-mass index, underweight, overweight, and obesity from 1975 to 2016: A 

 pooled analysis of 2416 population-based measurement studies in 128.9 million children, adolescents, and adults. 
 Lancet 2017, 390:2627-2642. Copyright 2017 by Elsevier Ltd.  Reprinted courtesy of the Creative Commons 
 Attribution-Noncommercial - No Derivatives 4.0 International (http://creativecommons.org/licenses/by-nc-nd/4.0/). 
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Figure 1.3. Probability of Halting the Rise of Obesity in 2025 for Adult Women 

 
 

Figure 1.3. Probability of achieving the target of halting the rise of obesity compared to its 2010 level if post-2000  trends 

continue.  Age-standardized estimates for adults aged 20 years and older.  Source: The Lancet, Noncommunicable Disease 

Risk Factor Collaboration.  Worldwide trends in body-mass index, underweight, overweight, and obesity from 1975 to 
2016: a pooled analysis of 2416 population-based measurement studies in 128.9 million children, adolescents, and  adults.  

Lancet 2017, 390:2627-2642.  Copyright 2017 by Elsevier Ltd.  Reprinted courtesy of the Creative Commons Attribution-
Noncommercial - No Derivatives 4.0 International (http://creativecommons.org/licenses/by-nc-nd/4.0/). 
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Figure 1.4.  Projected Obesity Prevalence in 2025 for Adult Men    

 
 
Figure 1.4. Projected obesity prevalence in 2025 for adult men.  Note. Obesity refers to BMI ≥ 30 kg/m2.  Age-

standardized estimates for adults aged 20 years and older.  Source: The Lancet, Noncommunicable Disease Risk Factor 
Collaboration.  Worldwide trends in body-mass index, underweight, overweight, and obesity from 1975 to 2016: a pooled 

analysis of 2416 population-based measurement studies in 128.9 million children, adolescents, and adults. Lancet 2017, 

390:2627-2642.  Copyright 2017 by Elsevier Ltd.  Reprinted courtesy of the Creative Commons Attribution-
Noncommercial - No Derivatives 4.0 International (http://creativecommons.org/licenses/by-nc-nd/4.0/). 
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Figure 1.5.  Probability of Halting the Rise of Obesity in 2025 for Adult Men 

Figure 1.5. Probability of achieving the target of halting the rise of obesity compared to 2010 level if post-2000 trends 
continue.  Age-standardized estimates for adults aged 20 years and older. Source: The Lancet, Noncommunicable 

Disease Risk Factor Collaboration.  Worldwide trends in body-mass index, underweight, overweight, and obesity from 

1975 to 2016: a pooled analysis of 2416 population-based measurement studies in 128.9 million children, adolescents, 
and adults. Lancet 2017, 390:2627-2642.  Copyright 2017 by Elsevier Ltd.  Reprinted courtesy of the Creative 

Commons Attribution-Noncommercial – No Derivatives 4.0 International (http://creativecommons.org/licenses/by-nc-
nd/4.0/). 

 

The Center for Disease Control and Prevention’s Behavioral Risk Factor 

Surveillance System (2017) was also used to highlight the drastic increase of overall 

obesity in the United States.  According to the CDC, the percentage of children with 

obesity in the United States has more than tripled since the 1970s.  Today, about one in 

five school-aged children (ages 6–19) has obesity--having excess body fat (CDC, 2017).  

The U.S. spends far more, per capita, on health care than any other society in the world, 

and yet one-third of the children in America are overweight or at the risk of being 

overweight.   

In 1995, the first year of available data, eight states had the highest crude 

prevalence range of 17.8 – 20.1% for overall obesity (CDC, 2015).  In 2005, not one state 

had a crude prevalence under 17.8% (CDC, 2015).  In 2016, only six states had an overall 

prevalence for the lowest range, between 22.3 – 26.0%, of obesity (CDC, 2015).  Mission 
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Readiness, an organization composed of senior military and civilian, found that over a 

ten-year span, from 1996 – 1998 to 2006 - 2008, the number of states with 40% or more 

young adults in the overweight or obese category ballooned from 1 to 39 states (Mission 

Readiness, 2010).  Of note, Texas’ young adults (18- to 24-years-old, had an overall 

37.7% obesity rate for the time period of 1996 – 1998, which increased to 47.3% for the 

time period of 2006 – 2008.  A total of 1,079,700 individuals were found to be obese or 

overweight in 2008. 

Data from Personal Health Investment Today (PHIT) America, as reported in 

‘Inactivity Pandemic’ report 2018 – 2019: A deep analysis of physical activity trends, are 

further startling (PHIT, 2019).  For starters, 10 million children are totally inactive, and 

50 million children are not active to CDC physical activity standards (PHIT, 2019).  The 

numbers support the inference that physical inactivity numbers are trending negatively.  

From 2011 – 2016, children who are active three or more times dropped every year from 

28.3% in 20112 to 23.9% in 2017.  In the same years, children active at least once per 

week declined as well, from 56.3% in 2012 to 52.0% in 2017.  Meaning that 76.1% of 

children do not participate in physical activity at least three times a week, and 48% do not 

participate in physical activity at least once a week, respectively (PHIT, 2019).   

It does not help that children are targeted and manipulated towards making 

unhealthy diet choices (Story and French, 2004).  They seem to be living in a perpetual 

state of toxic food environment and sedentary lifestyles.  Food and beverages at school 

fall into two main categories: (1) federal school lunch and breakfast programs and (2) 

foods and beverages sold outside the formal meal programs, specifically à la carte items 

available in the school cafeteria and venues outside the cafeteria, such as vending 
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machines, snack bars, school stores, and fund‐raisers (Institute of Medicine, 2007).  The 

competitive foods category is where children are most susceptible to unhealthy diet 

choices at school.  Choices that range from candy bars, deep-fried foods, ice cream, and 

sugary drinks.  These are the types of foods and drinks that are high energy density foods, 

they contain a lot of calories from sugar and fat that fit into a small serving size.   

An example of unhealthy diet choice manipulation is provided by Campbell, and 

Campbell (2006, pg xvii), whom provide practical evidence for the barrage of junk food 

ads.   

 You pick up an issue of National Geographic Kids, a magazine published by the 

 National Geographic Society “for ages six and up,” expecting to find wholesome 

 reading for youngsters.  The pages, however, are filled with ads for Twinkies, 

 M&Ms, Frosted Flakes, Froot Loops, Hostess Cup Cakes, and Xtreme Jell-O 

 Pudding sticks.   

Campbell & Campbell (2016) added that is what scientists and food activist at 

Yale University call a toxic food environment.  The school food environment plays a 

vital role in this toxic environment.  Schools have tremendous impact on children and 

adolescent diets, as they consume a substantial proportion (between 19% and 50%) of 

their total daily calories at school (Gleason & Suitor, 2001).   

Studies suggested that diets high in trans and saturated fats can negatively impact 

learning and memory, nutritional deficiencies early in life can affect the cognitive 

development of school-aged children, and access to nutrition improves students’ 

cognition, concentration, and energy levels.  Case in point, a study found that 5th grade 

students with less nutritious diets performed worse on a standardized literary assessment 
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(Florence, Asbridge, & Veugelers, 2008).  Overweight and obesity in children and 

adolescents may also influence their ability to be attentive and remain in class (National 

Association of School Nurses (NASN, 2013).   

 Research has shown that children and adolescents who are obese have lower 

educational engagement, more behavioral problems, and more school absences (Halfon, 

Larson, & Slusser, 2013; NASN, 2013; Ramaswamy, Mirochna, & Perlmuter, 2010; 

Shore, Sachs, Lidicker, Brett, Wright, & Libonati, 2008).  These investigators also found 

that students who are obese are more likely to repeat a grade, have lower grade point 

averages and lower reading scores, respectively (Halfon et al. 2013; Ramaswamy et al. 

2010; Shore et al., 2008).   

 For these purposes, this quantitative study explored the impact of health-related 

fitness and academic performance among elementary students.  In this first chapter, the 

researcher will present a brief overview of the literature pertaining to (a) introduction; (b) 

background of study; (c) statement of the problem; (d) statement of the purpose and 

significance; (e) research questions with null and alternative hypotheses; (f) definition of 

terms; (g) theoretical framework; (h) limitations; (i) delimitations; (j) assumptions; and 

(k) organization of the study.  

Statement of the Problem 

 Students in the U.S. are lagging in terms of academics and health-related fitness 

despite the investment placed on education.  The National Center for Education, the 

primary federal entity for collecting, analyzing, and reporting data in the United States 

reports the expenditure measure.  It found that total expenditures for fiscal year 2015 

designated for public elementary and secondary schools in the U.S. was to $575.8 billion, 
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or $11,454 per public school student (Cornman, Zhou, Howell, & Young, 2018).  

Education ranked third (3rd), just after military and government spending, in terms of 

discretionary spending for fiscal year 2015 in the U.S. (National Priorities Project, n.d.).    

 To gain a broader perspective, it is important to view the national education 

expenditure in the U.S. with that of other developed countries.  The Organisation for 

Economic Co-operation and Development (OECD), represented by 35 countries globally, 

turn to one another to identify problems, and promote policies to solve problems after a 

through discussion and analysis.  OECD tracks education spending expenditure in U.S. 

dollars per student and as a percentage of Gross Domestic Product.  Their findings from 

2005 to 2015 provides historical context and ranks the U.S. at number 2 in primary 

education expenditures.  A table of the Top 5 countries is listed below (OECD, 2019).   

 

Table 1.  Top 5 OECD Country Education Expenditure Per Student in Constant 2017  

     U.S. Dollars 

 

Expenditures and percentage change in expenditures per full-time-equivalent (FTE) 

student for elementary and secondary education from 2005 to 2015, by Organisation for 

Economic Cooperation and Development (OECD) country. 

 
Country                                      2005 2015 

Norway $12,600 $15,100 

 

United States $12,300 $12,800 

 

Belgium   $9,500 $12,300 

 

Republic of Korea   $7,500 $12,000 

 

Iceland $16,300 $11,600 
 

NOTE: Austria, Canada, Denmark, Israel, Lithuania, Luxembourg, New Zealand, Switzerland, and Turkey were excluded from this 
figure because data on expenditures was not available for either 2005 or 2015.  Monetary amounts are in constant 2017 dollars using 

the purchasing power parity (PPP) index and the national Consumer Price Indexes, available on the OECD database.  

 

It is important to observe that while other countries have significantly increased 

spending on education (e.g. Republic of Korea’s 62.5% increase), the U.S. has sustained 
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a Top 5 ranking throughout the span of 2005 – 2015 (OECD, 2019).  Despite the 

significant investment, U.S. students continue to slide in the global rankings than that of 

their peers in many other countries.  One of the biggest cross-national tests is the 

Programme for International Student Assessment (PISA), which every 3-years measures 

reading ability, math and science literacy and other key skills among 15-year-olds in 

dozens of developed and developing countries.  The most recent PISA results, from 2015, 

placed the U.S. an unimpressive 38th out of 71 countries in math and 24th in reading, and 

science.  Among the 35 members of the Organization for Economic Cooperation and 

Development, which sponsors the PISA initiative, the U.S. ranked 30th in math and 19th 

in science (Pew Research, 2017).  

To close the widening education achievement gap of U.S. students, The One 

Hundredth Seventh Congress of the United States passed what is commonly known as the 

No Child Left Behind Act of 2001 (NCLB), which in 2015 was replaced by the Every 

Student Succeeds Act.  The merits of NCLB are debatable, but the following three points 

cannot, these include:  

a) (Sec. 101) Establishes I-A requirements for: (1) yearly testing and 

assessments of student performance; (2) State standards for and assessments 

of Adequate Yearly Progress (AYP); (3) local educational agency (LEA) 

identification of schools for improvement and corrective actions; 

b) Requires States, by the 2005-2006 school year, to conduct annual academic 

standards-based assessments in mathematics and reading or language arts in 

grades 3 through 8.  
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c) Establishes requirements for academic assessment and for LEA and school 

improvement.  Requires LEAs receiving I-A funds to identify for school 

improvement any elementary school or secondary school served under I-A 

that fails, for two consecutive years, to make AYP as defined in the State’s 

plan.   

 NCLB (2001) effectively led to removing ancillary courses and physical 

education from the elementary curriculum.  School administrators focus on math, 

reading, and writing from PK – 4, and add science to grade 5.  For PK – 4, a typical 

student schedule includes 90-minute classes in math, reading, and writing, and 30-

minutes for ancillary, which could include computer lab, art, music, recess.  For 5th 

grade, a typical student schedule includes 90-minute classes in math, reading, and 

science, and 30-minutes for ancillary, which like PK – 4 could include computer lab, art, 

music, recess.  It is not entirely by choice of the administrators to enforce schedule of this 

nature, but they are compelled due to the NCLB emphasis on academic readiness, 

adequate yearly progress, and funding, of course.      

 A closer look at the extent of these shifts in instructional time was studied by the 

Center of Education Policy in 2007.  Among other findings, CEP’s 2007 report 

concluded that since school year 2001-02, when NCLB was enacted, 62% of all school 

districts had increased the amount of time spent in elementary schools on English 

language arts (ELA) and/or math, while 44% of all districts had increased time for ELA 

and/or math while also cutting time for elementary school science, social studies, art and 

music, physical education, lunch, or recess.  Table 1.1 below illustrates the changes in 
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instruction time in elementary school since 2001 to the time the survey was connected in 

2006-07 (McMurrer, 2008).   
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Table 1.1. Changes in Instruction Time in Elementary Schools Since 2001 - 2002 

Table 2. Changes Since 200 

Subject Average Total 

Instructional 

Time Pre-

NCLB 

(Minutes per 

week) 

Average Total 

Instructional 

Time Post-

NCLB 

(Minutes per 

week) 

Average 

Increase 

(Minutes per 

Week) 

Average 

Increase as a 

Percentage of 

Total 

Instruction 

Time 

English 

Language Arts 

(ELA) 

378 520 141 47% 

Mathematics 264 352 89 37% 

Either/both 

subject(s) 

513 699 186 43% 

 
Note: The final column shows the percentage increase in instructional time in the average district. Percentages were first calculated for 

each district in the sample, then weighted and averaged across districts to generate the numbers reported here. More information about 

the calculations presented in this table can be found at www.cep-dc.org in the Methodology link accompanying this report. Source: 
Center on Education Policy, February 2007, District Survey, items 18 & 19 (table IT-18A). 

 

 In summary, CEP’s nationally representative survey of 349 responding school 

districts, conducted between November 2006 and February 2007, reported an increase in 

ELA instruction time by 47% and 37% in math, respectively (McMurrer, 2008).  Stated 

another way, 699 minutes are dedicated to ELA and math out a possible of 2,100 minutes 

instructional minutes available per week (McMurrer, 2008).  Thirty-three (33%) of an 

elementary student’s time is attributed to just two subjects, leaving art, social studies, 

music, physical education, and humanities to be accounted for in middle school of high 

school.    

Statement of Purpose    

The purpose of this study was to examine the impact of health-related fitness, as 

measured by the FitnessGram® BMI battery, on academic performance, utilizing 

quantitative data derived from standardized test scores in reading and mathematics.  This 

study specifically examined data from elementary schools, where the theory of 
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generational replacement is best explored.  The theory of generational replacement stated 

that changes in adolescents’ attitudes are important markers of long-term social change 

(Wray-Lake, Flanagan, & Osgood, 2010).  Moreover, identities formed in adolescence 

are likely to inform values, attitudes, and behaviors throughout life (Alwin & 

McCammon, 2003; Flanagan, 2004; Kroger, 2007). 

Consequently, behavior patterns established in the adolescent stage of life, when a 

child is developing into an adult, will serve as the foundation for latter stages of life. 

Furthermore, since most children spend a large portion of their day at school, the school 

is an ideal setting and one of the most efficient systems to reach children and adolescents 

to provide health services and strategies to prevent overweight and obesity (CDC, 2016).   

Take fall 2017 as an example, where about 50.7 million students attended public 

elementary and secondary schools.  An additional 5.2 million students are expected to 

attend private elementary and secondary schools, accounting for more than 55 million 

students attending an institute of primary or secondary grades in the U.S. (NCES, 2017).  

In 2007 – 2008, the most recent data provided by NCES, an average of 6.64 hours were 

spent in school by U.S. children (NCES, 2008).  A state-wide analysis showed that Texas 

children spent an average of 7.0 hours, inclusive of recess and break, in school during the 

academic year of 2014- 2015 (Education Commission of the States, 2014).  Following 

that statistical logic, it is safe to assume that Texas children spend 1/2 of their awake 

hours at school, assuming 8-hours are dedicated to rest and sleep. 

Exploring the impact between health-related fitness and academic performance 

could further substantiate findings from Centers for Disease Control and Prevention, the 

Institute of Medicine, the Alliance for a Healthier Generation, the World Health 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2790169/#R1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2790169/#R1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2790169/#R14
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Organization, The Cooper Institute, Texas Youth Fitness Project, and others which 

suggest schools as a primary source for overcoming and preventing obesity.  There is 

substantial evidence that schools are poised to become the integral part of the fight 

against obesity because school-based programs have successfully helped students lead a 

more active lifestyle by overcoming sedentary behaviors, making better nutrition choices, 

and achieve healthier BMI levels (HSPH, 2018).   

A complete list of school obesity prevention recommendations by HSPH (2018) 

suggested that “the foundation for lifelong health is laid in childhood.”  Similarly, 

Stanford University School of Medicine researchers concluded that when obesity begins 

in childhood, it tends to persist throughout life (Digitale, 2018).  Finally, this study 

closely associated with Pillar One: Build on the Classics, and Pillar Nine: Cultivate a 

Strong Global Focus--two of the Ten Pillars of Houston Baptist University.  

The Ten Pillars were designed to further the spirit and direction of the university 

and the College of Educational and Behavioral Sciences.  A thorough study of health-

related fitness and what impact it has on academic performance required historical 

context, along with understanding of the science and mathematical components.  

Subsequently, findings from this study may aid in offering a health-conscious curriculum 

and justifying the financial investment needed to tackle the global epidemic of obesity 

that crosses demographic and geographic boundaries.  

Significance of Study 

While the effect of nutrition on health and school performance, and the effects of 

physical education on academic performance have been studied, few research studies, 

have examined the effect of health-related fitness and its impact to academic performance 
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(Alswat, Al-Shehri, Aljuaid, Alzaidi, & Alasmari, 2017; Anderson & Good, 2016; Finn, 

Faith, & Seo, 2018).  Moreover, even among these studies, the BMI-academic link has 

not been conclusively recognized or specifically assessed.  As highlighted previously, 

obesity numbers, among 5- to 10-year-olds, is lacking at the state level, display multiple 

variances, and/or aggregated at the national level.  These factors add to the significance 

of this study, where obesity among elementary students was specifically analyzed for its 

impact of academic performance.    

Schools are the best avenue for tackling our nation’s most vital health and social 

issues is acknowledged and suggested by Harvard’s T. H. Chan School of Public Health 

(HSPH, 2018).  HSPH (2018) not only list schools as a source of obesity prevention, but 

it also opines that physical activity lessons can be integrated into the curriculum of core 

classroom subjects, physical education, and after-school enrichment programs to solidify 

behavior that will help students choose and sustain healthy lifestyles.  HSPH (2018) also 

stated that schools can serve as important data sources on student health.  From a policy 

standpoint and action research perspective, anonymous, school-level information on 

students’ body mass index (BMI) can assess success of current programs and decide the 

direction of future programs (HSPH, 2018). 

Schools being the best avenue for change was supported by Florence, Asbridge, 

and Veugelers (2008).  Their research on 5,200 5th grade students in Nova Scotia, 

Canada, supported the broader implementation and investment in effective school 

nutrition programs that have the potential to improve student access to healthy food 

choices, diet quality, academic performance, and health.  It is no surprise then that 

parents, teachers, administrators at various levels, local, district, state, and federal, profit 
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and nonprofit organizations and, most importantly, students are constantly on the search 

for the variable that will improve academic performance (Florence, et al. 2008).    

That said, perhaps an indispensable significance of this study may be its global 

applicability, where obesity is independent of demographics and various factors.  For 

background, consider the term Aether, used by the great Greek philosopher Aristotle, to 

mean an unknown substance between the elements of land, air, water, and fire (Meriam 

Webster’s, n.d.).  Aristotle further opined that this unknown moved circularly in nature, 

while the remaining four elements moved linearly (Meriam Webster’s, n.d).  Today, 

aether translates to the term quintessence.   

In contemporary times, the applicational of quintessence has been used loosely to 

emphasize various threats.  It is the researcher’s opinion, however, that quintessential 

threats may best be applicable to only the notions of climate change and obesity.  In the 

21st century, both climate change and obesity have global impacts and effect locations 

and demographics equally.  Climate change is not restricted to a specific environment 

(e.g. coastal area), it impacts all biomes.  Similarly, obesity is impartial to race, sex, 

ethnicity, affluency, or any other variable, as it effects every demographic without 

prejudice.  Moreover, these notions fit Aristotle’s theory of being circular in nature, as 

climate change and obesity require etiological solutions.  In turn, this study may be used 

globally to formulate policy, allocate resources and guide informed data-driven decisions.         
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Research Questions and Hypothesis 

1. What is the impact of obesity on academic performance in elementary students?  

Ha1: There will be a significant cohort effect on health-related fitness and overall 

school performance, as measured by STAAR® reading test scores.   

H01: There will not be a significant cohort effect on health-related fitness and overall 

school performance, as measured by STAAR® reading test scores.   

Ha2: There will be a significant cohort effect on health-related fitness and overall 

school performance, as measured by STAAR® mathematics test scores.   

H02: There will not be a significant cohort effect on health-related fitness and overall 

school performance, as measured by STAAR® mathematics test scores.   

Ha3: There will be a significant sex effect of health-related fitness on overall school 

performance, as measured by STAAR® reading test scores. 

H03: There will not be a significant sex effect of health-related fitness on overall 

school performance, as measured by STAAR® reading test scores. 

Ha4: There will be a significant sex effect of health-related fitness on overall school 

performance, as measured by STAAR® mathematics test scores. 

H04: There will not be a significant sex effect of health-related fitness on overall 

school performance, as measured STAAR® mathematics test scores. 

Ha5: There will be an indirect correlation between high BMI and STAAR® reading 

test scores.      

H05: There will not be an indirect correlation between high BMI and STAAR® 

reading test scores.      
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Ha51: There will be an indirect correlation between high BMI and STAAR® 

mathematics test scores.      

H051: There will not be an indirect correlation between high BMI and STAAR® 

mathematics test scores.      

For the purposes of this study, healthy weight zone, categorized as BMI achieving 

healthy fitness zone on the PFAI, will be referred to as health weight zone students.  

Conversely, unhealthy weight zones, categorized as BMI percent at high-risk on the 

PFAI, will be referred to as obese students.   
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Definition of Terms 

For consistency, this section provides a brief description of the terms and 

technical language used in this study.   

Biopsychosocial (BPS) - approach systematically considers biological, 

psychological, and social factors and their complex interactions in understanding health, 

illness, and health care delivery (Engel, 1977).  

Body Mass Index (BMI) – a simple index of weight-for-height that is commonly 

used to classify overweight and obesity in adults.  It is defined as a person's weight in 

kilograms divided by the square of his height in meters [kg/m2], (World Health 

Organization (2017).  

FitnessGram® – a health-related youth fitness assessment that utilizes evidence-

based standards to measure the level of fitness needed for good overall health. 

Overweight and obesity – abnormal or excessive fat accumulation that may impair 

health (World Health Organization, 2017).  

Overweight – a BMI at or above the 85th percentile and below the 95th percentile 

for children and teens of the same age and sex (Center for Diseases Control and 

Prevention, 2016).  

 National Center for Education Statistics (NCES) - The National Center for 

Education Statistics (NCES) is the primary federal entity for collecting and analyzing 

data related to education in the U.S. and other nations (NCES, 2018).   

Physical Fitness Assessment Initiative (PFAI) – a program designed to gather 

physical fitness data on Texas students, grades 3-12, to determine the relationship 
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between student academic achievement, attendance, obesity, disciplinary problems, and 

school meal programs.  

Personal Health Investment Today America (PHIT) - is a cause and campaign 

dedicated to increasing physical activity and fitness to improve the health of all 

Americans (PHIT America, 2018).  

State of Texas Assessment of Academic Readiness (STAAR®) – a state program 

that measures the Texas Essential Knowledge and Skills (TEKS) curriculum standards in 

reading and mathematics; grades 3–8, writing at grades 4 and 7; science at grades 5 and 

8; social studies at grade 8; and end-of-course (EOC) assessments for English I, English 

II, Algebra I, biology and U.S history. 

Texas Academic Performance Reports (TAPR) – database that pulls together a 

wide range of information on the performance of students in each school and district in 

Texas every year (TEA, 2018). 

Texas Education Agency (TEA) - The Texas Education Agency is the state agency 

that oversees primary and secondary public education (TEA, 2018). 
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Theoretical Framework 

The theoretical framework of this study is based upon the biopsychosocial model, 

which includes the three dimensions of biological, psychological, and social (Engel, 

1977).  It is important to have some background of the biopsychosocial model for proper 

appreciation of the framework and its application towards this study.  Prior to George 

Engle’s (1977) theory, the author of the biopsychosocial model, medicine was 

approached linearly—cause and effect.  This linear approach is called the biomedical 

model, which is commonly defined as the focus on the biological or physical aspect of 

the disease (Engel, 1977).   

The dominant model of disease today tends to be biomedical, leaving no room 

within its framework for the social, psychological, and behavioral dimensions of illness.  

A biopsychosocial model is proposed that provides a blueprint for research, a framework 

for teaching, and a design for action in the real world of health care (Engel, 1977).  Thus, 

while the biomedical served a purpose at one time, it is may now be an archaic approach 

since it is not holistic as it lacks the aspect of social, environmental, and behavior.  For 

example, the impact of being overweight / obese and academic performance requires 

obesity to be viewed holistically, as defined by both the WHO and CDC.   

According the WHO factsheet on Overweight and obesity, overweight and 

obesity, as well as their related noncommunicable diseases, are largely preventable. 

Supportive environments and communities are fundamental in shaping people’s choices, 

by making the choice of healthier foods and regular physical activity the easiest choice 

(the choice that is the most accessible, available and affordable), and therefore preventing 

overweight and obesity (WHO, 2017).  Similarly, CDC recommends a multifaceted 
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strategy to prevent obesity.  Policy makers, state and local organizations, business and 

community leaders, school, childcare and healthcare professionals, and individuals must 

work together to create an environment that supports a healthy lifestyle (CDC, 2015).  It 

is noteworthy that each organization calls for creating a supportive environment and 

promote healthy living behaviors for preventing overweight / obesity.    

  On a practical level, maintaining a healthy weight zone or having to lose a couple 

of pounds is realization for why the biomedical framework may not be prudent.  Studies 

have shown that maintaining and losing both require the dimensions of biological, 

psychological, and social.  Nguyen and Bera (2016) found that participants lost an 

average of 22.8 pounds, or 10.8% from the initial weight when the biopsychosocial 

approach was applied.  Bomberg et al. (2019) observed that any medicine used to treat 

adult and pediatric obesity would have to start with identifying and remedying the 

biopsychosocial determinants of obesity.  Following that logic, an individual can 

biologically sustain a healthy weight zone, psychologically understand that healthy and 

unhealthy weight zones are exclusive to each individual, and sociological be cognizant of 

environments which supports a healthy lifestyle.  For these reasons, the biopsychosocial 

model serves best to measure the impact between health-related fitness and academic 

performance.   

Limitations 

As with quantitative studies, data collection was identified as the key limitation in 

this research as well.  While the Texas legislature, under Senate Bill (SB) 530 passed in 

2007, required utilization of FitnessGram®, the agency left it up to the discretion of the 

district for reporting of the collected and measured data.  SB 530 also mandated analysis, 
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as school districts were required to compile the results of the physical assessment, to 

include any correlation between health-related fitness and the following: (1) student 

academic achievement levels; (2) student attendance levels; (3) student obesity; (4) 

student disciplinary problems; and (5) school meal programs.   

Data scrub, however, found significant gaps on what measures districts reported 

or conducted analysis on.  For example, some campuses provide numbers for males or 

females only, did not differentiate between grades 3 – 5, or choose not to test the body-

mass index measure, a critical component of preventing obesity.  Causality, where low 

levels of physical fitness led to lower scores or vice versa, was another limitation since 

the data utilized was cross sectional.  The researcher further acknowledged that biases in 

student responses was a factor, as some students may refuse to participate in the 

FitnessGram®.  The potential for data to be skewed further exist, as not all students may 

have participated (i.e. chronically absent students or participation restricted due to 

behavior).    

Lastly, health-related fitness is just one component that may affect achievement.  

Studies have shown that other factors, like macro and micro nutrition, natural ability, 

sleep hygiene, life patters, etc., influence academic achievement.  In turn, the researcher 

acknowledges that diets of students are an unknown.  It is assumed, however, that 

students participating in the Free Meals and Reduced-Price Meals program have access to 

some form of nutrition shaped by the U.S. Department of Agriculture.   

Delimitations 

The current investigation was delimited to analyzing data from only two school 

districts, one in the southeastern and the other in the northcentral regions of Texas.  The 
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student population was also restricted to elementary school children, thereby excluding 

the sixth grader to high school student population.  The study was further delimited to 

using the FitnessGram® to measure the fitness levels of the students.  Academic 

performance was measured solely based on scores reported on the State of Texas 

Academic Achievement Readiness in English Language Arts, and Mathematics for the 

2012 – 2013, and the 2013 – 2014 academic years.  The researcher, by design, did not 

analyze academic performance based on overall grade point averages or achievement in 

singular subjects.   The researcher also recognized that there are other important factors 

that drive academic performance, which include, but are not limited to, natural ability, 

sleep, and life patters.   

Assumptions 

 It is assumed that the data provided in FitnessGram®, Physical Fitness 

Assessment Initiative and other similar instruments were accurately recorded and were 

administered on consistent basis and within state advised timelines.  Similarly, it is 

assumed that the physical education teachers, teacher aides, and administrators provided 

the fitness measures (e.g. sit and reach, push up, trunk lift) in accordance with 

FitnessGram® recommendation and standards.  For instance, the trunk lift, a measure of 

musculoskeletal fitness, was done by a student lying flat on his/her stomach, with the 

arms to the student's side and then the student lifts their upper body off the ground, with a 

maximum of 12 inches, and holds it up long enough to be measured.      

 Another assumption is that students may not have taken advantage of the school 

free meals or reduced-price meals despite qualifying for the program.  Many students 

found the meals unsatisfying, as the taste and quality are not palatable.  Cafeteria 



47 

 

 

operators and nutrition directors nation-wide report over-flowing trash cans while the 

cash registers receipts are diminishing as children toss out the heathier options and opt-in 

for brown-bag lunches.  The School Lunch Project: Culinary Denial, created by civics 

students at Roosevelt High School in Chicago, Illinois, took on the problem of fixing 

gross lunches.  The students debuted their website featuring photos of unappetizing food 

they’ve been served at school, including images of still-frozen fruit cups, spoiled produce 

and questionable meat (Erbentraut, 2015).  Since this study also involved the social 

environment, it is assumed that students consumed the reduced price or free meals and 

did not just go through the motions of the cafeteria line to only dispose of the meal in the 

trash.   

Organization of the Study 

 This study is organized into five chapters.  Chapter I includes introduction, 

background of the study, statement of the problem, statement of the purpose and 

significance, research questions with null and alternative hypothesis, definition of terms, 

theoretical framework, limitations, delimitations, assumptions, and organization of the 

study.  In Chapter II, the researcher provides a review of the literature which includes an 

introduction, theoretical framework, subtopics, and a summary.  In Chapter III, the 

researcher describes the methodology used in this study, which includes research design, 

participants, context and setting, instrumentation, data collection, and data analysis.  In 

Chapter IV, the researcher will provide findings of the study.  In Chapter V, the 

researcher will provide discussions, implications, recommendations, and conclusions.  
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CHAPTER II 

REVIEW OF LITERATURE 

The purpose of this study was to examine the impact of health-related fitness, as 

measured by the FitnessGram® BMI battery, on academic performance, utilizing 

quantitative data derived from standardized test scores in reading and mathematics.  This 

study specifically examined data from elementary schools, where the theory of 

generational replacement is best explored.  The theory of generational replacement stated 

that changes in adolescents’ attitudes are important markers of long-term social change 

(Wray-Lake, Flanagan, & Osgood, 2010).  Moreover, identities formed in adolescence 

are likely to inform values, attitudes, and behaviors throughout life (Alwin & 

McCammon, 2003; Flanagan, 2004; Kroger, 2007). 

Consequently, behavior patterns established in the adolescent stage of life, when a 

child is developing into an adult, will serve as the foundation for latter stages of life. 

Furthermore, since most children spend a large portion of their day at school, the school 

is an ideal setting and one of the most efficient systems to reach children and adolescents 

to provide health services and strategies to prevent overweight and obesity (CDC, 2016).   

Take fall 2017 as an example, where about 50.7 million students attended public 

elementary and secondary schools.  An additional 5.2 million students are expected to 

attend private elementary and secondary schools, accounting for more than 55 million 

students attending an institute of primary or secondary grades in the U.S. (NCES, 2017).  

In 2007 – 2008, the most recent data provided by NCES, an average of 6.64 hours were 

spent in school by U.S. children (NCES, 2008).  A state-wide analysis showed that Texas 

children spent an average of 7.0 hours, inclusive of recess and break, in school during the 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2790169/#R1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2790169/#R1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2790169/#R14
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academic year of 2014- 2015 (Education Commission of the States, 2014).  Following 

that statistical logic, it is safe to assume that Texas children spend 1/2 of their awake 

hours at school, assuming 8-hours are dedicated to rest and sleep. 

Exploring the impact between health-related fitness and academic performance 

could further substantiate findings from Centers for Disease Control and Prevention, the 

Institute of Medicine, the Alliance for a Healthier Generation, the World Health 

Organization, The Cooper Institute, Texas Youth Fitness Project, and others which 

suggest schools as a primary source for overcoming and preventing obesity.  There is 

substantial evidence that schools are poised to become the integral part of the fight 

against obesity because school-based programs have successfully helped students lead a 

more active lifestyle by overcoming sedentary behaviors, making better nutrition choices, 

and achieve healthier BMI levels (HSPH, 2018).   

A complete list of school obesity prevention recommendations by HSPH (2018) 

suggested that “the foundation for lifelong health is laid in childhood.”  Similarly, 

Stanford University School of Medicine researchers concluded that when obesity begins 

in childhood, it tends to persist throughout life (Digitale, 2018).  Finally, this study 

closely associated with Pillar One: Build on the Classics, and Pillar Nine: Cultivate a 

Strong Global Focus--two of the Ten Pillars of Houston Baptist University.  

The Ten Pillars were designed to further the spirit and direction of the university 

and the College of Educational and Behavioral Sciences.  A thorough study of health-

related fitness and what impact it has on academic performance required historical 

context, along with understanding of the science and mathematical components.  

Consequently, findings from this study may aid in offering a health-conscious curriculum 
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and justifying the financial investment needed to tackle the global epidemic of obesity 

that crosses demographic and geographic boundaries.  

The Biological, Psychological, and Sociological Approach 

The theoretical framework of this study is based upon the biopsychosocial model, 

which includes the three dimensions of biological, psychological, and social.  It is 

important to understand the biopsychosocial model for proper appreciation of the 

framework and its application towards this study.  Prior to George Engle’s (1977) theory, 

the author of the biopsychosocial model, medicine was approached linearly—cause and 

effect.  This linear approach is called the biomedical model, which is commonly defined 

as the focus on the biological or physical aspect of any disease (Engel, 1977).   

The dominant model of disease today tends to be biomedical, leaving no room 

within its framework for the social, psychological, and behavioral dimensions of illness.  

A biopsychosocial model is proposed to provide a blueprint for research; a framework for 

teaching; and a design for action in the real world of health care (Engel, 1977).  Thus, 

while the biomedical model served a purpose at one time, it may now be an archaic 

approach since it is not holistic as it lacks the aspects of social, environmental, and 

behavior.  Research shows that these aspects are critical to halting the upward trend of 

obesity.   

Li, H., Li, W., Zhao, and Li, M. (2017), using the Social-Ecological Constraint 

Model for Inclusion, further substantiated the individualization and socioeconomic 

connection.  Li and colleagues (2017) sub-grouped structural (height, weight, muscle 

mass), functional (attention, motivation, memory), and social (gender, race/ethnicity, 

socioeconomic status) as individual constrains for their study on effective strategies for 
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including overweight and obese students in physical education.  Within that context, 

Cason-Wilkerson, Goldberg, Albright, Alison, and Haemer (2015) found that low-income 

families changed their health-related fitness behaviors (e.g. increasing physical activity 

and making healthier dietary choices) as a result of the educational program offered by 

the school.  The finding of these studies aligns with the recommendations proposed by 

both the World Health Organization and Center for Diseases Control and Prevention, 

were obesity is best prevented and overcome when treated holistically.        

Historical Background 

 This section provides a historical background regarding the research that has been 

conducted on the relation of health-related fitness and academic performance.  It is 

important to summarize the published literature that addresses the relationship between 

obesity and academic performance to understand the current situation.  While medical 

professionals have long hypothesized that physical inactivity is directly related to chronic 

diseases, it was not until 1967 that researchers began studying this relationship (Castelli 

et al., 2014).  Castelli and colleagues noted that many research designs during this 

timeframe neglected to account for the possible effects of demographic and psychological 

and physiological variables such as, body mass index, physical fitness, and parental 

involvement.  Castelli et al., (2014) further segment and categorized each era with its 

findings and limitations.   

Eras of research  

 The early research is segmented between 1967 – 1999, with Standard-Based Era 

sectioned from 1980 – 1989, and Modern Education sectioned from 1990 – 1999 (Castelli 

et al., 2014).  During the Standard-Based Era, Castelli et al., (2014) found much of the 
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research in the 1980s was centered on the relationship between sport participation and 

academic performance.  In this pursuit of understanding the effects of sport, some 

researchers explored the interaction between several psycho-social variables such as self-

esteem (Mechanic & Hansell, 1987) and self-concept (Schumaker, Small, & Wood, 

1986) with sport participation and academic performance, and found mixed results.   

In the Modern Education decade (1990 -1999), randomized controlled trials were 

used to assess the effects of specific programs, such as Sports, Play, and Active 

Recreation for Kids (SPARK) to determine the primary effects of physical activity on 

childhood health and secondary outcomes like academic performance (Castelli et al., 

2014).  After 2 years of implementation, multiple health benefits were evidenced; 

however, a significant difference in academic performance between those children who 

participated in SPARK compared to those who had not was evident (Sallis et al., 1997).  

The conclusion was there were no adverse effects on academic performance by spending 

additional time in physical education over more time in subject matters (Sallis et al., 

1997).  The key finding during this era substantiates today’s initiative of encouraging at 

least 60-minutes of play for children in order to maintain a healthy weight (WHO and 

CDC, 2018).   

From President Obama’s Get Active | Let’s Move, to the National Football 

League’s Play 60 (NFL.com, data) to the CDC, all recommend and urge for 60-minutes 

of moderate to rigorous physical activity a day.  Classified as Turn of the Century (2000 

– 2009) by Castelli et al., (2014) is where the research starts taking a more holistic 

approach and concludes a significant finding.  Large-scale, cross-sectional research, with 

sample sizes in the hundreds of thousands, dominated the landscape as public health 
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researchers began to further explore the health benefits of physical activity engagement 

(Castelli et al., 2014).  A shift away from adolescence to early childhood occurred as 50% 

of the research studies included in this period targeted children 3–10 years old.  National 

and state surveillance of early childhood and kindergarten students as well as fitness test 

scores from children in grades 3–12 supported these analyses (Texas Youth Fitness 

Study, 2010).  The utilization of existing databases translated into publications 

predominantly centered around physical fitness and student achievement test data 

(Carlson et al., 2008; Castelli et al., 2007;  Eveland-Sayers, Farley, Fuller, Morgan, & 

Caputo, 2009; Grissom, 2005; Tremblay, Inman, & Williams, 2000; Wittberg, Cottrell, 

Davis, & Northrup, 2010).   

 Taking a slightly different perspective, one large-scale study of 547 Virginia 

elementary schools suggested that reductions in physical education, art, and music, or 

more time spent in academic subject matters such as math and reading did not result in 

higher academic performance (Wilkins et al., 2003).  By far, the significant finding 

during the Turn of the Century era was the notion that curriculum that lacked humanities 

and physical education did not result in higher academic performance.  This conclusion is 

supported by the Programme for International Secondary Assessments, where the most 

recent results from 2015, placed the U.S. an unimpressive 38th out of 71 countries in 

math and 24th in reading.  

Biopsychosocial Model 

 There are many theoretical frameworks that apply to studying the effects of 

exercise physiology on academics, such as the self-efficacy theory, the theory of planned 

behavior, physical self-perceptions and competence, and self-determination theory.  All 

of which could bring their own strengths and application, but diseases (e.g. obesity) and 
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education in the 21st century beg to address the components biologically, 

psychologically, and social aspects.  Hence, the researcher’s selection of the 

biopsychosocial model.   

 The biopsychosocial model can be traced to the time period between 500 to 300 

BC, when Hippocrates, about the year 500 B.C., spoke about a certain type of holistic 

approach to health and disease (Havelka, Lucanin, & Lucanin, 2009).  Hippocrates stated 

that health depends on correct proportions of body fluids, which ensure good health when 

in harmony and disease when in disharmony – the harmony being influenced by external, 

natural factors, (Havelka et al., 2009).  This approach was quiet liner in nature, as it 

looked only at the biological factors of diseases.  For instance, obesity would be viewed 

simply as the body’s response to storing fat, thus reducing everything to the biological 

and molecular level (Blouet, & Schwartz, 2011; Andrews et al., 2018).  This reductionist 

approach negates the psychological and social factors which contribute to overall health-

related fitness and overall academic performance (Blouet, & Schwartz, 2011; Andrews et 

al., 2018).   

 Fast forwarding a few thousand years brings on the redefining of the biomedical 

model by Engel (1977), who is referred to as the ‘father’ of the biopsychosocial (BPS) 

model.  Engel (1977) called for the BPS model since the previous biomedical model 

applied the reductionist approach and was narrow in its focus, excluding the 

psychological and social factors.  Engel used the emotion of grief for providing evidence 

for adopting the new BPS model.   

 Grief, an emotion was never considered under the medical framework, despite 

grievers consulting doctors for their disturbing symptoms, which they do not necessarily 
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relate to grief (Engel, 1977).  Engel (1977) argued that grief exemplified a situation in 

which psychological factors are primary, and society adapt to grievers both at the 

individual and group level.  The biomedical model did not allow for this holistic 

approach to treating an individual.   

 Following that logic, research has shown that adolescence is a critical period for 

brain maturation.  Viero and Farias (2017) noted that adolescence promotes 

biopsychosocial transformations such as increased independence and development of 

autonomy in making decisions about lifestyle practices and behaviors, as it may also 

influence lifestyle positively or negatively.  Therefore, it is important to establish actions 

that can contribute to changing the lifestyle scenario.  Physical inactivity, poor healthy 

eating and posture habits are related to the lifestyle of adolescents which have the 

capacity to interfere in human growth and development, while possibly causing the onset 

of some chronic noncommunicable diseases (NCDs) that can last a lifetime (Viero & 

Farias, 2017).    

Biological Dimension 

  As the word ‘bio’ implies, this dimension of the BPS framework examines the 

aspects of biology that influence health (Merriam-Webster Online Dictionary, n.d.).  

These tend to include brain changes, genetic dispositions, functions of major organs, such 

as the liver, the kidneys, or even the motor system.  This study will also provide 

information on the genetic disposition of obesity, which could mean that children 

categorized in obese range may have an even more need for physical activity since their 

bodies are programmed to storing higher amounts of fat.  Moreover, nutritionists, doctors, 

medical providers, and researchers agree that physical activity is key to fighting 

unhealthy genetic dispositions, like that of obesity (CDC, 2016).     
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 Experimental research has found that obesity is strongly correlated with gut 

microbes, the bacteria that exist within the stomach.  Gao et al. (2015) investigated this 

theory by analyzing the fecal samples of 63 subjects to determine the Bifidobacteria and 

E. Coli ratio (B/E ratio).  According to O’Callaghan and van Sinderen (2016), 

Bifidobacteria are among the first microbes to colonize the human gastrointestinal tract 

and are believed to exert positive health benefits on their host.  Likewise, Escherichia 

Coli, E. Coli, is very beneficial to the human body (Ingerson-Mahar & Reid, 2011).    

 Ingerson-Mahar and Reid (2011), in the report titled E. Coli: Good, Bad, & 

Deadly which was authored for The American Academy of Biology, segregate the strains 

of E. Coli under pathogenic (disease causing) and nonpathogenic (incapable of causing 

disease).  Their findings reported that nonpathogenic E. coli aid in digestion, breakdown 

of compounds and release nutrients (e.g. B12, vitamin K) that would otherwise be 

inaccessible (Ingerson-Mahar & Reid, 2011).  Moreover, scientist refer to E.coli as a 

“model organism” since it provides them with an easily studied model of biological 

processes that are shared by living organisms.      

Again, the ratio of these two microbes (B/E) was of particular interest to Gao et al. 

(2015), who cited scarcity and the lack of a defined B/E ratio as the main purpose for 

conducting the study.  Gao et al. (2015) recruited both obese and non-obese subjects from 

children who visited the Child Health Clinic of West China University Second Hospital from 

February 2012 to June 2012 and who were either diagnosed as being obese or whom fell 

under the non-obese category, according to the WHO standard of obesity.  A real-time 

quantitative polymerase chain reaction analysis of the DNA from the fecal samples found 

that an imbalance of gut microbes was present in obese children.   
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Specifically, results showed that the obese children had significantly lower content of 

Bifidobacteria and higher content of E.Coli, compared to the non-obese group.  Further 

analysis (Gao et al., 2015) of the two groups—obese and non-obese—showed no significant 

difference in age, sex and height (p > 0.05), however, a significant difference in body weight 

and BMI (p < 0.05) was observed.  The analysis also found that that the B/E ratio in the two 

groups showed significant difference (p < 0.05).  The p-value, or calculated probability, 

indicates that 95% of the data contains the true population value and only 5% can be 

attributed to randomization or chance, adding to validity and reliability of the study (Gao et 

al., 2015).  It is safe to assume that lower Bifidobacteria colonization and imbalance of gut 

microbes may play an important role in the development of obesity. 

The Brain and the Biology of Obesity 

  

 In terms of food intake and appetite control, the lateral hypothalamus – a region in 

the interbrain – is responsible for hunger perception and initiates eating, whereas the 

ventromedial part of the hypothalamus gives the signal to stop food intake when satiety 

(e.g. abundance or being full) arises (Jauch-Chara & Oltmanns, 2014).  A visual 

perspective of the brain with its specific functions aids in understanding how the 

hypothalamus, which is located in the limbic, the emotional state, of the brain is key to 

understanding appetite and satiety.   

 Andrews (n.d.), an author for Precision Nutrition, opined that the best way to 

learn about appetite control is to explore the hypothalamus and to even eliminate this 

gland/hormone to fully appreciate its function.  Andrews (n.d.) cited an example that a 

simple defect in the hypothalamus might mean someone may eat like with Prader-Willi 

Syndrome, leading to chronic overeating and obesity.  Based on this example, it suffices 

to restate that the hypothalamus plays a vital role in appetite control.    
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 Another example was provided by King and Thomas (2007), who added that 

humans feel hunger more acutely than feelings.  Meaning that the brain signals hunger 

more intensely than feelings, like that of happiness or grief.  A more in-depth study 

substantiated the acute nature of hunger and the role of the hypothalamus was performed 

by Blouet and Schwartz (2011).  Using work involving mouse models of obesity and 

diabetes, Blouet and Schwartz (2011) found that excess nutrient availability lead to an 

overabundance of a protein, known as thioredoxin-interacting protein or TXNIP, found in 

nutrient-sensing nerve cells of the hypothalamus. 

 Subsequently, increased levels of TXNIP lead to the onset of obesity and 

diminished control of blood sugar levels (Blouet and Schwartz, 2011).  Stated another 

way, increases in body weight and fat mass that lead to obesity and diabetes can be 

attributed to the nutrient TXNIP in hypothalamic nerve cells.  Hence, if levels of TXNIP 

are reduced, then that may aid in curbing weight gain which may not only prevent obesity 

but would also lessen or eliminate the second and third order effects of obesity (Blouet 

and Schwartz, 2011).   

The Role of Insulin  

 As previously stated, childhood obesity and obesity in general may lead to 

hypertension, certain cancers (20% of cancers in women and 16% in men are related to 

obesity), cardiovascular disease, type 2 diabetes, stroke, osteoarthritis, sleep apnea, 

depression and anxiety, and many other chronic health (CDC, 2016; Drexler, 2017; Mayo 

Clinic, 2018; WHO, 2017).  It is important then to understand the role of insulin, a key 

hormone that Fung (n.d.) argued is not only associated with obesity but causes obesity.   
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 Fung (n.d.) cited two studies to support his claim of insulin not just being 

associated with obesity, but rather causing obesity.  The first study was Fung (n.d.) cited 

studied 14 diabetics, whose insulin was increased by an average of 100 units per day for 

6-months, this was an effort to normalize the sugar level.  At the end of the 6-month 

period, the body weight of 14 diabetics increased by 8.7 kg or 19 lbs, despite an overall 

reduction of caloric intake by 300 calories a day.  The second study Fung (n.d.) cited was 

conducted in 2007 and involved 708 diabetics.  The same type of protocol was applied, 

where insulin was added to their daily treatment and the same results were yielded.  The 

higher the dose of the insulin, the more weight gained.  Fung (n.d.) uses these types of 

studies to insulin does not just cause obesity, but it also causes localized fat growth.   

 Moreover, Harvard University’s world-renowned Joslin Diabetes Center 

described insulin as a hormone produced by the pancreas, while the Mayo Clinic defined 

insulin as one of many hormones that helps the body turn the food into energy (Mayo 

Clinic, 2019).  In any case, this particular hormone helps release the sugar (glucose) from 

food that is ingested for cells—the basic structure of all living organisms—to use for 

energy.  Without insulin, the sugar from food stays in the bloodstream rather than being 

used by the cells for energy (Joslin Diabetes Center, 2018).   

 High levels of glucose in the blood stream can eventually lead to Type 2 Diabetes, 

since the cells are not able to use glucose for energy (Joslin Diabetes Center, 2018).  The 

body develops what scientists refer to as insulin resistance.  At the biomolecular level, 

food is converted to glucose, which is the body’s preferred energy source (Joslin Diabetes 

Center, 2018).  Some glucose is used immediately, while the excess is converted into 

glycogen by the liver and stored in the muscle tissue.  Subsequently, if an individual does 
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not have enough muscle mass and if there is still a presence of excess glycogen, then the 

liver processes it again and converts the glycogen into triglycerides (Joslin Diabetes 

Center, 2018).     

 Berg (2017) added that insulin showed be viewed as a detoxifier hormone, where 

it aids in removing toxins like sugar.  Berg (2014) stressed that the human body should 

ideally have 100 milligrams of sugar per deciliter (1/10 of a liter) of blood. The focus is 

on the number 100, anything lower causes hypoglycemia (pre-diabetic) and anything 

higher causes diabetes (Berg 2014).  The goal of 100 milligrams per deciliter allows the 

body to serve at its optimal levels, while boosting mental capacity (Berg, 2014).   

 Berg (2017) further offered that insulin resistance can be viewed as a feedback 

loop, where the pancreas produces insulin in response to foods that contain sugar, but the 

liver and the individual cells are blocked and unable to receive the insulin.  In turn, the 

pancreas does not receive the signal to stop production of the insulin, hence, the feedback 

loop is broke (Berg, 2017).  Matter of fact, this break within the feedback loop means that 

people who are insulin resistant have five to seven times more insulin in their body, 

which is what causes weight gain (Berg, 2017).     

 Shenker (2017) opined that this communication break between the pancreas and 

the liver and down at the cell level leads to higher levels of triglycerides, which are fat 

that the body stores because the cells are unable to use it.  Triglycerides, by conventional 

definition, are the majority type of fat stored by the body.  This is the key link between 

insulin resistance and obesity (Shenker, 2017).   

 Additionally, it is important to acknowledge that the body has a finite number of 

fat or adipocyte cells (Callahan, 2017).  These fat cell numbers increase through 
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childhood and adolescence and then stabilize in adulthood (Callahan, 2017).  This, 

however, does not mean that there is no variance.  The variable has to do with the size of 

the fat cell (Callahan, 2017).  Dr. Michael Jensen (n.d.), an endocrinologist and obesity 

researcher at the Mayo Clinic suggested that the death of fat cells and replacement of fat 

cells are tightly coupled.  Annually, about 10% of fat cells die and are replaced at the 

same rate, the variability then lies within the size of the fat cell (Jensen, n.d.).  Thus, 

gaining and losing weight has to do with the increase or decrease in the size of fat cells, 

rather than an increase or decrease in overall numbers of fat cells (Callahan, 2017).   

 In summary, the body uses glucose (sugar) within the blood stream as its initial 

energy source and then progresses to converting glycogen within the muscle for energy.  

Next, the body uses the energy (triglycerides) within the fat cells, it is here that the 

human body accounts for gaining or losing weight.  At the aggregate, the human body 

contains a finite number of fats cells, so there is no change in the overall number of fat 

cells.  The size of the fat cell increases or decreases based on caloric intake, exercise and 

metabolism.   

Psychological Dimension 

 The psychological dimension of BPS refers to the mental conditions, aspects like 

self-esteem, moods (depression, happiness), and negative or positive thinking.  Engel 

(1977) believed that these psychological factors may contribute to the manifestation of an 

illness in an individual.  Along that chain of thought, Jauch-Chrara and Oltmanns (2014) 

suggested that physiological stress exerts a strong influence on food intake behavior.  

Jauch-Chara et al. (2014), further urge that there is evidence that activation of the 

hypothalamus-pituitary-adrenal (HPA) axis and the sympathetic nervous system (SNS) – 

both constitute the body’s stress system – may contribute to being overweight.  Within 
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that context, the Jauch-Chara and colleague found that appetite and body weight are 

closely linked to mood, an interrelation that can be confirmed by most non-obese people.  

Depression, among other mood disorders, has a particular influence on body weight 

dysregulation and vice versa.  In turn, a healthy mood (e.g. happiness) would be 

associated with the tendency to eat less and an unhealthy mood (e.g. sadness) would tend 

to be associated with the tendency to eat more (Jauch-Chara et al., 2014).    

 Furthermore, Jauch-Chara et al. (2014) reported “a close relationship with 

psychological components comprising mood disturbances, altered reward perception and 

motivation, or addictive behavior.  Visceral obesity correlates with chronic psychosocial 

stress.  High carbohydrate intake has been discussed as an addictive disorder.  Thus, a 

circular etiology between biological, social and psychological factors can be assumed for 

obesity.  This relationship between obesity and depression has been well documented and 

has been the focus of numerous studies.  For example, the research of de Wit, van 

Straten, van Herten, Penninx, and Cuijpers (2009), reported a U-shaped association 

between depression and BMI. 

 de Wit et al. (2009) findings were unique since previous research mostly focused 

on a linear association, meaning that some researchers would find a positive association, 

other researchers would find a negative association, and some researchers finding no 

association at all.  de Wit et al. (2009) study of 43,534 individuals from the Netherlands, 

aged between 19-90 years, found a very significant U-shaped association between BMI 

categories (underweight, normal, overweight and obesity) and depression (p ≤ 0.001).  A 

p-value of 0.001 indicated that there is a less than one in a thousand chance of the 

association being incorrect.   
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Furthermore, this reciprocal link between depression and obesity is also supported 

by Gadalla, (2009), Scott, McGee, Wells, & Browne, (2008), and Vogelzangs et al. 

(2010).  Their research concluded the tendency to develop obesity increased with mood 

disorders, especially with depression.  Additional evidence that obesity may cause 

depression over time due to its negative effects on self-image is supported.  The results 

from these studies are consistent with the finding that obesity is associated with an 

increased risk of depression.   

Sociological Dimension 

The social dimension of the BPS framework refers to the environment that 

surrounds people (Engel, 1977).  In this study, the environment would involve a students’ 

home life, the socio-economic class, cultural and ethnic values, religious belief, school 

environment, peer group, basically anything that would fall into the external factors 

(Tournier et al. 2014; Van de Waal, Bourgeaud, & Whiten, 2013).   

 Stoll (2015) took it a step further and highlighted that food availability is shaped 

by social contexts and that people live in an abundance of food in Western societies.  To 

that end, unhealthy diet choices that are saturated in sugars and fatty acids cost less than 

the healthy food staples.  The healthiest diets cost about $1.50 more per day than the least 

healthy diets, according to Harvard School of Public Health researchers Rao, Afshin, 

Singh, and Mozaffarian (2013).  HSPH researchers conducted a meta-analysis of 27 

existing studies from 10 high-income countries that included price data for individual 

foods and for healthier vs. less healthy diets to arrive at that conclusion (Rao, Afshin, 

Singh, & Mozaffarian, 2013).   

 For a common frame of reference, the researchers classified healthy diet patterns, 

as diets rich in fruits, vegetables, fish, and nuts.  Conversely, unhealthy diet patterns were 
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classified as diets containing processed foods, meats, and refined grains.  Subsequently, 

the course of a year of eating a healthy diet would cost one person $550 more than living 

on unhealthy diet choices (Rao et al., 2013).  Either figure, whether taken as the daily 

$1.50 or the aggregate cost of $550 annually per person, is a substantial expenditure of 

the subjects of this study.   

 Healthcare cost are also amplified, as obese individuals pay almost $1,500 more 

each year on health care than individuals in the healthy BMI zones (Finkelstein, Trogdon, 

Cohen, & Dietz, 2009).  Rosen & Rosen (2012), authors of Obesity 101, add that weight-

loss treatment is often not covered by insurance, so overweight and obese individuals 

typically have to pay out of pocket for these services.   

 Cost of food and health is only a part of the challenge obese individuals face.  

Societal impacts for obese individuals also include lower wages because of work-place 

discrimination (Cawley, 2004), higher fuel costs (because it requires more gas to 

transport heavier cars and planes), more expensive clothing or tailoring, or having to buy 

two seats on an airplane (Jacobson & McLay, 2006; McCormick, Stone, & Corporate 

Analytical Team, 2007).  All these factors provide evidence for why obesity required 

exploration of the social dimension.    

 From a societal perspective, prejudice against obesity is considered as common as 

racial prejudice (Puhl, Andreyeva, & Brownell, 2008).  Khan (2015), Director of 

Strategies To Overcome & Prevent Obesity (STOP) Alliance, found that weight biases 

existed in all levels of society and, even more concerning, with healthcare providers.  

Healthcare providers are just as likely to have prejudices against obese individuals, even 

to the point of blatantly disrespecting their patients.  Huizinga, Cooper, Bleich, Clark, and 
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Beach (2009) hypothesized that physician respect for patients would be lower in patients 

with higher BMI for their study.  Huizinga et al. (2009) analyzed patient-physician 

communication data from 40 physicians who treated 238 patients, where the independent 

variable of BMI was measured against the dependent variable of physician respect for the 

patients.    

 With a prevalence ratio of 0.83, 95% CI: 0.73-0.95; p = 0.006; per 10 kg/m(2) 

increase in BMI, researchers concluded that higher patient BMI was associated with 

lower physician respect (Huizinga et al., 2009).  Stated another way, the prevalence ratio 

of 0.83 indicates that 83% of patients with a higher BMI experienced a lack of respect 

from their physician.  The confidence interval of 95% places this value in the range of 

0.73 – 0.95, while the p-value 0.006 indicates that the findings are statically significant.  

The 0.006 or .6% value indicates that there is a 6/1000 times that findings were attributed 

to chance (error), further substantiating that higher patient BMI was associated with 

lower physician respect.  The weight bias is not constrained to adults or any field of 

work, it also extends to children.   

 Staffieri (1967) found that 6-year-old children described pictures of overweight 

children using adjectives such as lazy, dirty, stupid, ugly, cheats, and liars.  Johnston 

(1994), author of Appearance Obsession: Learning to Love the Way You Look, offers a 

scaffolding-type look, by age, of how fatism attitudes evolve.  Johnston (1994) concurred 

that children by age six develop an active dislike of obesity and then by age seven have 

developed ideal perceptions of attractiveness.  Three years later, at age 10, obesity 

prejudices are cemented to the point of normalization, where it is socially acceptable to 
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treat fat people differently—with hate.  Other studies have suggested that such views are 

present as early as 3 years of age (Cramer & Steinwert, 1998).   

 More recently, two studies investigated which body image is more socially 

acceptable than others.  Harrison, Rowlison, and Hill (2016) presented a story of two 

friends Alfie, and Thomas to 126 children ranging from 4 – 6 years of age.  Harrison et 

al. (2016) then decided to change Alfie, as normal healthy weight Alfie, wheelchair 

bound Alfie, and fat Alfie.  The researchers then applied the same protocol to the next 

story but changed the characters to represent the female sex (Harrison et al., 2016).  In 

other words, Alfie was renamed Alfina (normal weight, wheelchair, and fat) and Thomas 

was renamed Holly.  The Alfina story was presented to 150 children (Harrison et al., 

2016).  The images used in the study, which are open to public domain, is referenced in 

Figure 2.  
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 Figure 2. The Drawings of Alfie, and Alfina (normal weight, wheelchair, and fat),   

        along with Thomas, and Holly, respectively.   

 

  
 

Figure 2. Images used by Harrison, S., Rowlinson, M., and Hill A.J., 2016, “No fat friend of mine”: Young children’s responses to 
overweight and disability.  Children, ranging from 4 to 6-years of age, used these images to attribute characteristic traits, along with 

whom they were likely to choose as a friend.  Copyright 2016 by Elsevier. Licensed and reprinted courtesy of the Creative 
Commons Attribution Non-Commercial - No Derivatives 4.0 International (http://creativecommons.org/licenses/by-nc-nd/4.0/).  

 

 Harrison and colleagues (2016) found that children viewed fat Alfie as a slob and 

a child who is not happy with his image.  Other attributes included Alfie of lacking 

friends, not being invited to parties, not being able to win a race, and not performing well 

in school.  The rejection of fat Alfina was consistent with that of her male counterpart.  

The most alarming finding, however, was that less than five children would choose fat 

Alfie/Alfina as a friend.  These findings aligned with other studies of similar nature, 
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where fat is viewed as negative character trait and that fat people are undesirable as 

friends.   

 Cramer and Steinwert (1998) found that children, as early as three years of age, 

assign negative traits, adjectives (e.g. lazy, stupid, dumb, etc.) to a figure of an 

overweight child.  Traits and adjectives aside, the same participants rejected the 

overweight child as a possible playmate and as a body shape to avoid.  This type of an 

attitude, predisposition or conceived, further leads to weight-based teasing.  Goldfield, 

Moore, Henderson, Buchholz, Obeid, and Filament (2010) found weigh-based teasing to 

be prevalent and in Ottawa-based adolescents.  Goldfield et al. (2010) studied the 

responses from 1,491 adolescents based in public and private school settings and living in 

the rural and urban areas of Ottawa.  

 Goldfield et al. (2010) found the usual, almost stereotypical findings.  Girls 

reported a heavier toll than boys (33% versus 18%) with overweight and obese being 

teased more so than normal weight, 45% versus 22%.  Goldfield et al. (2010), however, 

also reported an alarming finding—weight-based teasing was associated with 

psychological morbidity.  The Diagnostics and Statistical Manual of Mental Disorders 

(DSM-5, 2013) associates physiological morbidity to serious mental disorders (e.g. 

antisocial, avoidant, obsessive-compulsive, narcissistic, schizotypal, etc).  From a mental 

health perspective, with regards to Goldfield et al. (2010) study, meant that 396 from 

1,491 adolescents transitioned from a healthy (psychical and psychological) state-of-

being to an unhealthy and diseased condition.  

 Peters and Jones (2010) found this diseased condition and unhealthy state-of-

being to carry over to older ages, where future sport, exercise and physical 
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education professionals were asked about their perceptions towards ‘fat’ and ‘normal-

weight’ children.  Using the widely (albeit adapted) employed Children and Youth 

Physical Self Perception Profile (CY-PSPP), developed by J. R. Whitehead (1995), the 

researchers studied the responses of 167 future physical education related professionals.  

The participants had a mean age of 20.9 ± 2.9 years, mean height of 1.75 ± .l m, with the 

mean mass of 72.4 ± 12.7 kg, the mean BMI 23.7 ± 3.4 kg-m, and were selected because 

based on their studying of sport, exercise, and physical education-related courses in 

higher education.   

 Peters and Jones (2010) data analysis showed that anti-fat bias was evident in 

relation to fat children, with perceptions of the physical self of fat children held by the 

participants being significantly lower for body image, sport competence, physical 

condition, physical self-worth and global self-esteem.  Specifically, a one-sample 

t-tests identified that the future professionals held negative perceptions towards 'fat' 

children on five of the six subscales used.  Other than the subscale of strength (2.488±.52, 

p=.67), the future professionals had a statistically significant negative perception of ‘fat’ 

children.  The researched used applied a subscale mean of 2.5 to identify equivocal 

perception between ‘fat’ and ‘normal-weight’ children, condition (52±.49), body 

(1.63±.43); physical self-worth (79±.47); sport (.88±.45); and global self-esteem 

(2.10±.50), were found to be statistically significant with p-values being recorded at < 

.01.  This negative attitude toward fat and obese people further lends itself to support 

Leon Festinger’s benchmark Social Comparison Theory, where people use images of 

others that society has deemed attractive, muscular, slim, anatomically and deliberately 

proportional to compare against, both upwards and downwards.      
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 As early as 1887, advertisements promoting body shaming and ways to combat 

obesity started to become a part of the American culture.  Farrell (2011) captured fat 

shaming advertisements in her book titled, Fat Shame: Stigma and the Fat Body in 

American Culture.  For example, among ads for resorts, whiskey, and trouser stretchers 

in the popular Life magazine is an ad that reads, “TO LADIES! ARE YOU 

CORPULENT? Corpus lean is a safe, permanent and healthful flesh reducer—ten to 

fifteen pounds a month,” (Life, June 30, 1887, 373).  Most advertisements targeted 

women, such as the one featuring corsets in Figure 2.1.  Moreover, early 20th century 

seemed to took advantage of mocking fat women by portraying their girth on postcards.  

 One such example can be found by the works of Donald McGill, who is credited 

with designing over 12,000 postcards.  George Orwell (1941) captured some of McGill’s 

work in his essay, The Art of Donald McGill.  McGill, who particularly liked to use fat 

women as a medium for humor, is known for the type of illustration presented in Figure 

2.1.  An inference that may be drawn from McGill’s illustration is that the woman is large 

enough to block an ocean’s tide, along with the light from the sun.   
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Figure 2.1. Donald McGill’s Illustration of Mocking Fat Women 

 

 

Figure 2.1. Donald McGill’s illustration of mocking fat women is an early 20th Century example of body shaming.  

Source: The Art of Donald McGill by George Orwell, essay was first published in 1946.  Public Domain.  
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 Advertisements targeting obesity, despite its origin and plight on the victim, were 

not spared, as illustrated in Figure 2.2.  The etching by Charles Williams was captioned 

as humors comparison between the obese Daniel Lambert and Charles James Fox 

(Williams, 1806).  For reference, Daniel Lambert, was an oddity, as he was physically 

active, intellectually sound and nutritionally disciplined.  However, his weight gain, 

amplified upon reaching adulthood, could not be explained (Hartzman, n.d.).  It is 

commonly accepted that Lambert may have suffered from the biological and 

physiological (e.g. depression) effects which drive weight gain.   

 Hartzam (n.d.) stated that Lambert’s size (700 pounds) allowed him to generate 

income, as people paid to see his obesity.  Ridicule and body shaming of Lambert is an 

example of how men, too, are affected by societal expectations of the ideal body image.   

Pope, Phillips, and Olivardia (2000) refer to this as “The Adonis Complex.”  Adonis, 

from Greek mythology, was viewed as possessing the precise image of masculinity.  The 

authors further noted that obsession behind developing the ideal body was not existent in 

the 1950s or in the 1960s, as most men were unaware of body fat measurements.  This 

trend started changing in the 1970s and accelerated in the 1990s, where 43% of the 548 

men surveyed were dissatisfied with their overall image (Pope et al., 2000).   

 Using the results from the landmark national survey in 1997, Pope et al. (2000) 

noted that 63% of the men were dissatisfied with their abdominal circumference and 

more than half (53%) were dissatisfied with their weight.  Findings of this nature lend 

credibility to the possible inference that body image was no longer just a women issue.    
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Figure 2.2. A Humors Comparison Between the Obese Daniel Lambert and 

  Charles James Fox, the Politician 

 

 

Figure 2.2. A Humors Comparison Between the Obese Daniel Lambert and Charles James Fox, the Politician.  Coloured 

etching by C. Williams, 1806, after himself.  Source: Courtesy of the free museum and library from Wellcome.  

Reprinted under the Creative Commons Attribution-Noncommercial - No Derivatives 4.0 International 

(http://creativecommons.org/licenses/by-nc-nd/4.0/).   

 

 The onset of the 21st century did not limit fat shaming to adult women and men, it 

trickled down to children as well.  In 2011, the state of Georgia designed and published, 

the billboard in Figure 2.3, in an attempt to curb obesity by placing an in-your-face 

billboard, television, and radio campaign called, Strong4Life.  The photo used in the 

campaign quickly made its rounds through the social media circles, Facebook, Twitter, 

and blogs.  The common thread within the social media circles revolved around the 

theme of whether the ad was appropriate, was it fat shaming or was it just the message 

needed (Valladeres 2013; The Week Staff 2012; Hartman, 2011).   

 Valladeres (2013) further remarked that the advertisement speaks volumes of the 

bias society places on children, while emphasizing the notion that obesity does not 
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discriminate which is evident by the illustration in Figure 2.3.  Excess fat accumulation 

affects all races, ethnicities, sexes, and ages.   

 

Figure 2.3. Billboard Advertisement Designed by Children’s Healthcare of  

                   Atlanta for the Strong4Life Campaign. 

 

 
 

Figure 2.3. Billboard advertisement designed by Children’s Healthcare of Atlanta for the Strong4Life campaign.  
Source: Strong4Life Campaign in 2011.  Photo reprinted courtesy of Strong4Life. Public Domain.       

 

 Gorgan (2016), author of Body Image: Understanding Body Dissatisfaction in 

Men, Women and Children, observed media effects as an alternative view of the Self-

Schema Theory.  This theory, similar in nature to the Social Comparison Theory, fuels 

self-criticism due to the expectation of not living up to the ideal bodies presented by mass 

media.  Narration of fat shame not only leads to facing prejudices from others, but it may 

also manifest within (Gorgan, 1999).  This type of self-criticism may have led to penning 

of The Fat Manifesto by Judy Freespirit and Aldebaran.  Freespirit and Alderban (1973) 

declared, among other things, for fat people to united in standing together against the 
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maltreatment by commercial interests.  Moreover, the 1973 manifesto viewed the fat 

struggle in similar vein to those faced by other oppressed groups (e.g. racism, sexism, 

etc), adding further relevance to today’s environment.    

     BPS Summary  

 The complexity and the increasing prevalence of obesity warrant the application 

of the BPS framework for this study.  Nguyen, Bera, Bota & Hsu (2016) substantiate this 

claim in their study, Biopsychosocial Approach to the Treatment of Obesity: A 

Retrospective Review.  The researchers of this study applied the BPS approach to help 

142 patients lose weight at an outpatient weight loss clinic.  Their approach taught 

patients the role of insulin in weight loss; used appetite suppressants to reduce cravings; 

implemented cognitive behavioral therapy to reframe thinking; and utilized behavioral 

therapy to break old eating habits through six visits.   

 Nguyen et al. (2016) then retrospectively reviewed and analyzed the 142 patients 

who completed at least 8-weeks of treatment.  The researchers found that the patients lost 

an average of 22.8 pounds, or 10.8% from the initial weight (p < 0.001) over an average 

of 86 days of treatment.  P-value of < 0.001 indicates is considered statistically highly 

significant because it attributes that less than one in a thousand chance of being incorrect. 

While Nguyen et al. (2016) acknowledged additional prospective studies of the BPS 

framework, their research was also conclusive of the BPS framework being effective for 

weight loss.  

 

 

  



76 

 

 

Cooper Institute and the FitnessGram® 

 In 1982, The Cooper Institute launched FitnessGram®, a non-competitive health-

related fitness assessment based on the scientifically established Healthy Fitness Zone® 

standards in an effort to help schools evaluate and evolve their physical education 

programming into an education experience that supports the whole child (About, Cooper 

Institute, n.d).   

 The FitnessGram®, known as the first “student fitness report card,” was 

developed in an effort to improve school physical education programs.  It is a health-

related youth fitness assessment that utilized evidence-based standards to measure the 

level of fitness needed for good overall health.  The Cooper Institute’s motivation for 

developing the FitnessGram® was simple and pragmatic.  The institute advocated that 

students should know their fitness levels and understand the relationship between fitness 

and health just as they should know their academic progress in the classroom (About, 

Cooper Institute, n.d.).    

 This assessment included an assortment of health-related fitness tests that measure 

cardiovascular endurance, muscular strength, muscular endurance, flexibility, and body 

composition (Bass et al., 2013; Coe, Peterson, Blair, Schutten, & Peddie, 2013; Meredith 

& Welk, 2010; & Plowman et al., 2006).  These five components of fitness are each 

measured through various types of exercises provided by the FitnessGram®.  Body 

composition, the last component of fitness, is performed to determine the ratio of lean 

body tissue to fat tissue located in the body (Wells & Fewtrell, 2006).  Body composition 

is measured by taking a skin fold measurement (which measures fat at different spots on 

the body using a skinfold caliper) or by taking the body mass index (BMI) (Bass et al., 

2013; Meredith & Welk, 2010). The BMI measures an individual’s weight based on their 
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height.  It is computed by dividing the weight in kilograms by the square of the height in 

meters (Must & Anderson, 2006).  

ESSA and NCLB: A Closer Examination 

 The Elementary and Secondary Education Act (ESEA) of 1965, signed by 

President Lyndon Johnson, is a civil rights law which was designed to provide education 

funding to states in order to ensure that every student in the U.S. had access to education.  

President Johnson believed that “full education opportunity” should be “our first national 

goal,” (U.S. Department of Education, n.d.; Brenchley, 2015).  The ESEA civil rights law 

came with an expiration of every three to five years, requiring Congress to reauthorize it 

(Korte, 2015).  However, DoE records show a significant gap in reauthorizations by 

Congress.  While other educational and civil right acts were enacted, a major revision to 

ESEA did not take place until the passing of the No Child Left Behind Act of 2001 

(Introduction: No Child Left Behind, U.S. DoE, 2005).   

 NCLB stemmed from Congress’ growing concerns of the widening achievement 

gap that left poor and minority students in failing schools (Korte, 2015).  The guiding 

principle, envisioned as the fix, of the NCLB was that every child can learn, every child 

is expected to learn, and schools must show evidence of learning taking place.  NCLB 

evaluated schools and evidence of learning by mandating annual state tests, like the 

STAAR® for Texas.  A breakdown of the ESSA and NCLB by categories is listed in the 

table below (Korte, 2015; The Understood Team, 2018; U.S. DoE, 2005).   
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Table 2.  Comparison of the ESSA and the NCLB 

Category  ESSA NCLB 

Origin  Then-President Obama & 

114th Congress 

Then-President Bush & 

107th Congress 

 

Annual Testing   Same as NCLB, no change.  

 

Encourages states and 

districts to get rid of 

unnecessary testing with 

funding for audits.  

 

States had to test students 

in reading and math once a 

year in grades 3 through 8, 

as well as once in high 

school. They also had to 

test kids in science once in 

grade school, middle 

school and high school. 

 

Academic Standard 

 

No change.  

Standards can be Common 

Core or state-standards w/o 

federal influence 

States had to adopt 

“challenging” academic 

standards in reading, math 

and science.  

Federal government can 

influence  

 

Accountability  With ESSA, states must 

consider more than just test 

scores when evaluating 

schools.  Each state must 

use four academic factors 

that are included in the 

law.   

 

NCLB focused solely on 

student academic 

achievement and primarily 

used state reading and 

math test scores when 

evaluating how schools 

were doing. 

Achievement Targets  Same as NCLB, no change.  

Encourages states and 

districts to get rid of 

unnecessary testing with 

funding for audits.  

 

States had to bring all 

students up to the 

“proficient” level on state 

tests.  

  

States also had to set 

targets for improvement, 

called adequate yearly 

progress (AYP).  If a 

school didn’t meet AYP, it 

could be labeled as 

“needing improvement.”  

It could be required to fire 

its staff and face other 

federal penalties. 
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The Impact of Obesity on National Security 

 How exactly obesity impacts national security is best framed by Spoher, the 

Director of the Center for National Defense, of the Kathryn and Shelby Cullom Davis 

Institute for National Security and Foreign Policy, at The Heritage Foundation, and 

Handy, a member of The Heritage Foundation’s Young Leaders Program.  Spoher and 

Handy (2018), reference 2017 Pentagon data, where 71% of young Americans between 

the ages of 17 and 24 are ineligible to serve in the United States military.  Stated another 

way: Over 24 million of the 34 million people between 17 – 24 years of age cannot join 

the military.  A potential recruit may be unable to serve due to not passing a criminal 

background check, meeting the academic requirement or being physically overweight, 

which happens to be the main limiting factor (Mission Readiness, 2010; Mission 

Readiness, 2017).     

 Consequently, the U.S. will inevitably face a national security threat because only 

29%, and if the projections continue, a consistently smaller percentage of the nation’s 

young adults will be qualified to serve.  Major General Frank Muth, the head of the Army 

Recruiting Command, in 2018 offered yet another perspective on the obesity numbers.  A 

third of the potential 29% of the potential recruits who make it to a recruiter’s office are 

disqualified for one reason: obesity (Meyers, 2018).  From a recruiting perspective, the 

numbers become even more alarming when considering that interest in serving in the 

military continues to decline at the national level.  For evidence, 13% of 16- to 24-year-

olds were interested in joining the military, inclusive of Army, Navy, Marines, Air Force, 

Coast Guard, along with the reserve and guard components, in 2016.  That number 
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dropped to 11% in 2017 (Meyers, 2018).  That said, geographic location, meaning which 

region of the United States, also plays a factor in recruiting healthy individuals.   

 Bornstein et al. (2019) found that recruits, males and females, had lower physical 

fitness levels if they represent the Southern region of the United States.  Southern states 

were inclusive of Alabama, Arkansas, Florida, Georgia, Louisiana, Mississippi, North 

Carolina, South Carolina, Tennessee, and Texas.  These states average between 73 – 74% 

of the 17- to 24 years of age population that is unable to join the military.  Only 27% of 

Texas youth are BMI eligible to join.  Bornstein et al. (2019) also found that these 

recruits had a 22% (95% CI, 17-28; p < .001) to 28 (95% CI, 19-36; p < .001) higher rate 

of being injured during basic training than the recruits representing the 40 other states and 

territories of the United States.  While physical fitness levels were impacted by 

geographical location, obesity demographics, however, were still all inclusive.   

 Guzman, Bray, Forman-Hoffman, and Williams (2015), in their study of 

overweight and obesity trends among active duty personnel found increased obesity rates 

across all demographics.  Their study offered a historical perspective since it spanned 

over 13 years.  The researchers also pointed out that combined overweight and obesity 

rates of active duty service members increased from 50.6% in 1995 to 60% in 2008.  This 

increase was largely driven by the prevalence of obesity, from five percent in the mid-90s 

to 12.7% in 2008 (Guzman et al, 2015).   

 Total force end strength numbers aside, there is yet another vulnerability the 

military must consider: whether to accept a potential recruit who is overweight but not so 

much that it keeps them for joining (Meyers, 2018).  This is a risk, considering more 

sailors, soldiers, airmen, marine, and coast guardsmen die in training than in combat.  
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Ritchie (2018) cited the National Defense Authorization Act of fiscal year 2019 to 

provide empirical data, where 80 service members died in non-combat training-related 

accidents while 21 died in combat during fiscal year 2018.  Injuries, too, are costly, both 

in terms of the human and financial toll.   

 Hurby et al. (2015) investigated the long-term impact of excess weight on lower 

extremity musculoskeletal injury/disorder in U.S. Army Soldiers.  Their findings were 

concluded from analyzing BMI of 736,608 soldiers from accession, meaning day one of 

basic training, spanning the 2001 – 2011 years.  The investigators concluded that being 

obese led to higher risk of injury (33%) compared to the underweight and overweight 

categories of 7% and 11%, respectively.  The findings were similar to the study 

conducted by Cowan et al. (2011).  Cowan, Bedno, Urban, Yi, and Niebhur (2011) 

studied 812 overweight body fat excess of 30 pounds. over body fat and 6,511 weight 

qualified soldiers, all males.  The researchers found that overweight body fat soldiers 

were 47% more likely to suffer a musculoskeletal injury and had 49% higher health care 

utilization.    

 The Center for Disease Control and Prevention further found that obesity among 

active duty service members increased 61% between 2002 and 2011 (CDC, Division of 

Nutrition, Physical Activity and Obesity, n.d.).  These individuals are, more than likely, 

removed from the worldwide deployable pool due to being medically disqualified.  

 Obesity is also a financial behemoth.  The Department of Defense, the nation’s 

largest employer, spends about $1.5 billion annually in obesity-related health care costs 

for current and former service members and their families, as well as costs to replace 

unfit personnel (CDC, Division of Nutrition, Physical Activity and Obesity, n.d.).   
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 The Society for Public Health Education (SOPHE) offers a similar perspective.  

SOPHE (2019) lists obesity as among the top three reasons why young adults are 

ineligible to serve.  Moreover, out of shape and sloppy soldiers are still viewed as a weak 

link and are subject to discrimination, just like their civilian counterparts.  Meyers (2018) 

references the impression Lt. Gen Sam Ebbeson, a retired three-star, recalls from his 

training instructor about fat people.  The impression was straight and narrow, fat people 

do not make good soldiers.  Fat people are the weak link in a chain, whom are a causality 

to themselves and their teammates (Myers, 2018, as cited in Army Times, October 10, 

2018).  While this type of prejudice exists in the military, it is important to observe that 

prejudices of any kind is not tolerated.  Personal biases go against good moral order and 

discipline and can be tried under the Uniform Code of military Justice, better known as 

the UCMJ.     

 As a case in point, a Sergeant First Class, an information technology specialist in 

the U.S. Army, was charged with three military crimes.  In no specific order, the crimes 

included: pointing an unloaded pistol at a solider, touching the hair of an African-

American solider, and calling another solider “fat.”  For background, a SFC in the Army 

is typically responsible for leading a platoon of 30 or more soldiers and may average 

anywhere from 13 – 20 year of service experience (Farrell, 2019).  These factors mean 

that a SFC has both the experience and professional military education to know the 

difference between good leadership and maltreatment.   

 The SFC in this case was alleged to have engaged in maltreatment by "repeatedly 

calling a specialist fat in front of other soldiers," as reported in Stars & Stripes, the 

military equivalent of the daily newspaper (Montgomery, 2019).  For reference, a 
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specialist is a fairly new recruit, averaging anywhere from 17 – 24 years of age and 

having anywhere from 3 – 6 years of service.  For context, the rapport between a SFC 

and a specialist may be viewed in parallel to the rapport between a teacher and a student.  

While teachers take on the in loco parentis status, the elder soldier pledges an oath to 

taking care of each soldier under their leadership.   

 The SFC violated this pledge, no matter how trivial it may seem, look and even 

accepted as a societal norm.  The SFC was tried under Article 93 of Uniform Code of 

Military Justice (UCMJ), Cruelty and Maltreatment, and faced up to a year imprisonment 

and a bad conduct discharge, which meant losing the earned compensation and benefits 

package (e.g. retirement) if convicted (Keller, 2019).  The jury, comprised of nine male 

officers and senior noncommissioned officers, acquitted the SFC of all charges, meaning 

that at least four of the nine all male jurors found her not guilty of maltreatment 

(Montgomery, 2019).  The United States military expects its servicemembers to uphold 

the highest standards of conduct in every aspect of its profession.  This includes 

maintenance of health-related fitness standards, as evident by the fitness battery 

assessments of abdominal circumference, muscular strength, and cardio-respiratory 

fitness.    

 For an additional qualified viewpoint on fitness, consider the perspective of a 

former Navy SEAL Stew Smith.  The SEAL, who is also a certified fitness author,  

recommended for the general public to be above the average fitness level when 

considering basic training (Smith, n.d.).  This includes being able to run a 6- to 7-minute 

mile, performing a 100 push-ups and sit-ups, and about 15-20 pull-ups.  These are the 

same fitness battery assessments, albeit different standards, used in elementary, middle 



84 

 

 

and high school.  Of note, the same BMI standard for adults in the civilian sector is used 

to assess overweight and obesity in the military service member.  

 There is one other common thread between the military and the civilian sector in 

general, both propose similar solutions for overcoming or slowing the obesity epidemic.  

While not fully conclusive, both sectors suggest early childhood intervention, where 

physical education and healthy eating habits are integrated into the elementary education 

curriculum.  Educators and parents are viewed as the agents to best facilitate 

institutionalized fitness and nutrition programs in schools (CDC, 2019; Mission 

Readiness, 2018).  These recommendations further add to the body of evidence 

suggesting that obesity does not start upon entering adolescence, teenager or young adult 

age, it starts at the early infant and preadolescent stage.   
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Summary 

 The purpose of this study was to quantitatively examine the impact of health-

related fitness, as measured by the FitnessGram® BMI battery, on academic performance 

using standardized test scores in reading and mathematics.  This chapter provided a 

historical background with a chronology of when researchers started studying health-

related fitness and its impact on academic performance.  It then provided a summary of 

biopsychosocial theoretical framework that guided the study.  Engel (1977) called for the 

BPS model since the previous biomedical model applied the reductionist approach and 

was narrow in its focus, excluding the psychological and social factors.   

 Furthermore, this study also explored perspectives of each dimension of the BPS 

model, while providing specific insight into gut microbes, psychological disorders (e.g. 

depression), and the prejudices of obesity.  Chapter II highlighted micro and 

macroeconomics of obesity by detailing the average cost associated with unhealthy and 

healthy diets at the individual level, while providing a glimpse of the state and federal 

health costs associated with treating for disease and its second and third order effects.      

 The chapter featured information on the Cooper Institute, the authors of widely 

used FitnessGram®, along with a compare and contrast of the legislative acts that guide 

education, namely the No Child Left Behind Act and the Every Student Succeeds Act.  

Lastly, this chapter provided perspective on the impact obesity has on national security.    

Methodology, the system of procedures, that will be used to analyze the data will follow 

in chapter 3 of this study.     
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CHAPTER III 

METHODOLOGY 

Purpose 

The purpose of this study was to examine the impact of health-related fitness, as 

measured by the FitnessGram® BMI battery, on academic performance, utilizing 

quantitative data derived from standardized test scores in reading and mathematics.  This 

study specifically examined data from elementary schools, where the theory of 

generational replacement is best explored.  The theory of generational replacement stated 

that changes in adolescents’ attitudes are important markers of long-term social change 

(Wray-Lake, Flanagan, & Osgood, 2010).  Moreover, identities formed in adolescence 

are likely to inform values, attitudes, and behaviors throughout life (Alwin & 

McCammon, 2003; Flanagan, 2004; Kroger, 2007). 

Consequently, behavior patterns established in the adolescent stage of life, when a 

child is developing into an adult, will serve as the foundation for latter stages of life. 

Furthermore, since most children spend a large portion of their day at school, the school 

is an ideal setting and one of the most efficient systems to reach children and adolescents 

to provide health services and strategies to prevent overweight and obesity (CDC, 2016).   

Take fall 2017 as an example, where about 50.7 million students attended public 

elementary and secondary schools.  An additional 5.2 million students are expected to 

attend private elementary and secondary schools, accounting for more than 55 million 

students attending an institute of primary or secondary grades in the U.S. (NCES, 2017).  

In 2007 – 2008, the most recent data provided by NCES, an average of 6.64 hours were 

spent in school by U.S. children (NCES, 2008).  A state-wide analysis showed that Texas 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2790169/#R1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2790169/#R1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2790169/#R14
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children spent an average of 7.0 hours, inclusive of recess and break, in school during the 

academic year of 2014- 2015 (Education Commission of the States, 2014).  Following 

that statistical logic, it is safe to assume that Texas children spend 1/2 of their awake 

hours at school, assuming 8-hours are dedicated to rest and sleep. 

Exploring the impact between health-related fitness and academic performance 

could further substantiate findings from Centers for Disease Control and Prevention, the 

Institute of Medicine, the Alliance for a Healthier Generation, the World Health 

Organization, The Cooper Institute, Texas Youth Fitness Project, and others which 

suggest schools as a primary source for overcoming and preventing obesity.  There is 

substantial evidence that schools are poised to become the integral part of the fight 

against obesity because school-based programs have successfully helped students lead a 

more active lifestyle by overcoming sedentary behaviors, making better nutrition choices, 

and achieve healthier BMI levels (HSPH, 2018).   

A complete list of school obesity prevention recommendations by HSPH (2018) 

suggested that “the foundation for lifelong health is laid in childhood.”  Similarly, 

Stanford University School of Medicine researchers concluded that when obesity begins 

in childhood, it tends to persist throughout life (Digitale, 2018).  Finally, this study 

closely associated with Pillar One: Build on the Classics, and Pillar Nine: Cultivate a 

Strong Global Focus--two of the Ten Pillars of Houston Baptist University.  

The Ten Pillars were designed to further the spirit and direction of the university 

and the College of Educational and Behavioral Sciences.  A thorough study of health-

related fitness and what impact it has on academic performance required historical 

context, along with understanding of the science and mathematical components.  
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Subsequently, findings from this study may aid in offering a health-conscious curriculum 

and justifying the financial investment needed to tackle the global epidemic of obesity 

that crosses demographic and geographic boundaries.  

Research Design 

 

 The Quantitative research began in the late 19th century and dominated  

 

educational inquiry for most of the 20th century (De Landsheree, 1975; Travers, 2009).  

 

The initial idea for quantitative research came from the physical sciences, such as physics 

and chemistry.  The idea was just as atoms and molecules were subject to predictable  

behavior so also are patters of children’s behaviors in school.  Following this logic,  

 

“early quantitative researchers began identifying educational patterns by assessing or  

 

measuring individual abilities, collecting scores (or numbers) from individuals, and  

 

employing procedures of psychological experiments and large-scale surveys” (Creswell,  

 

2009, p 46-47). 

   

 Quantitative research emerged around 1250 A.D. and was driven by investigators 

with the need to quantify data.  Since then, quantitative research has dominated the 

western cultural as the research method to create meaning and new knowledge. Thus, the 

quantitative approach was used in this study to offer a new, a different perspective on the 

impact health-related fitness may have on academic performance.       

Context and Setting 

 The setting for this study represented a large urban school district within the 

southeast and northcentral regions of Texas.  According to Williams and Emamdjomeh 

(2018), whose study was published by The Washington Post, the city that the southeast 
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district resides in is on track to be a majority-minority part of America, as it has rapidly 

integrated and more diverse than ever.  As an example, Williams and Emamdjomeh 

(2018) found that this city has seen large growth in its Asian and Hispanic American 

populations, citing a more than 200% increase in both populations from 1990 to 2016.  

While a similar demographic can be traced within the northcentral region, where over 

41% of demographic is represented as Hispanic or Latino (Quick Facts, United States 

Census Bureau, 2018).  This study then is a representation of the future America, as the 

demographics have flipped from being comprised of largely white populations to being 

comprised of the demographics that were historically classified as the minority 

populations (e.g. Asian, Black, Hispanic).    

 For context, it is important to note that a significant percentage of this district’s 

schools operate under the Improving Basic Programs Operated by Local Educational 

Agencies (Title I, Part A schools), meaning that the district has a high percentage of 

students who live in poverty.  Title I, Part A of the Elementary and Secondary Education 

Act, as amended (ESEA) provides financial assistance to local educational agencies 

(LEAs) and schools with high numbers or high percentages of children from low-income 

families to help ensure that all children meet challenging state academic standards (U.S. 

Department of Education, 2015).   This legislation was intended to ensure that all 

children have a fair and equal opportunity to obtain a quality education and achieve, at a 

minimum, proficiency on challenging state academic achievement standards and 

assessments.  

 The districts are also part of The Community Eligibility Provision.  For 

background, CEP was phased in over several years by the U.S. Department of 



90 

 

 

Agriculture (USDA) and was initiated by the passage of the Healthy, Hunger-Free Kids 

Act of 2010 of the National School Lunch Program and School Breakfast Program 

(Community Eligibility Provision, USDA, 2019).  Basically, CEP permits eligible 

schools to provide meal service to all students at no charge, regardless of economic 

status, while reducing burden at the household and local levels by eliminating the need to 

obtain eligibility data from families through a separate collection (CEP, USDA, 2019).   

 To be eligible, LEAs and/or schools must meet a minimum level of “identified 

students” for free meals in the year prior to implementing CEP; agree to serve free 

breakfasts and lunches to all students; and agree to cover with non-Federal funds any 

costs of providing free meals to students above the amounts provided by federal 

assistance.  Taken together, the context and setting represent a diverse and racially 

integrated population that socially and economically disadvantaged.    

Participants 

 This study used a previously existing dataset consisting of archived records 

collected from the 1,203 school districts and charters in state of Texas (TEA, 2017).  The 

participants for this study were selected from a large urban school district situated in the 

northcentral and southeastern regions of Texas.  The school districts are one of the largest 

in the nation with student body populations over 215,000 in the southeast and over 

150,000 in the northcentral region.  Data points for each year of the study are provided in 

Table 3.      
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Table 3. Student Breakdown by Cohort Year of 2012 – 2013 and 2013 – 2014   

Region of Texas  School Year  No. of 

Schools 

No. of Data 

Points for Boys  

No. of Data 

Points for Girls 

Northcentral  

 

2012 – 2013  279 141  138 

2013 – 2014  259 129 130 

Southeast   2012 – 2013  259 130 129 

 2013 – 2014  230 114 116 

Note: Unequal number of schools are attributed to the school providing only datum for either boy or girl.  

In the Southeast region, this occurred for one school in 2012 – 2013 and for two schools in 2013 – 2014.  

For Northcentral, this occurred five times for both academic years.    

 

  A significant percentage of this district’s schools operate under the Improving 

Basic Programs Operated by Local Educational Agencies (Title I, Part A schools), 

meaning that the district has a high percentage of students who live in poverty.  Title I, 

Part A of the Elementary and Secondary Education Act, as amended (ESEA) provides 

financial assistance to local educational agencies (LEAs) and schools with high numbers 

or high percentages of children from low-income families to help ensure that all children 

meet challenging state academic standards (Department of Education, 2015).  This 

legislation was intended to ensure that all children have a fair and equal opportunity to 

obtain a quality education and achieve, at a minimum, proficiency on challenging state 

academic achievement standards and assessments.  

Instrumentation 

 IBM’s Statistical Packages for Social Science (SPSS) Grad Pack 23 was used to 

measure and evaluate the impact of health-related fitness on academic achievement.  The 

SPSS suite allowed for the entire analytical process, from planning to data collection to 

analysis, reporting, viewing, and manipulating output.  In general, SPSS was used to 

compute a nondirectional independent sample t-tests, Pearson Correlation Coefficients 
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and one-way Analysis of Variance (ANOVA).  Nondirectional independent sample t-tests 

results was used to determine if statistically significant differences existed between the 

means of the student body populations.  Pearson Correlation was used to determine the 

statistical association between BMI and academic achievement, while one-way ANOVAs 

determined if grade level effected health-related fitness and/or academic performance.  A 

breakdown of which computation method was applied to test each of the null and 

alternative hypothesis is provided under the data analysis heading.     

State of Texas Assessments of Academic Readiness (STAAR®)  

 

Texas uses a testing program called the State of Texas Assessments of Academic 

Readiness or STAAR®, representing the fifth generation of the testing program (TEA, 

n.d.).  The Texas Education Agency (n.d.) opted for the STAAR® because it emphasizes 

"readiness" standards, which are the knowledge and skills that are considered most 

important for success in the grade or course subject that follows and for college and 

career.  The use of STAAR® also allows TEA to if the Texas Essential Knowledge and 

Skills (TEKS) curriculum standards are being met by local education agencies (TEA, 

n.d.).  STAAR®, which began in 2012, further allows Texas to meet federal and state 

requirements (TEA, n.d.).   

Additionally, the STAAR® examinations are administered to students in grades 3-

8 and to students taking high school level courses in Algebra I, English I and II, U. S. 

History and biology.  For the purpose of this study, STAAR® scores for English 

language arts and mathematics were used to analyze academic performance.  The data 

and raw scores used covered the academic years of 2012 – 2013 and 2013 – 2014.     
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Physical Assessment Fitness Initiative and FitnessGram®  

Texas state law requires school districts to annually assess the physical fitness of 

students enrolled in grade three or higher and further requires for the districts to provide 

the results of individual student performance on the administered physical fitness 

assessments to the TEA.  The Physical Fitness Assessment Initiative (PFAI) was the 

program designed to collect and analyze the required student physical fitness data (TEA, 

n.d.).  Data from the PFAI is reported at the district level and data from FitnessGram® is 

provided at the individual level and is also summarized at the school campus level (TEA, 

n.d.).  In the current study, health-related fitness data was collected through the PFAI and 

the FitnessGram® resources.   

Data Collection 

A secondary source, retrieved from TEA, was used to analyze the impact of 

health-related fitness on academic performance.  Secondary source is commonly defined 

as data collected by someone else, like governmental agencies, organizational 

departments, etc.; whereas, primary sources is data collected by the researcher conducting 

the study, typically through surveys.  Ghauri and Grønhaug (2005) draw on the value of 

savings, both in terms of time and money as key advantages for using a secondary data 

source.  Both advantages allow for analysis of large datasets at minimal or no cost for the 

purposes of this study.  The use of a secondary data source further reduces the threats to 

reliability and validity.  The researcher also hopes to draw new conclusions or verify 

previous findings with the use of secondary data.   

 This study examined data open for public interest and available on TEA’s 

website.  Raw data was then segregated based on basic demographic information (e.g. sex 
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of student, grade level).  Data was then categorized and analyzed by Body Mass Indexes 

of: BMI percent achieving healthy fitness zone, BMI percent at some risk, and BMI 

percent at high risk.  It is important to note that the BMI of children and teenagers, ages 2 

– 19, is measured differently than that of adults.  A general scale provided for adults, 

where BMI is measured by value, and a percentile range for children and teens, is listed 

in the tables below (About Adult BMI, CDC, 2017).   

Table 3.1. Classification of Adult Weight Categories   

Classification                                    BMI Score (Kg/m2) 

Underweight < 18.5 

Normal 18.5 – 24.9 

Overweight 25.0 – 29.0 

Obese 30.0 – 40.0 

Extreme Obese > 40.0 

  
Note. Adult BMI classification in accordance with Division of Nutrition, Physical Activity, and Obesity, National Center for 

Chronic Disease Prevention and Health Promotion, (CDC, 2017).  
 

 

 

Table 3.2. Classification of Weight Categories for Ages 2 – 19  

 

Classification                                   Ages 2 – 19  

Underweight Less than the 5th percentile 

Normal or Healthy Weight 5th percentile to less than the 85th percentile 

Overweight 85th to less than the 95th percentile 

Obese Equal to or greater than the 95th percentile 

  
Note. Child and teen BMI classification in accordance with Division of Nutrition, Physical Activity, and Obesity, National Center 
for Chronic Disease Prevention and Health Promotion, (CDC, 2017).  
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Table 3.3. BMI FitnessGram® Standards for Girls  

Age Healthy Fitness Zone Needs Improvement – 

Health Risk 

5 13.6 – 16.8 ≥ 18.5 

6 13.5 – 17.2 ≥ 19.2 

7 13.6 – 17.9 ≥ 20.2 

8 13.7 – 18.6 ≥ 21.2 

9 14.0 – 19.4 ≥ 22.4 

10 14.3 – 20.3 ≥ 23.6 

11 14.7 – 21.2 ≥ 24.7 

12 15.2 – 22.1 ≥ 25.8 

13 15.7 – 22.9 ≥ 26.8 

14 16.2 – 23.6 ≥ 27.7 

15 16.7 – 24.3 ≥ 28.5 

16 17.1 – 24.8 ≥ 29.3 

17 17.5 – 24.9 ≥ 30.0 

≤ 17 17.8 – 24.9 ≥ 30.0 
Note. The Copper Institute FitnessGram® BMI standards for girls, version 10.x from 2013.  

 

Table 3.4.  BMI FitnessGram® Standards for Boys 

Age Healthy Fitness Zone Needs Improvement – 

Health Risk 

5 13.9 – 16.8 ≥ 18.1 

6 13.8 – 17.1 ≥ 18.8 

7 13.8 – 17.6 ≥ 19.6 

8 14.0 – 18.2 ≥ 20.6 

9 14.2 – 18.9 ≥ 21.6 

10 14.5 – 19.7 ≥ 22.7 

11 14.9 – 20.5 ≥ 23.7 

12 15.3 – 21.3 ≥ 24.7 

13 15.8 – 22.2 ≥ 25.6 

14 16.4 – 23.0 ≥ 26.5 

15 16.9 – 23.7 ≥ 27.2 

16 17.5 – 24.5 ≥ 27.9 

17 18.1 – 24.9 ≥ 28.6 

≤ 17 18.6 – 24.9 ≥ 29.3 
Note. The Copper Institute FitnessGram® BMI standards for boys, version 10.x from 2013.  
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In summation, BMI is interpreted differently for children and teens even though it 

is calculated as weight ÷ height, because BMI among children and teens need to be 

expressed relative to other children of the same sex and age (CDC, 2015).  While it is not 

appropriate to measure children and teens using the scale for adults, the CDC does claim 

if a child or teen has a BMI of ≥ 30 kg/m2, the child is almost certainly obese.   

The STAAR® scores used for analyzing academic achievement were retrieved 

from Texas Academic Performance Reports (TAPR) provided by TEA.  The TAPR uses 

a wide range of information on the performance of students in each school and district in 

Texas every year.  Performance is shown disaggregated by student groups, including 

ethnicity and socioeconomic status.  The reports also provide extensive information on 

school and district staff, programs, and student demographics (TEA, 2018). 

Researcher Bias 

Researcher bias was guarded with use of applicable reliability and validity 

measures.  According to Black (1999), reliability is an indication of consistency between 

two measures of the same thing.  The two measures could be (with sources of error in 

parentheses): a) two separate instruments (lack of equivalence); b) two like halves of one 

instrument (inconsistency across matched items); c) the same instrument applied on two 

occasions (instability over time); and d) the same instrument administered by two 

different persons (inconsistency across observers/scorers).   

 A simpler definition offered by Creswell (2009) is that reliability means that 

individual scores from an instrument should be nearly the same on repeated 

administrations of the instrument and that they should be free from measurement error.  

Validity, on the other hand, determines whether the research truly measures that which it 
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was intended to measure (Joppe 2001).  Moreover, since the data collected is from a 

secondary source, it is safe to assume that data integrity has been attained and preserved 

by the provider.   

 In summary, using a secondary data source not only allowed for guarding against 

researcher bias, but it also enhanced reliability and validity.  This is accomplished 

because no primary first-hand accounts were recorded, and all data was retrieved from 

the TEA.    

Data Analysis 

Both, descriptive and inferential, branches of statistics were used for data 

analysis.  Cresswell (2008) defines descriptive statistics as the brand that provides 

general tendencies in data.  This will involve the statistic standards of mean, mode, 

median; the spread of scores, which involve standard deviation and variance; and a 

comparison of how a score relates to other scores by way z scores, and percentile rank.  

Cresswell (2008) supports the commonly used definition for inferential statistics by 

refereeing it to as the branch of statistics used to formulate inferences about populations.  

This study used inferential statistics to help formulate findings and conclusions for each 

populace and the effects of the independent and dependent variables.     

 In this study, a modified 3 x 2 factorial design was applied, where the independent 

variables were designated as 3 (grade levels) x 2 (BMI).  Application of the 3 x 2 

ANOVA would only lead to partial data analysis, as inferential statistics requires 

hypothesis testing (using p-values) and establishing confidence intervals.  Confidence 

interval (CI) is commonly defined as a range of values of where the true value lies.  CI is 

accompanied with a specified probability, known as confidence levels, and in research CI 
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are usually set at 90%, 95%, or 99%.  CI in this study was set at 95%, a visual 

representation of what 95% CI looks like is depicted below.   

Table 3.5. Visual Representation of 95% Confidence Interval  

95% of the Population Mean Falls Within the Upper and Lower Limit 

 

 The above representation indicates that the true mean value of the population 

being analyzed will lie between the solid gray lines.  Now, for hypothesis testing, a 0.05 

significance level, statistically denoted by the Greek letter α, was used.  R.A. Fisher, the 

father of modern inferential statistics, introduced the idea of significance levels.  Fisher 

(1960) developed the significance level as a way for researchers to establish whether 

result is statistically significant or not.   

 Fisher quoted that “it is usual and convenient for experimenters to take 5 per cent 

as a standard level of significance" (Fisher, 1960).   While open to interpretation, Fisher 

believed that α at 0.05, meaning that there is a less than 1 in 20 chances of the result 

being attributed to a random chance, was significant for hypothesis testing.  Taken 

together, the confidence level and α level allow for acceptance or rejection of the null 

hypothesis.  Confidence level for the purposes of this study is set at 95% and the α is set 

at 0.05.  Statistically, confidence level is denoted as 1 – α, and α is set at 0.05.   
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 Consequently, since the significant level is set at the .05 level (denoted as p < 

.05), there was 5% chance of committing an error, meaning that a null hypothesis could 

be rejected when it is indeed true.   Mertens (1998) offers a simpler explanation, where if 

p < 0.05, then there is a 5% chance that the researcher made a mistake and interpreted a 

statistically significant difference when there really is not.  Moreover, statisticians 

implement a conventional decision matrix which guides the acceptance or rejection of the 

null hypothesis, referred to as Type 1 error, or a Type II error.  Stated another way, a 

Type I error can be viewed as a "false positive" finding, while a type II error can be 

viewed as a "false negative" finding.  A table depicting the decision matrix to be used in 

this study is pasted below.   

Table 3.6. Decision Matrix for Analysis of the Null and Alternate Hypothesis  

 Decision Matrix 

True Situation Accept H0 Reject H0 or accept H1  

H0 is true Correct Decision 

(no error) 

Wrong Decision 

 (Type I error) 

 

H0 is false Wrong Decision  

Type II error 

Correct Decision  

(No error) 

 

 Additionally, a breakdown for analysis of each null and alternate hypothesis is 

detailed below.  As point of reference and for the purposes of this study, healthy weight 

zone, categorized as BMI achieving healthy fitness zone on the PFAI, will be referred to 

as healthy weight zone students and unhealthy weight zone students will be referred to as 

obese students.   

1.  What is the impact of obesity on academic performance in elementary students?  
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Ha1: There will be a significant cohort effect on health-related fitness and overall 

school performance, as measured by STAAR® reading test scores.   

H01: There will not be a significant cohort effect on health-related fitness and overall 

school performance, as measured by STAAR® reading test scores.   

Ha2: There will be a significant cohort effect on health-related fitness and overall 

school performance, as measured by STAAR® mathematics test scores.   

H02: There will not be a significant cohort effect on health-related fitness and overall 

school performance, as measured by STAAR® mathematics test scores.   

 For H01 and Ha1, and H02 and Ha2, a nondirectional independent sample t-test 

was computed.  Mertens (1998) offers using the independent t-test to compare two groups 

that are independent of each other.  In this study, it will mean finding out if the two 

cohort levels by academic year influence BMI and academic performance.   

Ha3, H03, Ha4, and H04  

 Ha3: There will be a significant sex effect of health-related fitness on overall 

 school performance, as measured by STAAR® reading test scores. 

H03: There will not be a significant sex effect of health-related fitness on overall 

school performance, as measured by STAAR® reading test scores. 

 H04: There will not be a significant sex effect of health-related fitness on overall 

 school performance, as measured STAAR® mathematics test scores. 

 Ha4: There will be a significant sex effect of health-related fitness on overall 

 school performance, as measured by STAAR® mathematics test scores. 

 For null and alternate hypothesis of H03, Ha3, H04, and Ha4, a nondirectional 

independent sample t-test was also computed.  Mertens (1998) offers using the 
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independent t-test to compare two groups that are independent of each other.  In this 

study, it will mean finding out if either being a boy or girl leads to higher scores.  It will 

also mean that the independent sample t-test will allow for identifying the difference 

between the two populaces.   

Ha5, H05, Ha51, and H051  

 Ha5: There will be an indirect correlation between high BMI and STAAR® 

 reading test scores.      

 H05: There will not be an indirect correlation between high BMI and STAAR® 

 reading test scores.      

 H051: There will not be an indirect correlation between high BMI and STAAR® 

 mathematics test scores.      

 Ha51: There will be an indirect correlation between high BMI and STAAR® 

 mathematics test scores.      

 The remaining null and alternate hypothesis, covering H05, Ha5, H051, and Ha51, 

were analyzed using the directional sample t-est.  Stone and Salkind (2010) offers using 

the directional because it predicts that there will be a difference between two populations.  

In this study, a prediction is made that student boys and girls in the healthy weight zone 

will score higher the STARR test versus the student boys and girls in the unhealthy 

(obese) weight zone.   
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Summary 

 The purpose of this study was to quantitatively examine the impact of health-

related fitness, as measured by the FitnessGram® BMI battery, on academic performance 

using standardized test scores in reading and mathematics.  Data was collected though a 

secondary source, which is public domain and available on TEA’s website.   

FitnessGram® results were collected using PFAI data and STAAR® reading and math 

scores were collected using the TAPR reports.   

 Data was then analyzed using nondirectional independent sample t-test, one-way 

ANOVA, and Pearson Correlation.  The use of a secondary data source reduces the 

threats to reliability and validity.  Confidence and p-values were another measure used to 

enhance reliability and validity.  The confidence level for this study is set at the 

conventional research level of 95%, which indicates that there is a 1 in 20 chances of the 

data being attributed to random chance.  Similarly, the significance level is set at the 

conventional research level of p < 0.05, which aligns with values commonly used in 

quantitative studies.  Differences between groups, findings and results of the analysis will 

be reported in chapter 4 of this study.   
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CHAPTER IV 

RESULTS 

The purpose of this study was to examine the impact of health-related fitness, as 

measured by the FitnessGram® BMI battery, on academic performance, utilizing 

quantitative data derived from standardized test scores in reading and mathematics.  This 

study specifically examined data from elementary schools, where the theory of 

generational replacement is best explored.  The theory of generational replacement stated 

that changes in adolescents’ attitudes are important markers of long-term social change 

(Wray-Lake, Flanagan, & Osgood, 2010).  Moreover, identities formed in adolescence 

are likely to inform values, attitudes, and behaviors throughout life (Alwin & 

McCammon, 2003; Flanagan, 2004; Kroger, 2007). 

Consequently, behavior patterns established in the adolescent stage of life, when a 

child is developing into an adult, will serve as the foundation for latter stages of life. 

Furthermore, since most children spend a large portion of their day at school, the school 

is an ideal setting and one of the most efficient systems to reach children and adolescents 

to provide health services and strategies to prevent overweight and obesity (CDC, 2016).   

Take fall 2017 as an example, where about 50.7 million students attended public 

elementary and secondary schools.  An additional 5.2 million students are expected to 

attend private elementary and secondary schools, accounting for more than 55 million 

students attending an institute of primary or secondary grades in the U.S. (NCES, 2017).  

In 2007 – 2008, the most recent data provided by NCES, an average of 6.64 hours were 

spent in school by U.S. children (NCES, 2008).  A state-wide analysis showed that Texas 

children spent an average of 7.0 hours, inclusive of recess and break, in school during the 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2790169/#R1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2790169/#R1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2790169/#R14
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academic year of 2014- 2015 (Education Commission of the States, 2014).  Following 

that statistical logic, it is safe to assume that Texas children spend 1/2 of their awake 

hours at school, assuming 8-hours are dedicated to rest and sleep. 

Exploring the impact between health-related fitness and academic performance 

could further substantiate findings from Centers for Disease Control and Prevention, the 

Institute of Medicine, the Alliance for a Healthier Generation, the World Health 

Organization, The Cooper Institute, Texas Youth Fitness Project, and others which 

suggest schools as a primary source for overcoming and preventing obesity.  There is 

substantial evidence that schools are poised to become the integral part of the fight 

against obesity because school-based programs have successfully helped students lead a 

more active lifestyle by overcoming sedentary behaviors, making better nutrition choices, 

and achieve healthier BMI levels (HSPH, 2018).   

A complete list of school obesity prevention recommendations by HSPH (2018) 

suggested that “the foundation for lifelong health is laid in childhood.”  Similarly, 

Stanford University School of Medicine researchers concluded that when obesity begins 

in childhood, it tends to persist throughout life (Digitale, 2018).  Finally, this study 

closely associated with Pillar One: Build on the Classics, and Pillar Nine: Cultivate a 

Strong Global Focus--two of the Ten Pillars of Houston Baptist University.  

The Ten Pillars were designed to further the spirit and direction of the university 

and the College of Educational and Behavioral Sciences.  A thorough study of health-

related fitness and what impact it has on academic performance required historical 

context, along with understanding of the science and mathematical components.  

Subsequently, findings from this study may aid in offering a health-conscious curriculum 
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and justifying the financial investment needed to tackle the global epidemic of obesity 

that crosses demographic and geographic boundaries.  

Research Question 

 This study focused on one research question with five null and alternate 

hypotheses.  Each null and alternate hypothesize required its own statistics technique and 

measure to determine the impact.  The question: What is the impact of obesity on 

academic performance in elementary students?  The importance of researching this 

question stemmed from the following five points: a) the global prevalence of obesity, b) 

the overarching demographic nature of excess fat accumulation b) Texas’ overweight and 

obesity rate of 33.3% in 10- to 17-year-old children and adolescents, c) the near zero 

(0.03% in women, and 0.01% in men) percent probability of halting obesity by 2050 in 

U.S., and d) the premium placed on education in the U.S., which accounted for more than 

$12,000 annually per student from 2005 to 2015.   

Descriptive Statistics 

 Data was retrieved from a total of 1,027 schools for the academic years of 2012 – 

2013, and 2013 – 2014.  Each school, for the most part, provided eight data points, 

inclusive of BMI High-Risk (obese), BMI Healthily Fitness Zone, STAAR® Reading, 

and STAAR® Mathematics for boys and girls.  Table 4 presents the overall 

demographics of the student population for the northcentral and southeast district, while 

descriptive statistics of schools is detailed in Table 4.1 and 4.2, respectively.   
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Table 4. Snapshot of Student Demographics for Northcentral and Southeast District 

from 2012 - 2014  

 

 

 

 

 

African American 
23.68%

Hispanic
69.35%

White
4.83%

American Indian
0.27%

Asian
1.13%

Pacific Islander
0.07%

Two or More 
Races
0.67%

Other
1.87%

African American 
24.93%

Hispanic
62.55%

White
8.13%

American Indian
0.13%

Asian
3.30%

Pacific Islander
0.07%

Two or More 
Races
0.90%

Other
4.27%
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 The data set was then separated into eight categories, representing a boy and a girl 

two points from each school by grade, by fitness level, and by norm referenced test.  The 

subjects included 1,455 males, and 1,449 females for the cohort years of 2012 – 2013, 

and 2013 – 2014.  Total number of schools # Reference table 11 for specific breakdown 

of males to females by grade level and cohort years.  It is important to note that some 

schools did not provide data for each student enrolled in the school, or for both sexes, 

which attributed to the odd number of school and disparity between total number of 

enrolled students with total number of students for whom data was reported.   

Table 4.1. Descriptive Statistics of Schools: Student Breakdown by Cohort Year of  

 2012 – 2013 and 2013 – 2014   

 

Region of Texas  School Year  No. of 

Schools 

No. of Data 

Points for Boys  

No. of Data 

Points for Girls 

Southeast   2012 – 2013  259 130 129 

2013 – 2014  230 114 116 

 

Northcentral  

 

 

2012 – 2013  

 

279 

 

141  

 

138 

2013 – 2014  259 129 130 

Note: Unequal number of schools are attributed to the school providing only datum for either boy or girl.  In the Southeast region, this 

occurred for one school in 2012 – 2013 and for two schools in 2013 – 2014.  For Northcentral, this occurred five times for both 

academic years.    

 

 In general, 40% of students fell under the BMI High Risk (obese) category, and 

47% fell under the Percentage BMI Healthy Fitness Zone category for both academic 

years.  The average math score varied drastically from year-to-year, from 61.93% in the 

2012 – 2013 academic year to 70.26% in 2013 – 2014.  The reading scores also had the 

similar upward trend, but to a much lesser extent.  The average score increased by 2.04% 

from year-to-year, from 68.74% in 2012 – 2013 to 70.78% in 2013 – 2014.   

 From an empirical perspective, the standard deviation of 13.370, and the standard 

error of mean of .343 meant that 68% of the scores fell between 27.358 and 54.098 for 
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Percentage BMI High Risk.  This logic can be applied to the other scores in Table 4.2 for 

reference.   

Table 4.2. Aggregate Breakdown by Cohort Year of 2012 – 2013 and 2013 – 2014   

 School Year  Mean  Std. 

Deviation (σ) 

Std. Error of 

Mean (σM) 

Percentage BMI 

High Risk (Obese)  

2012 – 2013 

2013 – 2014  

40.728 

40.879 

13.370 

13.867 

.343 

.372 

    

Percentage BMI 

Healthy Fitness 

Zone  

 

2012 – 2013  47.240 14.304 .367 

2013 – 2014  47.271 14.493 .389 

Percentage Score 

on STAAR® Math  

2012 – 2013  61.93 4.082 .102 

2013 – 2014  70.26 9.226 .242 

 

Percentage Score 

on STAAR® 

Reading  

2012 – 2013  68.74 5.214 .130 

2013 – 2014  70.78 8.122 .213 

 

Summary of Findings on Cohort Effect 

 For H01 and Ha1, and H02 and Ha2, a nondirectional independent sample t-tests 

were computed.  Mertens (1998) offers using the independent t-test to compare two 

groups that are independent of each other.  In this case, the t-test allows assessment of 

statistical differences between the means of the two cohort groups.  The large population 

size (N = 2904), parametric and normally distributed data points further makes the t-test 

an applicable test for measuring the differences between the cohort groups.   

 Academic achievement was measured using STAAR® Reading, and STAAR® 

Mathematics scores.  Scores were treated as a discrete measure, where data will represent 

a certain value.  Discrete scores in this study represents the finite value in both subjects 

by cohort year, and by cohort location.  Of note, each location scored lower than the state 

average in all grade levels analyzed.   
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Table 4.3. Comparison of STAAR® Reading Scores  

STAAR® 

Reading 

State 

Score (%) 

District Score 

(Northcentral) 

District Score 

(Southeast) 

Academic 

Year 

Grade 3 80 63 69 2013 - 2014  

 75 68 74 2012 - 2013 

 

Grade 4 

 

73 

 

60 

 

66 

 

2013 - 2014 

 71 62 65 2012 - 2013 

 

Grade 5 

 

86 

 

81 

 

79 

 

2013 - 2014 

 87 83 82 2012 - 2013 
Note. STAAR® Reading scores are broken down by grade level for district and state level  

comparisons.  Scores are reported for academic years of 2012 – 2013, and 2013 – 2014.   

 

Table 4.4. Comparison of STARR Mathematics Scores 

STAAR® 

Mathematics 

State 

Score (%) 

District Score 

(Northcentral) 

District Score 

(Southeast) 

Academic 

Year 

Grade 3 69 59 66 2013 - 2014  

 69 55 62 2012 - 2013 

 

Grade 4 

 

70 

 

59 

 

65 

 

2013 - 2014 

 68 58 64 2012 - 2013 

 

Grade 5 

 

87 

 

81 

 

83 

 

2013 - 2014 

 87 81 82 2012 - 2013 
Note. STAAR® Reading scores are broken down by grade level for district and state level  

comparisons.  Scores are reported for academic years of 2012 – 2013, and 2013 – 2014.   
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Table 4.5. Mean STAAR® Reading Scores for 2013 - 2014 

 

Note. STAAR® Reading scores are broken down by grade level for district and state level comparisons.  Scores are reported for 
academic years of 2013 – 2014.   

 

 

Table 4.6. Mean STAAR® Reading Scores for 2012 - 2013 

Note. STAAR® Reading scores are broken down by grade level for district and state level comparisons.  Scores are reported  

for academic years of 2012 – 2013.   

50 55 60 65 70 75 80 85 90

Grade 3

Grade 4

Grade 5

SE District NC District State

50 55 60 65 70 75 80 85 90

Grade 3

Grade 4

Grade 5

SE District NC District State
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Table 4.7. Mean STARR Mathematics Scores for 2013 - 2014 

 

Note. STAAR® Mathematics scores are broken down by grade level for district and state level comparisons.  Scores are reported  
for academic years of 2013 – 2014.   

 

Table 4.8. Mean STARR Mathematics Scores for 2012 - 2013 

  

Note. STAAR® Mathematics scores are broken down by grade level for district and state level comparisons.  Scores are reported  

for academic years of 2012 – 2013.   

50 55 60 65 70 75 80 85 90

Grade 3

Grade 4

Grade 5

SE District NC District State

50 55 60 65 70 75 80 85 90

Grade 3

Grade 4

Grade 5

SE District NC District State
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Ha1, and H01 

 Ha1: There will be a significant cohort effect by academic year on health-related 

fitness and overall school performance, as measured by STAAR® reading test 

scores.   

H01: There will not be a significant cohort effect by academic year on health-

related fitness and overall school performance, as measured by STAAR® reading 

test scores. 

 The values from Table 4.9 show that 40% of students were in the BMI high risk 

or obese category, while 47% of students were in the BMI healthy fitness zone category 

for each academic year.  The relatively small standard error of mean values (.343 and 

.373 for obese, and .367 and .389) are indicative of an accurate representation of the true 

mean.  The results are also reflective of a large population (N) size, which compensates 

for any incidental inaccuracies.  The independent-samples t-test showed that there was 

not a significant cohort effect by year on health-related fitness, where BMI (obese) 

(t(2902) = -.298, p = .766), and BMI Healthy Fitness Zone (t(2902) = -.058, p = .954) 

values were observed.   
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Table 4.9.  Student Breakdown by Cohort Year of 2012 – 2013 and 2013 – 2014 in 

Reading and Mathematics   

 School Year  Mean  Std. 

Deviation (σ) 

Std. Error of 

Mean (σM) 

Percentage BMI 

High Risk 

(Obese)  

 

2012 – 2013  40.728 13.370 .343 

2013 – 2014  40.879 13.867 .372 

 

Percentage BMI 

Healthy Fitness 

Zone  

 

2012 – 2013  47.240 14.304 .367 

2013 – 2014  47.271 14.493 .389 

Percentage Score 

on STAAR® 

Reading  

 

Percentage Score 

on STAAR® 

Mathematics  

2012 – 2013  68.74 5.214 .130 

2013 – 2014  

 

 

2012 – 2013  

2013 – 2014 

 

70.78 

 

 

61.93 

70.26 

8.122 

 

 

4.082 

9.226 

.213 

 

 

.102 

.242 

   

  A noticeable difference of 2.04% in reading scores by academic year was 

observed between 2012 – 2013 (M = 68.74, SD = 5.214), and 2013 – 2014 (M = 70.78, 

SD = 8.122).  The independent-samples t-test also showed a cohort effect by year on 

STAAR® reading (t(3052) = -8.340, p = .000).  These results suggest that BMI and 

academic performance in STAAR® reading are unrelated.    

 

Ha2, and H02     

Ha2: There will be a significant cohort by academic year effect on health-related 

fitness and overall school performance, as measured by STAAR® mathematics test 

scores.   

H02: There will not be a significant cohort by academic year effect on health-related 

fitness and overall school performance, as measured by STAAR® mathematics test 

scores.   
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The academic year of 2012 – 2013 and 2013 – 2014 resembled in terms of descriptive 

statistics.  Overall, cohort years showed minimal differences in health-related fitness, 

where 40% of students were in the BMI high risk or obese category, while 47% of 

students were in the BMI healthy fitness zone category for each academic year.  The 

relatively small standard error mean values are indicative of an accurate representation of 

the true mean.  It also is reflective of a large population (N) size, which compensates for 

any incidental inaccuracies.     

 The independent-samples t-test showed that there was not a significant cohort 

effect by year on health-related fitness, where BMI (obese) (t(2902) = -.298, p = .766), 

and BMI healthy fitness zone (t(2902) = -.058, p = .954) values were observed.  A 

noticeable difference, but of a much higher magnitude, in mathematics scores by 

academic year was observed between 2012 - 2013 (M = 61.93, SD = 4.082), and 2013 – 

2014 (M = 70.26, SD = 9.226).  To state it in simpler terms, the mean score increased by 

8.33% points in 2013 – 2014 when compared to the mean score in 2012 – 2013.  The 

independent-samples t-test further indicated a cohort effect by year on the STAAR® 

mathematics (t(3052) = -32.733, p = .000).  These results suggest that BMI and academic 

performance in STAAR® mathematics are unrelated.   
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Summary of Finding on the Impact of Sex on BMI & Academic Performance 

 A nondirectional independent sample t-test was also computed for null and 

alternate hypothesis of Ha3, H03, Ha4, and H04.  In this study, it will mean finding out if 

being a boy or girl leads to higher scores. The independent-sample t-test will also allow 

for identifying the difference between these two populations.  Table 4.10 pasted below 

illustrates BMI zones by sex.  Note the zone listed as ‘other,’ it is comprised of BMI 

Needs Improvement, which is the second of third FitnessGram® zones.     

Table 4.10.  BMI Zones by Sex    

 

 

 

 

 

 

 

 

41.506

40.092

44.557

49.964

13.937

9.944

B O Y S

G I R L S

Other BMI Healthy BMI Obese BMI
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Table 4.11.  Student Breakdown Based on Sex and STAAR® Reading and Mathematics        

(across cohort years)  

 Student’s Sex  Mean  Std. 

Deviation (σ) 

Std. Error of 

Mean (σM) 

Percentage BMI 

High Risk 

(Obese)  

 

Boys  41.506 13.807 .361 

Girls  40.092 13.372 .351 

 

Percentage BMI 

Healthy Fitness 

Zone  

 

Boys  44.557 14.385 .377 

Girls  49.964 13.886 .364 

Percentage Score 

on STAAR® 

Reading 

 

Boys  66.55 6.609 .169 

Girls  72.87  

 

5.456 .140 

Percentage Score 

on STAAR® 

Mathematics  

Boys  

Girls 

65.56 

66.23 

7.966 

8.335 

.204 

.213 

 

 

 The aggerate number of BMI high risk (obese) boys and BMI healthy zone were 

relatively equal, as obese boys accounted for 41%, and healthy fitness zone boys 

accounted for 44%.  BMI for girls, however, showed a broader disparity with BMI high 

risk girls accounting for 40%, and BMI healthy fitness zone girls accounting for 49%.  

The relatively small standard error mean values are indicative of an accurate 

representation of the true mean.   

 

Ha3, and H03  

Ha3: There will be a significant effect of sex of health-related fitness on overall 

academic performance, as measured by STAAR® reading test scores. 

H03: There will not be a significant effect of sex of health-related fitness on overall 

academic performance, as measured by STAAR® reading test scores. 
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 The independent-samples t-test results showed that sex did influence reading 

scores.  Girls significantly outperformed boys in math and reading.  In reading, the girls 

outperformed boys by 6.3 percentage points (t(3052) = -28.801, p = .000).  These results 

suggest that a student’s sex does impact overall academic achievement, whereas BMI and 

performance are unrelated.  The biological sex of the student did influence both math and 

reading scores.   

 

Ha4, and H04   

Ha4: There will be a significant sex effect of health-related fitness on overall school 

performance, as measured by STAAR® mathematics test scores. 

H04: There will not be a significant sex effect of health-related fitness on overall 

school performance, as measured STAAR® mathematics test scores. 

 The independent-samples t-test results showed that sex did influence math scores, 

as well.  As with reading, girls significantly outperformed boys in math.  In math, girls 

outperformed boys by 0.67 percentage point (t(3052) = -2.267, p = .023).  These results 

suggest that the student’s sex did seem to impact academic achievement in mathematics, 

whereas BMI and performance seem to be unrelated.  Biological sex of the student did 

influence both math and reading scores.   
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Summary of Findings on Indirect Correlations 

Ha5, and H05   

Ha5: There will be a significant indirect correlation between BMI and STAAR® 

reading test scores.      

H05: There will not be a significant indirect correlation between BMI and STAAR® 

reading test scores.      

Ha5, H05, Ha51, and H051 null and alternate hypothesis were analyzed using the Pearson 

correlation.  The Pearson Correlation Coefficient, denoted as (r), model allows for 

investigation of the two quantitative variables in this study: BMI and STAAR® scores. 

Linearity, straight line relationship, and homoscedasticity, data is equally distributed, 

were also assumed.  A linear relationship is hypothesized, where a high BMI will mean 

low academic achievement, and a low BMI will mean high academic achievement.   

 The strength of the relationship will depend on the Pearson value, which is 

reported in the range between -1 and +1.  A number closer to +1, positive correlation, 

will indicate that both variables increase or decrease together.  Whereas a number closer 

to – 1, negative correlation, will indicate that as one variable increased, the other 

decreased.  A number close to 0 will mean that there is no relationship between the 

variables.      

 Pearson correlations were analyzed by sex, grade-level and location to examine 

the overall relationship with academic achievement.  There was not a significant indirect 

correlation between High Risk (obese) BMI and STAAR® reading, (r(2904) = -.019, p = 

.308).  The results contradict the inference that obesity negatively impacts a student’s 

performance in reading.  Squaring the Pearson Correlation of r = -.019 further supports 
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the inference.  R2 value of 0.0361% means that only .03% of the variance can be 

explained, while the remaining 99.9% is unexplained or cannot be attributed to obesity.  

Moreover, a .308 p-value make this finding insignificant since it is greater than the 

predetermined significance value of .005.  High BMI, then, does not seem to have a 

negative effect on STAAR® reading.   

 There was a significant direct correlation between Healthy BMI and STAAR® 

reading, (r(2904) = .059, p = .001).  R2 value of 0.3481% means that only .03% of the 

variance can be explained, while the remaining 99.9% is unexplained or cannot be 

attributed to healthy BMI.  A .001 p-value make this finding significant since it is greater 

than the predetermined significance value of .005.  A healthy BMI can have a positive, 

albeit small, effect on academics, specifically with STAAR® reading scores.   

 

Ha51, and H051  

Ha51: There will be a significant indirect correlation between high BMI and 

STAAR® mathematics test scores.      

H051: There will not be a significant indirect correlation between high BMI and 

STAAR® mathematics test scores.      

 There was not a significant indirect correlation between high BMI and STAAR® 

mathematics, (r(2904) = .036, p = .051).  The results contradict the inference obesity 

negatively impact a student’s performance in mathematics.  Squaring the Pearson 

Correlation of r = .036 further supports the inference.  R2 value of 0.1296% means that 

only .1% of the variance can be explained, while the remaining 99.9% is unexplained or 
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cannot be attributed to obesity.  Moreover, a .051 p-value make this finding insignificant 

since it is greater than the predetermined significance value of .005.   

 Additionally, there was a negative correlation between healthy BMI and 

STAAR® mathematics, (r(2904) = -.072, p > .000).  R2 value of 0.0051 means that only 

.005% of the variance can be explained, while the remaining 99.9% is unexplained or 

cannot be attributed to healthy BMI.  A less than .000 p-value make this finding 

significant since it is lesser than the predetermined significance value of .005, meaning 

that there was a less than one in 1000 chance of this finding being incorrect.   

Post Hoc Analysis 

 This study also featured post hoc analyses of various other potential factors.  In 

general terms, the researcher did not account for this variance within the research 

question or in the hypotheses.  Despite the possible misleading interpretation of analysis 

of variance (ANOVA), a one-way ANOVA was used to determine if there were any 

statistically main effects between the means of groups.  The applicability of ANOVA 

further allowed the researcher to investigate interaction effects of the independent 

variables on academic performance.  Interaction factors of the biological sex of a student, 

the BMI zone, and the geographic region of Texas were analyzed to test for potential 

interaction effects.    

 Additionally, ANOVA, used when there is a minimum of three groups, was 

preferred over the independent-sample t-test because it accounts for multiple groups, 

whereas the independent-samples t-test only accounts for two groups (AERD Statistics, 

2018).  In this study, the third, fourth, and fifth grade levels, also labeled as the 

independent variables for the post hoc, represented the three groups.  The ANOVA was 
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analyzed using the F-test, which allowed for testing the equality of means, and for testing 

the equality of variances.   

Table 4.12.  Significant Main Effect of Grade Level on Health-Related Fitness  

 Grade Level  Mean  Std. 

Deviation (σ) 

Std. Error of 

Mean (σM) 

Percentage BMI 

High Risk 

(Obese)  

 

Third   39.389 13.566 .437 

Fourth  

Fifth 

 

Total  

  

41.129 

41.865 

 

40.800 

13.761 

13.390 

 

13.608 

.441 

.429 

 

.252 

Percentage BMI 

Healthy Fitness 

Zone  

 

Third   50.259 14.408 .465 

Fourth  

Fifth 

 

Total  

46.716 

44.828 

 

47.255 

14.357 

13.894 

 

14.392 

.460 

.445 

 

.267 

Note. Three zones compromise BMI FitnessGram®, BMI Healthy Fitness Zone, BMI at Some Risk, and BMI at High Risk.   

  

 The values from the Table 4.13 shows that roughly 40% of students in third, 

fourth, and fifth grade were in the BMI high risk (obese) category, while 47% of students 

were in the BMI healthy fitness zone category.  The data further supports the inference 

that students were getting less healthy as they were advancing by grade level.  50% of the 

students in third grade fell under the Healthy BMI Zone, however, that number decreased 

to 46% in grade four and to 44% in grade five.  Stated another way, 6% of students 

became less healthy as they advance to grades four and five.  This trend is observable in 

the other direction as well.  Higher percentage of students fell in the obese category as 

they progressed to grades four and five, from 39% in grade three to 41% in grades four 

and five, respectively.    

 There was a significant main effect of grade level on percentage BMI high-risk 

(obese) students as determined by the one-way ANOVA (F(2, 2903) = 8.467, p < .001).  
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There was a significant main effect of grade level on percentage BMI health-fitness zone 

students as determined by the one-way ANOVA (F(2, 2903) = 36.287, p <.001).  The 

overall small p-value means that the differences observed between groups and within 

groups cannot be attributed to random sampling.   

 Moreover, the average score declined upon completion of the fourth grade, where 

students scored 5.78-points fewer than when in grade three.  However, that trend shifts 

when students complete grade five, as their scores increased by 11.01-points.  This up-

and-down trend is noticeable at state-level as well, but the numbers shifts to a lesser 

extent.  At the state level, students score 2-points fewer upon completing fourth grade, 

from 75% in grade three to 73% in grade four.  Similar to the trend observed here, there 

is then a 13-point increased in grade five, from 73% to 86%. 

  The ANOVA values further support the finding of a significant main effect of 

grade level on reading, (F(2, 3051) = 1170.185, p < .001).  The overall small p-value 

means that the differences observed between groups and within groups cannot be 

attributed to random sampling.   

 In math, the data supports a scaffolding inference, where student scores advanced 

upon completion of a grade.  Table 4.19 shows the average score increased by 0.65-

points in grade from and, then, substantially increased in grade five by 10.68-points.  The 

similar scaffolding trend was observed at the state level, as students’ scores increased by 

one-point in grade in four, from 69% in grade three to 70% in grade four.  Grade five saw 

a substantial increase in mathematic scores, from 70% in grade four to 87% in grade 

five—a 17% increase.   
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  As with reading, the ANOVA values further supported the finding of a 

significant main effect of grade level on mathematics, (F(2, 3051) = 1040.801, p < .001).  

The overall small p-value means that the differences observed between groups and within 

groups cannot be attributed to random sampling.   

  



124 

 

 

CHAPTER V 

DISCUSSION, POST HOC, IMPLICATIONS, RECOMMENDATIONS, AND 

CONCLUSIONS 

 Discussion 

 The results of this study substantiated statistically significant differences between 

populations with varying degrees of correlations, allowing the researcher to accept the 

null for three of the six hypotheses.     

Research Question 

 This study focused on one research question with five null and alternate 

hypotheses.  The question: What is the impact of obesity on academic performance in 

elementary students?    

Hypothesis 1 

 

 Data analysis substantiated that there was not a significant cohort effect on health-

related fitness, where high-risk (obese) and BMI healthy fitness zone values were 

observed.  The independent-samples t-test did show a cohort effect on STAAR® reading.  

These results suggested that BMI and academic performance in STAAR® reading are 

unrelated; but, the cohort effect did influence STAAR® reading, leaving the researched 

to accept portions of both the null and alternate hypothesis.    

The result of this finding is aligned with previous research studies.  For example, 

A Report from the Texas Youth Fitness Project, conducted by The Cooper Institute, 

spanning the years of 2011 to 2014 found that high body composition schools had 

statistically significantly higher reading achievement rates than their peers from low body 
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composition schools (Allums-Featherston, Bai, & Welk, 2014b).  Of the many notable 

findings, the authors of the project found 5th, 6th and 7th grade girls who were in the 

high and medium body composition achievement had significantly higher math and 

reading achievement rates than their peers from low body composition achievement 

schools for 2011.   

Similar trends were observed in 2012, 2013, and 2014, where Allums-Featherston 

et al., (2014b) found that 6th and 7th grade boys who were in the medium and high body 

composition schools had statistically significant higher reading achievement rates than 

their peers from low body composition achievement schools.  However,  Baxter et al., 

(2013) analyzed standardized test scores, in English, math, science, and social studies, of 

1,504 fourth grade students, predominantly African-American children from 18 schools 

total in one district in South Carolina during the 2004 – 2005, 2005–2006, and 2006–

2007 school years.  Based on marginal regression analysis for each sex for the four 

academic subjects (separately and combined), the authors concluded that test scores were 

not related to BMI percentile, but were positively related to SES (p < 0.0001), and were 

related to race, with lower scores for African-American children than children of other 

races (p < 0.0039).  Such findings correlated to race, geographic location, and by subject 

is prevalent among the Hispanic population as well.   

Santiago and Disch (2013) found that BMI did not influence academic 

performance in reading in their study: The Relationship Among Aerobic Capacity, Body 

Composition, and Academic Achievement of Fourth and Fifth Grade Hispanic Students.  

Their study involved 155 Hispanic school children (84 boys and 71 girls), aged 9 to 13. in 

the fourth and fifth grade at an urban elementary school in southeast Texas.  Among other 



126 

 

 

findings, the researchers did not find a statistically significant interaction between BMI 

and reading.  Reading was correlated with aerobic capacity (r = .01, p = .881), with 

percentage body fat (r = .002. p = .980), and with BMl (r = -.06, p = .421).  Since the p-

value was less than the set alpha value of .05, Santiago and Disch (2013) concluded that 

aerobic capacity, percentage body fat, and BMI were not significant predictors of 

academic achievement in reading or in math.   

Hypothesis 2 

 

Data analysis substantiated that high-risk BMI was not significant to academic 

achievement in math.  The similar conclusion was also true for student in the healthy 

fitness zone BMI.  The result of this finding is aligned with previous research studies.  

For example, A Report from the Texas Youth Fitness Project, conducted by The Cooper 

Institute, spanning the years of 2011 to 2014 reported the following associations between 

health-related fitness and academic achievement (Allums-Featherston, Bai, & Welk, 

2014b).  Allums-Featherston et al. (2014b) reported that 5th, 6th and 7th grade girls who 

were in the high and medium body composition achievement had significantly higher 

math and reading achievement rates than their peers from low body composition 

achievement schools in 2011.  In 2012, 5th to 8th grade girls who were in the high body 

composition achievement schools had statistically significant higher math achievement 

rates than their peers from low BC achievement schools.  In 2013, 4th and 7th grade girls 

who were in the medium and high BC achievement schools had statistically significant 

higher math achievement rates than their peers from low body composition achievement 

schools.  In 2014, 5th, 6th, 7th grade girls who were in the high and medium body 
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composition achievement schools had statistically significant higher math achievement 

rates than their peers from low body composition achievement schools, with higher rates 

for reading from medium to low schools.  Similar trends were reported for boys, albeit 

for higher grades rather than the elementary grades.    

 Allums-Featherston et al. (2014b) found 6th grade boys who were in the high 

body composition achievement schools had statistically significant higher math 

achievement rates than their peers from low body composition achievement schools in 

2011.  This trend was observed form 2012, 2013, and 2014.  In sum, body composition 

had a stronger association with math achievement and associations were stronger in 

middle school grades than elementary grades (Allums-Featherston et al., 2014b).  While 

BMI did not influence academic achievement in math in this study, a cohort effect was 

observed.   

In the present study, the independent sample t-test did show a cohort effect on 

academic performance in math.  One reason for the cohort effect may be due to the 

standardized test.  The State of Texas Assessments of Academic Readiness was 

implemented in Spring 2012, thus making the 2013 – 2014 year the second time students 

were measured against the new STARR test (TEA, 2019).  A second reason for the 

cohort effect may be due to teacher exposure to the new STAAR® test.  A third reason 

may have been due the logical progression in grade levels, which allows students to 

obtain new knowledge while reinforcing previous concepts.   
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Hypothesis 3 

 

 The independent samples t-test revealed a significant effect of sex of health-

related fitness on STAAR® reading.  Girls outperformed boys by 6.3 percentage points 

in reading.  While the effect of sex on academic performance was observed, there was not 

a relationship of BMI on academic performance, leaving the researcher to accept the null 

hypothesis.   

 Accepting the alternate hypothesis aligns with the findings of previous research.  

PISA 2009 at a Glance noted that every one of the 65 countries and economies that 

participated in PISA 2009, girls had significantly higher average reading scores than boys 

(OECD, 2011).  The gender achievement gap, favoring girls, in reading trended to PISA 

2012, and 2015.  While the PISA 2012 Results in Focus did not provide the exact datum, 

they did find that girls outperformed boys in reading almost everywhere (OECD, 2014).  

In 2015, girls outperformed boys in reading astonishingly.  The advantage of girls in 

reading was 28% of the standard deviation on average across OECD countries (OECD, 

2017).  This gender achievement gap in reading can also be found in the United States.   

 Stanford Professor Reardon and his team of researchers at Stanford’s Graduate 

School of Education analyzed academic achievement in elementary students across all 

10,000 U.S. School Districts.  Reardon and his team found that girls surpassed boys in 

reading and writing in almost every U.S. school district regardless of local wealth or 

racial makeup (Crawford, 2018).  Reardon, Fahle, Kalogrides, Podolsky, and Zárate 

(2018) further found that girls in third grade outperformed boys by roughly half a grade 

level and girls at the end of 8th grade by almost a full grade ahead.  Loveless (2015), 
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author of The 2015 Brown Center Report on American Education, The Brookings 

Institution, noted the similar gender achievement gap in reading and offered a historical 

perspective.   

 Girls outperformed boys on every reading test ever given by the National 

Assessment of Educational Progress (NAEP), dating back to the first administration of 

this test in 1971 (Loveless, 2015).  Fast forward 48-years and girls continue to 

outperform boys at ages 9, 13, and 17 on the NAEP (Loveless, 2015).  Couple the NAEP 

and PISA results and the outcome is clear, girls are better reader than boys in more than 

60 countries that have participated in the two tests, thus making the gender gap in reading 

a global phenomenon (Loveless, 2015).    

The results of this study aligned with prior research, both in terms of health-

related fitness having a positive impact on academic performance and where health-

related fitness did not impact academic performance.  Van der Niet, Hartman, Smith, and 

Visscher (2014) did not find a statistically significant relationship between health-related 

fitness and academic achievement.  Their study used the Dutch academic assessment to 

measure academic achievement and the European physical fitness test battery for health-

related fitness.  Further variables were necessary for significance to be found. The van 

der Niet et al. (2014) study did identify an indirect relationship between the academic 

assessment and fitness level when considering executive functioning.  

Hypothesis 4 

 

 The independent samples t-test yielded a significant effect of sex of health-related 

fitness on STAAR® math.  As with reading, girls outperformed boys, albeit a narrower 
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margin than in reading, by 0.67 percentage points (t(3052) = --2.267, p = .023) in math.    

The p-value of .023 lends this finding to be statistically significant because it is smaller 

than the .05 alpha value.  While the effect of sex on academic performance was observed, 

there was no relation of BMI on academic performance, leaving the researcher to accept 

the alternate hypothesis.  This finding does align with the Welk, et al. (2014) study on 

Texas Youth Fitness Project.   

 Welk et al. (2014b) found girls in elementary grades who were in the high body 

composition schools had statistically significant higher math achievement rates than their 

peers from low body composition achievement schools.  Welk et al. (2014) observed this 

trend for all four years of the study, 2011, 2012, 2013, and 2014.  Reardon et al. (2018) 

found nearly no gender gap, on average, in math.   

 Using state accountability test data from third through eighth grade students in the 

2008 – 2009 through 2014 – 2015 years, Reardon et al. (2018) found that male-female 

math gap is 0.03 standard deviations, in favor of boys, across a population size of 10,00 

school districts.  Stated another way, the average school district essentially showed no 

gender achievement gap in math, lending itself to gender parity.  Deviling into the data 

further, however, revealed a different male-female math gap.   

 A gender achievement gap was found based on both the school district SES and 

male-female SES differences.  Reardon et al. (2018) found girls outperformed boys in 

math, particularly those that are predominantly African-American and low-income 

settings.  Boys, however, slightly outperformed girls in the rest and overwhelmingly 

better in high-income, mostly white or Asian-American districts (Welk et al., 2018).  

Miller and Quealy (2018) present this gender disparity caused by SES with viewing 
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datasets from a high-income versus a low-income locations.  “In the Montgomery 

Township district in New Jersey, for example, the median household income is $180,000 

and the students are about 60% white and 30% Asian-American. Boys and girls both 

perform well, but boys score almost half a grade level ahead of girls in math. Compare 

that with Detroit, where the median household earns $27,000 and students are about 85% 

black.  It’s one of the districts in which girls outperform boys in math” (Miller & Quealy, 

2018).   

 Lindberg, Hyde, Petersen, and Linn (2010) conducted a meta-analysis from 242 

studies published between 1990 and 2007, and then analyzed data sets based on 

probability sampling of U.S. adolescents over the past 20 years.  The U.S. data sets were 

inclusive of the National Longitudinal Surveys of Youth, the National Education 

Longitudinal Study of 1988, the Longitudinal Study of American Youth, and the National 

Assessment of Educational Progress.  Lindberg et al. (2010) found effect sizes for the 

gender difference ranged between −0.15 and +0.22 with variance ratios ranged from 0.88 

to 1.34.   

Hypothesis 5 

 

 There was not a significant indirect correlation between high risk (obese) BMI 

and STAAR® reading, (r(2904) = -.019, p = .308).  The results support the inference that 

being obese does not negatively impact a student’s performance in reading.  Squaring the 

Pearson Correlation of r = -.019 further supports the inference.  R2 value of 0.0361% 

means that only .03% of the variance can be explained, while the remaining 99.9% is 

unexplained or cannot be attributed to obesity.  Moreover, a .308 p-value make this 
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finding insignificant since it is greater than the predetermined significance value of .005.  

High BMI, then, does not seem to have a negative effect on STAAR® reading.   

 The results allowed the researcher to accept the null hypothesis, which aligns with 

previous research, specifically, The Texas Youth Fitness Project.  Welk et al. (2014b) 

found that high body composition schools had statistically significant higher reading 

achievements rates than their peers in low body composition schools.  This association 

and correlation were found for both boys and girls.  Baxter, Royer Hardin, Guinn, and 

Devlin (2011) investigated the relationships of children's school absenteeism with body 

mass index (BMI), academic achievement, and socioeconomic status (SES) of 920 

fourth-grade students during school years of 2005 – 2006, and 2006 -2007).  Baxter and 

colleagues found the relationship between absenteeism and academic achievement to be 

inversely significant (p-value < .0001; coefficient = -.087).  Baxter et al. (2011), 

however, found no statistical significance between absenteeism and each of the BMI 

percentile category and SES, as all coefficient p-values > .118.  Their research further 

supports that BMI is not significant predictor of academic performance, as correlations 

with BMI were not statistically significant.   

 Castelli et al. (2007) found aerobic fitness to be positively related, body mass 

index to be negatively related, and muscle strength and flexibility fitness to be unrelated 

with standardized achievement test performance on mathematics and reading in third and 

fifth grade students.  The findings of Castelli and colleagues suggest association 

differences between the fitness battery assessment and academic performance.   

 Basch (2010), Budde, Voelcker-Rehage, Pietrabyk-Kendziorra, and Tidow 

(2008), Strong et al. (2005), Tomporowski,(2003) support that healthy children learn 
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better by responding faster and with greater accuracy on various cognitive tasks, while 

also displaying increased physical capacity both in terms of cardiovascular and muscle 

fitness.  Strong et al. (2005) conformed that physical activity reduced the risk for heart 

disease, diabetes mellitus, osteoporosis, high blood pressure, obesity, and metabolic 

syndrome; improves various other aspects of health and fitness, including aerobic 

capacity, muscle and bone strength, flexibility, insulin sensitivity, and lipid profiles; and 

reduces stress, anxiety, and depression.  Hillman et al. (2009), through a series of 

cognitive tasks, supported the body of research which suggests that even low to moderate 

bouts of physical activity results not only in a healthier body, but also healthier minds.  

 Hillman et al. (2009), using Delaware’s Wide Range Achievement Test – 3rd 

edition, found significantly better performance for reading comprehension following 

acute exercise relative to rest, (t(1, 19) = 2.6, p = .016).  Hillman and colleagues 

conducted the test on 20 participants, whom averaged at 9.6 years of age and where 

recruited from the east-central Illinois region, noting that the finding represents a small 

population size and a geographic region with better statistics on obese adolescents.  

Nevertheless, the study found that children respond faster and with greater accuracy to a 

variety of cognitive tasks after participating in a session of physical activity.  

 The idea that healthy children learn better is empirically supported and well 

accepted (Basch, 2010), and multiple studies have confirmed that health benefits are 

associated with physical activity, including cardiovascular and muscular fitness, bone 

health, psychosocial outcomes, and cognitive and brain health (Strong et al., 2005).  
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Hypothesis 51 

 

 There was not a significant indirect correlation between high BMI and STAAR® 

mathematics.  The results support the inference that being obese does not negatively 

impact a student’s performance in mathematics.  Squaring the Pearson Correlation of r = 

.036 further supports the inference.  R2 value of 0.1296% means that only .1% of the 

variance can be explained, while the remaining 99.9% is unexplained or cannot be 

attributed to obesity.  Moreover, a .051 p-value make this finding insignificant since it is 

greater than the predetermined significance value of .005.   

 Additionally, there was a negative correlation between healthy BMI and 

STAAR® mathematics, (r(2904) = -.072, p > .000).  R2 value of 0.0051 means that only 

.005% of the variance can be explained, while the remaining 99.9% is unexplained or 

cannot be attributed to healthy BMI.  A less than .000 p-value make this finding 

significant since it is lesser than the predetermined significance value of .005, meaning 

that there was a less than one in 1000 chance of this finding being incorrect. 

 These results allowed the researcher to accept the null hypothesis, which aligns 

with previous research, specifically, The Texas Youth Fitness Project (2014).  Welk et al. 

(2014b) found that high body composition schools had statistically significant higher 

reading achievements rates than their peers in low body composition schools, this 

association and correlation was found for both boys and girls.  Staying with Texas 

schools, Van Dusen and colleagues (2011) found that cardiovascular fitness had the 

strongest association with academic performance, particularly in mathematics over 

reading. 
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 However, Castelli, Hillman, Buck, and Erwin (2007) observed a positive relation 

between fitness and standardized achievement test performance on mathematics and 

reading in third and fifth grade children.  Using a large sample of students in grades 4-8, 

Chomitz and colleagues (2008) found that the likelihood of passing both mathematics and 

English achievement tests increased with the number of fitness tests passed during 

physical education class, and the odds of passing the mathematics achievement tests were 

inversely related to higher body weight. 

Post Hoc 

 Post hoc analyses supported the inference that students were getting less healthy 

as they were advancing by grade level.  Fifty percent (50%) of the students in third grade 

fell under the healthy BMI Zone, however, that number decreased to 46% in grade four 

and to 44% in grade five.  Stated another way, 6% of students became less healthy as 

they advance to grades four and five.  This trend is observable in the other direction as 

well.  Higher percentage of students fell in the obese category as they progressed to 

grades four and five, from 39% in grade three to 41% in grades four and five, 

respectively.    

 Post hoc analyses further found a significant main effect of grade level on 

percentage BMI high-risk (obese) students as determined by the one-way ANOVA (F(2, 

2903) = 8.467, p < .001).  Likewise, there was a significant main effect of grade level on 

percentage BMI health-fitness zone students as determined by the one-way ANOVA 

(F(2, 2903) = 36.287, p <.001).  The overall small p-value means that the differences 

observed between groups and within groups cannot be attributed to random sampling.   
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 Moreover, the average reading test scores declined upon completion of the fourth 

grade, where students scored 5.78-points fewer than when in grade three.  However, that 

trend shifts when students complete grade five, as their scores increased by 11.01-points.  

This up-and-down trend is noticeable at state-level as well, but the numbers shifts to a 

lesser extent.  At the state level, students score 2-points fewer upon completing fourth 

grade, from 75% in grade three to 73% in grade four.  Similar to the trend observed here, 

there was a 13-point increase in grade five, from 73% to 86%. 

  The ANOVA values further support the finding of a significant main effect of 

grade level on reading, (F(2, 3051) = 1170.185, p < .001).  The overall small p-value 

means that the differences observed between groups and within groups cannot be 

attributed to random sampling.   

 In math, the data supports a scaffolding inference, where student scores advanced 

upon completion of a grade.  Table 4.19 shows the average score increased by 0.65-

points in grade from and, then, substantially increased in grade five by 10.68-points.  The 

similar scaffolding trend was observed at the state level, as students’ scores increased by 

one-point in grade in four, from 69% in grade three to 70% in grade four.  Grade five saw 

a substantial increase in mathematic scores, from 70% in grade four to 87% in grade 

five—a 17% increase.   

  As with reading, the ANOVA values further supported the finding of a 

significant main effect of grade level on mathematics, (F(2, 3051) = 1040.801, p < .001).  

The overall small p-value means that the differences observed between groups and within 

groups cannot be attributed to random sampling.  Several factors could be attributed to 

these values.  Most notably, the academic years of 2012 – 2013 account for the first year 
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of implementation of STAAR, as TAKS was used in previous years to measure academic 

progress.  Academic scores may have increased in 2013 – 2014 due to the test taking 

experience, since it was the second year of STAAR for both teachers and student      

 Another possibility for increased test scores could be attributed to the increased 

BMI (obesity) of overall students.  As presented in the review of literature, being 

overweight or obese may lead to depression, low self-esteem and thus social isolation.  

Mialon and Nesson (2019) investigation found a similar trend in their study of how acne 

may impact academics in middle to high school and subsequent education and labor 

markets.  The authors found that acne was positively associated with overall grade point 

average in high school, grades in high school English, history, math, and science, and the 

completion of a college degree, along with higher wages for women (Mialon & Nesson, 

2019).  The researchers then hypothesized that acne-prone students prioritized hitting the 

books, due to the social exclusion they faced rather than socializing.  In-turn, this boosted 

their grades or learning in general.   

 Swap acne for obesity and the findings from the present study align with the 

findings from Mialon and Nesson’s (2019).  Of significance to note, both obesity and 

acne seem to positively impact the female sex in particular, where the connection of a 

social isolation factor led to higher academic performance.                 

Limitations 

Data collection was identified as the key limitation in this research.  While the 

Texas legislature, under Senate Bill (SB) 530 passed in 2007, required utilization of 

FitnessGram®, the agency left it up to the discretion of the district for reporting of the 

collected and measured data.  SB 530 also mandated analysis, as school districts were 
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required to compile the results of the physical assessment, to include any correlation 

between health-related fitness and the following: (1) student academic achievement 

levels; (2) student attendance levels; (3) student obesity; (4) student disciplinary 

problems; and (5) school meal programs.   

Data scrub, however, found significant gaps on what measures the districts 

reported or conducted analysis on.  For example, some campuses provide numbers for 

males or females only, did not differentiate between grades 3 – 5, or choose not to test the 

body-mass index measure, a critical component of preventing obesity.  Causality, where 

low levels of physical fitness led to lower scores or vice versa, was another limitation 

since the data utilized was cross sectional.  The researcher further acknowledged that 

biases in student responses was a factor, as some students may refuse to participate in the 

FitnessGram®.  The potential for data to be skewed further exist, as not all students may 

have participated (i.e. chronically absent students or participation restricted due to 

behavior).    

Lastly, health-related fitness is just one component that may affect achievement.  

Studies have shown that other factors, like macro and micro nutrition, natural ability, 

sleep hygiene, life patters, etc., influence academic achievement.  In turn, the researcher 

acknowledges that diets of students are an unknown.  It is assumed, however, that 

students participating in the Free Meals and Reduced-Price Meals program have access to 

some form of nutrition shaped by the U.S. Department of Agriculture.   
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Implications 

 While obesity may not have the preconceived notion of negatively impacting 

academic performance, it does affect health, economics and national defense.  Health 

impacts of obesity impacts the biology, psychology and sociology dimensions.  If left 

unmitigated, obesity, a serious chronic disease, leads to high blood pressure, diabetes, 

certain cancers, cardiovascular disease, joint problems, sleep apnea, metabolic syndrome 

(e.g. abdominal obesity, insulin resistance), psychosocial effects (discrimination, 

depression), (Stanford Healthcare, 2018).  Drexler (2017), a researcher at Harvard’s 

School of Public Health (HSPH), stressed that obesity is not a matter of benign padding, 

as the growth models predict a slightly above 42% chance of eliminating excess weight 

for today’s children.   

The Harvard model predicted that a majority of today’s children, between the 

ages of 2 and 19 years, more than half (57.3%) will be obese by the age of 35 years.  At 2 

years of age, severely obese children have only a 1-in-5 chance of not being obese by the 

age of 35 years.  At 5 years of age, that obese child has a 1-in-10 chance of not being 

obese into adulthood, meaning there is a 90% probability of being obese (Ward et al., 

2017). 

Economically, obesity accounts for $190.2 billion annually, roughly 21% of the 

national health expenditures (Cawley & Meyerhoefer, 2012).  Direct medical costs 

associated with childhood obesity is estimated at $14 billion annually (Lee, H. Lee D., 

Guo, & Harris, 2011; Marder & Chang 2006).  The Robert Wood Johnson Foundation 

(2005) suggested to view the cost of obesity in parallel with BMI, where as an 

individual’s BMI increases so do the medical claims, number of sick days, and healthcare 
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costs.  Furthermore, if left unmitigated, obesity stands to threaten the national security of   

the United States.  Spoher and Handy (2018) found that 71% of American between 17 – 

24 years of age are ineligible to serve in the military for reasons pertaining to character 

and background screening, academic requirement and being physically unfit.  A third of 

the remaining 29% would be disqualified for one reason: obesity (Meyers, 2018).       
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Recommendations  

Obesity, albeit a complex disease, may not negatively affect academic 

performance, but an increased BMI does negatively impact health-related fitness.  

Evidence from literature review suggests for recommendations to be based on tactical, 

operational and strategic applications.  In turn, proposed recommendations in this study 

offer calculated policy initiatives, evidence-based financial investment, and grassroots 

level activism.    

Recommendation 1: Increase or allow Pre-K – 12 students opportunities for physical 

activity.  Typical physical education (PE) classes have either been eliminated or 

drastically marginalized in favor of core instructional subjects.  The national average of 

6.64 hours (7.17 hours in Texas) spent in school allows classroom teachers and school 

administrators the time needed for integrating PE (NCES, 2008).  Substantial evidence 

proved the association between increased physical activity and achieving higher 

academic performance, or higher scores on standardized math and reading tests (Institute 

of Medicine, 2013).    

Recommendation 2: Schools and districts should be held accountable for providing 

instructional time for PE and for submitting the reporting measures (i.e. FitnessGram® 

scores).  From a state-wide perspective, passing of Texas House Bill 2610 in 2015 and 

Senate Bill 1873 in 2017 mandated both the instructional time and the reporting 

measures.  Failure to follow the legislative requirements results in deduction of funds 

from all sources—federal, local tax, other local and intermediate, and state—by TEA.  

TEA will deduct funding in proportion to the number of minutes that a district or charter 

school falls short of meeting requirements.   
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 The Texas Education Agency Commissioner must complete a report on physical 

education (PE) provided by each school district.  The report results are to be published on 

the Texas Education Agency’s Website and should include ratio of students enrolled in 

PE classes in the district compared to the overall enrollment and average PE class size at 

each campus in the district.  Coupled together, HB 2610 and SB 1873, add fidelity to PE 

curriculum, while holding key actors accountable for the role and responsibility.   

Recommendation 3: Future researchers may want to consider longitudinal studies with 

cohort groups.  A longitudinal study, where cohort groups are formed to cover the span of 

35 years, allows for measuring the accuracy of growth trajectories, efficacy of nutrition 

guidelines, impact of instructional time changes under ESSA, fidelity of reporting fitness 

measures, and assessing the monetary return of investment.  Measurement of such 

batteries may allow researchers to better understand and plan for future challenges, such 

as balancing the increase in global population with the decrease in overall food 

production (Elferink & Schierhorn, 2016).  This recommendation may also add to the 

body of research seeking to better understand the factors impacting academic 

performance.   

Recommendation 4: Strategically increase the monetary dollars allocated to overcoming 

obesity by investing in proven community-based programs.  Trust for America Health 

(TFAH) found that an investment of $10 per person, per year in community-based 

programs netted a return of $5.60 for every dollar spent.  The proven community-based 

programs focused on increasing physical activity, improving nutrition, and preventing 

smoking or use of tobacco (TFAH, 2008).  Within 5 years of the investment, the U.S. 

stands to save $16 billion annually and Texas, with an ROI of 4.7:1, stands to save $1 
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billion annually (TFAH, 2008).  States need not look further than implement initiatives 

like the sugar tax, which promise to raise revenue while curbing consumption of sugar-

sweetened beverages (Drexler, 2017).  

Recommendation 5: Employ an Individualized Education Program (IEP), where the plan 

is inclusive of cash stipends, for students who are morbidly obese.  This would be similar 

to IEPs developed for students receiving special education services.  An IEP for 

combating obesity would mean the following realizations: a) identification of present 

level, b) annual goals, c) benchmarks or short-term objectives, d) measuring and 

reporting progress, e) supplementary aid and services, f) extent of nonparticipation, and 

g) transition planning (Contents of the IEP, Center for Parent Information & Resources, 

n.d.).  This recommendation further stands to supplement macro-level community-based 

programs with tailored micro-level interventions.    

 The IEP also has the potential to be used as justification for cash transfers to low-

income families.  Watson, Guettabi, and Reimer (2019) found that a modest investment 

of $1,000, used as a yearly stipend, substantially decreased childhood obesity in the state 

of Alaska.  Watson et al. suggest that the stipend has wide-ranging effects, to include 

aiding families with prepping healthier meals and reducing the childhood obesity rate by 

4.5%.  The investigators, using back-of-the-envelope calculations, suggested that 500 

new cases of obesity were averted, which accounted for savings of $2-10 million 

annually (Watson et al., 2019).         

 From a Texas perceptive, the districts used in this study generate sufficient 

revenue for employment of a similar program.  Using 2017 – 2018 Public Education 

Information Management System (PEIMS) Actual Financial Data Reports, the washi 
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district’s total revenue was $1,987,024,794 within the all funds category, which accounts 

$12,678 per student.  The southeast district’s total revenue for 2017 – 2018 was 

$2,491,495,731 within the all funds category, which accounts for $11,668 per student.  

The potential exists to include a cash transfer type model for combating obesity as a 

program expenditure, which is similar to how gifted/talented and student with disabilities 

operates.   

  The added benefit, other than averting future medical costs and reducing overall 

obesity rates, of cash transfer type model is its potential to serve as an anti-bullying 

measure.  Evidence, documented in Chapter 2, suggests that the psychological toll of 

being called ‘fat” has lifelong implications (Hill et al., 2016).  Evidence also supports that 

bullying fat people is an acceptable and expected societal norm (Puhl et al. 2008; Khan, 

2015; Huizinga et al. 2009).  Exercising this recommendation allows for obesity to be 

tackled at both the macro (community-based) and micro (individual-based) levels.     

Conclusion 

 Academic performance and obesity are complex issues, requiring both holistic 

and universal perspectives.  In this study, high BMI (obese) did not seem to negatively 

influence academic performance, while a student’s biological sex seemed to positively 

impact academics.  Obesity, however, does negatively impact the overall health of an 

individual.  Prevention and overcoming obesity will require population-based 

approaches, individual intervention, along with accounting for the nutritional 

environment.  Thus, additional research, using a longitudinal cohort approach, is 

recommended for future researchers.     
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