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Abstract 

An urban southern school district located in the United States identified adolescent 

obesity as a problem. District records showed that 37% of adolescent girls and 29% of 

adolescent boys were obese which exposed them to short-term and long-term health 

consequences. The purpose of this archival multivariate survey study was to gain an in-

depth understanding of the problem by exploring the problem nutritional and physical 

activity habits of eighth  and eleventh grade adolescent girls (n=3320) of various 

races/ethnicities and obesity levels to determine how their nutritional and physical 

activity habits differ. The research questions asked whether there were significant 

differences between the independent variables (grade level, self-reported obesity level, 

and race/ethnicity of adolescent girls) and the dependent variables (adolescent girls’ 

nutrition habits and physical activity). The theoretical framework that grounded the study 

was the ecological system theory which identifies the child, parent, and community 

centered factors that predict the weight status of children. My findings revealed a 

statistically significant interaction effect of the combined grade and obesity levels and the 

combined grade and ethnicity categories on the combined nutrition habits and physical 

activity habits. I recommended increased collaboration between middle school and high 

school PE teachers and increased support from administrators and parents to elevate 

nutritional education and PA for adolescent girls. My study may contribute to positive 

social change by providing PE educators with new information and understanding that 

they can use to develop and justify educational programs that equip adolescent girls with 

the knowledge to make healthier food choices and increase their physical activity levels.  
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Section 1: Introduction to the Study 

Introduction 

Obesity is a major problem in America because of its increasing prevalence and 

adverse health consequences (Reilly et al., 2003). Ogden, Carroll, Kit, & Flegal, (2012) 

argued stated that “Obesity continues to influence the lives of American adolescents” (p. 

2). Obese adolescents may be at risk for both short and long-term health consequences 

(Freedman, Zuguo, Srinvasan, Berenson, & Dietz, 2007; Singh, Mulder, Twisk, van 

Mechelen, & Chuapari, 2008). The Centers for Disease Control and Prevention (2010) 

defined adolescence as individuals from ages 12 to 19. Obese adolescents are more likely 

to have health risk such as cardiovascular disease, high cholesterol, high blood pressure, 

and diabetes. Obesity is more evident among African American and Hispanic adolescent 

girls than Caucasian and Asian adolescent girls (Ogden et al., 2012; Ogden, Carroll, Kit, 

& Flegal, 2014).   

Adolescence is a period during which adolescents decrease their physical activity 

(PA), especially adolescent girls (Currie et al., 2011). For example, Nader, Bradley, 

Houts, McRitchie, & O’Brien (2008) found that young people become less physically 

active as they transition from childhood to adolescence. Adolescent girls of all 

race/ethnicity groups demonstrate significantly lower levels of PA than adolescent boys 

of all race/ethnicity groups (Griffiths et al., 2013). Several researchers (see Bergier, 

Kapka-Skrzypczak, Bilinski, Paprzycki, & Wojtyla, 2012; Garcia, Pender, Antonakos, & 

Ronis, 1998; Gavarry, Giacomoni, Bernard, Seymat, & Falgairette, 2003; Norman et al., 

2006; Pearson, Atkin, Biddle, Gorely, & Edwardson, 2009; Sanchez et al., 2007) have 
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found that boys participated in more PA than girls. Colley et al., (2011) found that 80% 

of adolescent boys’ and 67% of adolescent girls’ participated in a moderate-to-vigorous 

PA at least 1, 3 or, 6 days a week. The prevalence of having been physically active at 

least 60 minutes per day on 5 or more days was higher among male high school students 

(59.9%) than among female high school students (38.5%) (CDC, 2012). Overall, the 

percentage of males who attended physical education (PE) classes (56.7%) was higher 

than females (46.7%), and the percentage of students who attended PE classes daily was 

higher among males (35.5%) than females (27.2%) (CDC, 2012).  

Research shows that adolescent girls’ nutrition habits (NH) are less healthy than 

those of adolescent boys. The CDC (2016) found that more adolescent boys ate breakfast 

each day (40.5%) than adolescent girls (32.1%) and more adolescent boys drank one or 

more glasses of milk each day (29.6%) than adolescent females (14.6%). There are two 

adolescent nutrition habits (NH), consumption of sugared beverages and skipping 

breakfast, which were found by Ambrosini (2014) to be associated with adolescent 

obesity. Leidy, Ortinau, Dauglas and Hoertel (2013) found that 70% of adolescent girls 

reported that they skipped breakfast for 7 days prior to participating in their study. 

Adolescent girls compensated for skipping breakfast by consuming high-calorie mid-

morning snacks.  

Morenga, Mallard, and Mann (2013) found that the consumption of sugared 

beverages was high among adolescent girls. Morenga et al. (2013) also found that 

adolescent girls who reported high sugared beverages intakes exhibited a significantly 
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increased risk of being overweight compared to those who reported low sugared 

beverages intakes.  

According to the 2011-2014 National Health and Nutrition Health Surveys, 

obesity among adolescents 12-19 years of age was 20.5 for both males and females 

(Ogden, Carroll, Kit, & Flegal, 2015). However, obesity had a greater social and 

psychological effect on adolescent girls than boys. One study found that obese females 

adolescents reported that they were less satisfied with their bodies than were males and 

obese adolescent girls reported lower self-esteem than males (Mäkinen et al., 2012). 

Adolescent boys reported significantly more prevalent normal eating habits than 

adolescent girls (Mäkinen, Puukko-Vietomies, Lindberg, Siimes, & Aalberg 2012). 

Problem Statement 

In 2011 and 2012, a southern urban school district identified adolescent obesity, 

especially adolescent girls’ obesity as a problem that needed to be addressed: School 

district results from the Youth Risk Behavior survey (CDC, 2014) showed that 37% of 

enrolled adolescent girls and 29% of adolescent boys were obese. Because the research 

revealed that girls are less physically active and eat less healthily than boys, and that 

obesity has a more severe social effect on girls than boys, the problem I addressed in this 

study is adolescent girls’ obesity in a southern urban school district. By focusing the 

study on girls, I do not intend to imply that adolescent female obesity is a more important 

problem than adolescent male obesity. Rather, I focused on girls because the problem of 

obesity is different for adolescent girls than it is for boys. The gap in practice that I 

addressed in this study is that school leaders and Physical Education (PE) teachers at the 
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local district lacked an in-depth and nuanced understanding of adolescent girls’ 

nutritional habits and physical activity habits, whether these habits differ between eighth 

and eleventh grade adolescent girls, and how these habits are related to self-reported 

obesity and race/ethnicity.  

Nature of the Study 

I employed a multivariate quantitative survey research design for this study. I 

analyzed archival survey data using descriptive statistics (frequencies, means, and 

standard deviations) to provide a broad description of the NH and PA of eighth and 

eleventh grade girls, disaggregated by race and obesity. To provide an in-depth 

understanding of adolescent girls’ NH and PA, I used multiple analysis of variance 

(MANOVA) to determine whether there were significant differences between the 

independent variables (grade level, obesity, and race/ethnicity) and the dependent 

variables (adolescent girls’ responses to survey questions about their NH and PA). The 

data for the study is archival and includes information about the independent variables 

and the survey responses to 18 questions about NH and PA for all eighth and eleventh 

girls enrolled in a southern urban school district who completed the School Physical 

Activity Nutrition (SPAN) survey in 2013. I addressed the following research questions: 

RQ1: What are the self-reported NH and PA habits of eighth and eleventh grade girls 

of various race and ethnicity categories and obesity levels?  

RQ2: Is there a significant difference between eighth and eleventh grade girls of varying 

levels of self-reported obesity regarding their NH and PA habits? 

H02: There is no significant difference between the self-reported NH and PA of  
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eighth and eleventh grade girls of varying self-reported obesity levels. 

Ha2: There is a significant difference between the self-reported NH and PA of  

eighth and eleventh grade girls of varying self-reported obesity levels. 

RQ3: Is there a significant difference between eighth and eleventh grade girls of varying 

race/ethnicity categories regarding their NH and PA habits? 

H03: There is no statistically significant difference in NH and PA habits of G 

eighth and eleventh grade girls of varying race/ethnicity categories. 

Ha3: There is a statistically significant difference in NH and PA habits of eighth 

and eleventh grade girls of various race/ethnicity categories. 

Purpose of the Study 

The purpose of this multivariate quantitative survey study was to gain an  

understanding of the NH and PA habits of eighth and eleventh grade girls and to 

determine whether NH and PA vary by obesity levels and race/ethnicity categories. 

Educating adolescent girls about the importance of healthy eating and PA may help 

prevent obesity. Promoting healthy eating and increasing PA is significant because it may 

decrease the risk of health conditions. The findings of this study provided the school 

district leaders with information to inform decision making regarding curricular 

interventions that may improve the health of adolescent girls. 

Theoretical Framework 

Obesity is a complex condition influenced by biological, genetic, behavioral, 

social, cultural, and environmental factors. This research study was based on the 

ecological model of childhood and adolescent obesity developed by Davison and Birch 



6 

 

(2001). This model has 3 elements (child, family, and community). The ecological model 

suggests that NH and PA results is influence by these elements. The ecological model 

suggests that association between weight status and PA maybe depend on child 

characteristics such as gender and age and familial susceptibility to weight gain. The 

family characteristics including parent activity patterns may influence child NH and PA. 

The community characteristics such as socioeconomic status and neighborhood safety 

may influence child physical activity. My study was designed to explore some 

characteristics (grade level, NH, and PA) and how these characteristics are related to 

obesity. The ecological model framework allowed me to provide an in-depth 

understanding of the findings. 

 
Figure 1. Ecological model of childhood and adolescent obesity, by K.K. Davison and  
                L.L. Birch (2001, p. 19). 
 

Operational Definitions 

The definitions of key terms, concepts and variables used in this study are as 

follows: 
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Adolescence: This term refers to the stage of life between childhood and 

adulthood between the ages of 12 and 19 (CDC, 2010). In my study, adolescence is 

defined as the period of development that occurs between the start of eighth grade and the 

end of eleventh grade. 

Body Mass Index (BMI): This term refers to a person’s weight in kilograms 

divided by the square of height in centimeters (CDC, 2015). For example, an individual 

with a weight of 68 kg and a height of 165 cm would have a BMI of 24.98. 

Normal or Healthy Weight: This term refers to having a BMI at the 5th percentile 

(CDC, 2015).  

Nutrition Habits (NH):  In my study, this term is defined by the questions on the 

SPAN survey involving the frequency of eating fried foods and starchy vegetables, 

drinking soft drinks or soda, fruit juice, fruit-flavored drinks or sports drinks, eating 

breakfast regularly, and eating an evening meal regularly. 

Obesity: This term refers to having BMI above the 95th percentile (CDC, 2015). 

Physical Activity (PA): This term refers to any body movement that is carried out 

by the skeletal muscles and requires energy (Fahey, Insel, & Roth, 2015). In my study 

this term is defined by the questions on the SPAN survey that refer to PA: strength 

training during the past 7 days, time spent on the computer, playing video games, and 

watching TV, participation in school or other organized team sports, and participation in 

organized physical activities such as martial arts or dance/gymnastics.  

Race/ethnicity: In my study, race/ethnicity includes the following categories 

African-American, Asian, Hispanic, and White.  
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Assumptions 

I made the following assumptions as I conducted the study:   

• I assumed that the students who completed the SPAN survey questions did so 

truthfully. 

• I assumed that the survey administration was not affected by extraneous events at 

the various data collection sites.     

• I assumed that the SPAN self-reported archival data provides an accurate measure 

of the adolescent girls’ obesity levels. 

Scope and Limitations 

Because the study was limited to adolescent girls in one urban school district, the 

sample may not be representative of all adolescent girls in the USA. As a result, the 

findings will not be generalizable beyond the local situation. Another limitation is the 

survey research methodology. The survey was directly administered to groups of students 

at various schools on different days during spring 2013. No record was kept of 

extraneous influences on the survey administrations. The survey questions were close-

ended, which may have limited the responses of participants. Foddy (1993) stated that, 

“Close-ended questions limit the respondent to the set of alternatives being offered” (p. 

127). The survey questions may not have provided the response that the participant 

wanted to choose. The NH survey questions asked the adolescent girls to report 

information about all foods and beverages consumed within a 24 hour period prior to 

survey administration. A single survey administration of a 24 hour recall is unable to 

account for day to day variation. The PA survey questions asked the adolescent girls to 
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report activities during the 7 days prior to the survey administration, which may have 

further limited the responses of participants. Adolescent girls may not have accurately 

recalled their PA habits.  

Delimitations 

This study did not compare longitudinal data about NH and PA collected from 

eighth grade girls and then again when the same girls were enrolled in eleventh grade.  

Therefore, the results should only be understood as differences between eight and 

eleventh grade girls rather than as changes that occur between eighth grade and eleventh 

grade girls. The survey was administered to eighth grade and eleventh grade students in 

the district. Because the research literature revealed that girls are less physically active 

and eat less healthily than boys, and obesity has a more severe social effect on girls than 

on boys, this study examines only the data about NH and PA habits of adolescent girls.  

Significance of the Study 

This study will provide PE teachers and school district administrators with 

information regarding eighth grade and eleventh grade girls’ NH and PA habits, whether 

these habits differ between them, and how these habits are related to their self-reported 

obesity and race/ethnicity. The school district may use this information to develop 

interventions such as school health curricula for students and information sessions for 

parents that positively affect adolescent girls’ obesity and health. In this way, the findings 

from this study may provide local-based social change. Positive social change occurs 

when PE teachers and district leaders create an appropriate plan to increase adolescent 

girls’ PA and achieve healthy NH and when the plan positively affects girls’ weight 
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status.  Also, this study will contribute to the literature about adolescent girls’ obesity in 

general and differences between the NH and PA of eight grade and eleventh grade girls 

by self-reported obesity levels and race/ethnicity categories.   

Summary 

Section 1 provided an overview of a southern urban school district that identified 

adolescent girls’ obesity as a problem that needed to be addressed. The purpose of this 

multivariate quantitative survey study was to gain an understanding of the NH and PA 

habits of eighth and eleventh grade girls and to determine whether NH and PA vary by 

obesity levels and race/ethnicity categories. The research questions and hypotheses of this 

study addressed whether there was a significant difference between the self-reported NH 

and PA of eighth and eleventh grade girls of varying self-reported obesity levels and 

race/ethnicity categories. The theoretical framework and nature of the study were 

described. Operational terms were defined, assumptions were provided, and the scope 

and limitations and delimitations of the study were detailed, along with the significance 

of the study.  

Section 2 includes a review of literature about nutrition and PA as it relates to 

adolescent girls. Specifically, I review current research about factors and variables such 

as NH, PA, obesity levels and race/ethnicity that are related to obesity and health. In 

Section 3, I describe and justify the research design and methodology. I explain the 

context of the study and the sample. I discuss data collection procedures and 

instrumentation in detail. I present the research questions, hypotheses, and statistical 

analysis, followed by a discussion of the protection of participants’ rights. The results of 
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the data analysis is presented in Section 4. Section 5 consists of an interpretation of 

findings, implications for positive social change, recommendations for action, 

recommendations for further study, and conclusions of the research study. 
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Section 2: Literature Review 

Introduction 

Adolescent obesity has increased considerably during the past 30 years. 

Approximately 25% of adolescents in developed nations are either overweight or obese 

(Lobstein & Frelut, 2003; Ogden et al., 2010). Biro and Wein (2010) stated that “obesity 

during the adolescent years is associated with many adverse health consequences and 

dietary habits as well as physical inactivity” (p. 1). Obesity increases during the transition 

from adolescence to young adulthood (Dietz, 1998; Dietz & Robinson, 2005), 

particularly among adolescent girls. Increases in excess body fat and weight gain of 

adolescent girls can be associated with lack of PA and failure to maintain a healthy diet 

(Kimm et al., 2005; Veugelers & Fitzgerald, 2005). In this review of the literature, I 

explored the NH, PA, and PE. 

In order to locate relevant literature, I accessed Walden University’s electronic 

databases, including ProQuest Central, Thoreau, Medline, SAGE, EBSCOHost, 

Academic Search Complete, and EBSCO Education. I searched for current peer-reviewed 

research articles using the following search terms individually and in combinations: 

adolescent girls’ obesity, adolescent girls’ PA, adolescent girls’ nutrition, adolescent girls’ 

PA race/ethnicity, adolescent girls’ nutrition race/ethnicity, PE class, puberty, gender and 

physical activity, and gender and NH. With the information gleaned from journal articles 

it was possible for me to gain a better understanding of adolescent girls’ obesity and 

contributing factors.  
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Nutrition Habits of Adolescents and Adolescent Girls 

Adolescence is one of the most dynamic and complex transition periods in the 

lifespan (Story, Neumark-Sztainer, & French, 2002). During adolescence, food choice 

and dietary intake is less determined by parents or guardians and the responsibility shifts 

to the adolescent (Todd, Street, Ziviani, Byrne, & Hills, 2015). It is very typical that the 

nutritional choices made by adolescents do not adhere to dietary guidelines for 

Americans, as more often than not adolescents consume food that is quick, capable of 

giving quick energy, and tastes good (Story et al., 2002). It is recommended that  

adolescents consume a diet that consists of fruit, vegetables, whole grains, lean meat, and  

adequate sources of protein and dairy, with a minimum amount of sugary foods (U.S. 

Department of Agriculture, U.S. Department of Health and Human Services, 2010). It  

is also recommended for person ages 2 and older to consume a diet rich in fruits, 

vegetables, whole grains, and fat-free and low-fat dairy products (Dietary Guidelines  

Advisory Committee, 2010). The guidelines also recommend that adolescents limit intake  

of solid fats (major sources of saturated and trans fatty acids), cholesterol, sodium, added 

sugars, and refined grains (Dietary Guidelines Advisory Committee, 2010).  

Unfortunately, most young people do not follow the recommendations  

set forth in the dietary guidelines for Americans (Briefel & Johnson, 2004; Forshee,  

Anderson, & Storey, 2006; Reedy & Krebs-Smith, 2010; U.S. Department of Agriculture, 

U.S. Department of Health and Human Services, 2010). Many adolescents do not take 

into account their dietary needs when selecting their meals (Krebs-Smith, Guentha, 

Kirkpatrick, & Dodd, 2010). Longitudinal studies (see Fiorito, Smicklas-Wright, & 
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Birch, 2006; Fisher, Mitchell, Smicklas-Wright, Manning, & Birch, 2004; Skinner & 

Carruth, 2001) that have focused on nutrition and dietary habits of adolescents have noted  

a severe decline in milk and fruit juice consumption from childhood into late  

adolescence.  

Sugar-sweetened beverages (SSB) are soft drinks, fruit-flavored drinks (not 100% 

juice), tea, and sports drinks with added sugar (Duffey & Popkin, 2007; Popkin, 2010). 

Despite the overall availability of SSBs, it is typically adolescents who are the largest 

consumers (Bremer, Byrd, & Auinger, 2011). As the demand for such beverages has 

risen, the obesity rate in America has risen along with it (Lee et al., 2010). The 

overconsumption of SSBs in adolescence has increased in the last few decades (Lasater, 

Piernas, & Popkin, 2011; Nielsen & Popkin, 2004; Phillips et al., 2004).  

Consumption of SSBs may cause weight gain (Ebbeling et al., 2012). Research 

reveals that adolescents experience greater energy intake and weight gain from the 

consumption of SSBs than they do from beverages containing artificial sweeteners 

(Tordoff & Alleva, 1990). Malik et al. (2010) showed positive associations between 

SSBs and the risk of obesity and related complications. SSBs have taken the place of 

nutritious beverages among adolescents (Fiorito et al., 2010).  

The consumption SSBs has been associated with adolescent obesity and health 

issues (Morenga et al., 2013). SSBs can pose serious health concerns when consumed in 

great quantities (Duffey & Popkin, 2007; Popkin, 2010). Overconsumption of SSBs 

products can lead to debilitating health issues such as type 2 diabetes, hypertension, 

disruptive behaviors caused by a chemical imbalance, and poor mental health caused by a 
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severe lack of nutrition (see Malik et al., 2010; Montonen, Jarvinen, Knekt, Heliovaara, 

& Reunanen, 2007; Brown et al., 2011; Lien, Lien, Heyerdahl, Thoresen, & Bjertness, 

2006; Shi, Taylor, Wittert, Goldney, & Gill, 2010). However, findings from the relatively 

few randomized controlled trials designed to examine the effects of SSBs on body weight 

have not been conclusive (Ebbeling et al., 2006; James, Thomas, Cavan, & Kerr, 2004; 

Sichieri, Trotte, deSouza, & Veiga, 2009). The use of public health measures to reduce 

the consumption of sugar-sweetened beverages remains controversial (Johnson et al., 

2009). 

Eating breakfast is widely considered to be important to maintain a healthy diet 

(Corder et al., 2014). Healthy eating is important for adolescents because there is rapid 

growth during adolescence. Meal skipping among adolescent girls is a major concern 

(Story et al., 2002). Over the past decades, breakfast consumption among adolescents has 

decreased (Lyerly, Huber, Warren-Findlow, Racine, & Dmochowski, 2013). Deshmukn-

Taskar et al. (2010) indicated that 31% of adolescents’ between the ages 14 and 18 years 

did not consume breakfast during a 24-hour recall period. Skipping breakfast was 

associated with higher BMI (Rampersaud, Pereria, Girard, Adams, & Metzl, 2005; 

Szajewska & Ruszezyski, 2010).  

Breakfast skipping may increase obesity levels and BMI among adolescents. 

Adolescent who skip breakfast may later have adult health issues. Smith et al (2010) 

conducted a longitudinal study and found that participants who skipped breakfast during 

both adolescence and adulthood had a large circumference, high fasting insulin, high total 

cholesterol, and low-density lipoproteins. Adolescent girls’ make poor dietary choices 
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when they skip breakfast. They tend to consume large amounts of SSBs in place of a 

nutritious breakfast. 

Physical Activity Habits of Adolescent Girls  

Habitual PA among human beings is vital to social and physical health 

(Eisenmann & Wickel, 2009). Research has shown that participation in PA declines 

during adolescence, more so for girls than boys (Dumith, Gigante, Domingues, & Kohl, 

2011; Kwan, Cairney, Faulkner, & Pullenayegum, 2012). Parents and friends may 

influence the PA participation of adolescent girls (Green, Smith, & Roberts, 2005). 

Research has shown that social support from friends and family members are associated 

with higher levels of PA among adolescents (Sallis, Grossman, Pinski, Patterson, & 

Nader, 1987; Sharma, Sargent, & Stacy, 2005). Salvy et al. (2009) found that the 

presence of peers increases adolescent girls’ engagements in PA. Researchers noted that 

support from parents and peers or friends are strong predictors of adolescent girls PA 

behavior (see de Vet, de Ridder, & de Wit, 2011; Janssen & LeBlanc, 2010; Lubans, 

Sylva, & Morgan 2007; Lytle et al., 2009; Moore et al., 2010; Neumark-Sztainer, Story, 

Hannan, Tharp, & Rex, 2003). Research found that support from parents and support 

from peers or friends are key factors that influence adolescence levels of PA (see Bauer, 

Nelson, Boutelle, Neumark-Sztainer, 2008; Hsu et al., 2011; Limstrand, 2008; Lubans, 

Sylva, & Morgan 2007; Sallis, Prochaska, & Taylor, 2000; Wright, Wilson, Griffin, & 

Evans, 2010). 

The decline in PA is an important issue in adolescence as the body requires 

exercise to function properly just as much as it requires nutrition to function at all 
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(Troiano et al., 2008). Research has revealed that PA decline during adolescence (Corbin, 

Pangrazi, & LeMasurie, 2004; Currie et al., 2008). The CDC (2012a) recommended that 

adolescents engage in at least 60 minutes of PA daily. According to the recommendations 

of health experts, “all secondary school adolescents should accumulate at least 60 

minutes of moderate-to-vigorous intensity physical activity daily” (World Health 

Organization, 2012, p. 1). Adolescent girls tend not to meet the recommended PA 

requirement (CDC, 2012b). A study in England found that adolescent girls were not 

meeting government recommendation of PA per day, and in fact were becoming more 

sedentary and less healthy with each passing year (Joint Health Surveys Unit, 2013). A 

study conducted in the United States showed that only 35% of adolescent girls meet the 

PA recommended levels (CDC, 2008; Troiano et al, 2008). Most studies of PA in 

adolescents found that adolescent girls are less physically active than adolescent boys 

(see Anderson & Economas, 2008; Chung, Skinner, Steiner, & Perrin, 2012; Fakhouri, 

Hughes, Brody, Kit, & Ogden, 2013; Sallis, Prochaska, & Taylor, 2000; Troiano, et al., 

2008). 

There is evidence that PA of adolescent girls varies by race/ethnicity. National 

reports by the CDC found that African American and Hispanic adolescent girls did not 

meet the recommended PA level (CDC, 2002, 2003, 2005). Findings using self-report 

measures of PA of U.S. samples showed African American adolescent girls were the least 

physically active race/ethnic group (Anderson, Economos, & Must, 2008). Based on 

objectively measured levels of PA, African American and Hispanic adolescent girls were 

the least active race/ethnic group (Belcher et al 2010). Taylor and Lou (2011) noted that 
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African American and Latinos adolescent girls self-reported PA indicated that they 

participated less in PA than White adolescents. 

Physical Education for Adolescent Girls 

Since the early 20th Century, PE has been incorporated into the American school 

curriculum (Wuest & Bucher, 1999). PE is one of the main agents to promote PA among 

adolescents (Fairclough & Stratton, 2005). PE acts as a means through which many 

children and adolescents participate in a range of physical activities. Prior to 1972, public 

school separated PE classes by gender (Hannon & Williams, 2008). However, schools 

were obligated to provide equal opportunity for both genders to attend PE classes 

(Hannon & Williams, 2008) and gender segregation in PE largely disappeared in the 

USA. Pate, Dowda, O'Neill, and Ward (2007) argued that PE fill an important role in 

increasing both the knowledge and application of PA for adolescents.  

The main purpose of PE is to teach the students the basic elements of exercise that 

will lead to a healthy lifestyle (see Bocarro, Kanters, Casper, & Forrester, 2008; Garn, 

Cothran, & Jenkins, 2011). PE is one of the main agents to promote PA among 

adolescents (Fairclough & Stratton, 2005). PE is an important source of PA for many 

adolescents, especially for adolescent girls’ who do not engage in PA regularly outside of 

school (Cañadas et al., 2015). Longitudinal research has consistently showed that PA 

levels declined steeply during adolescence (see Aaron, Storti, Robertson, Kriska, & La 

Porte, 2002; Inchley, Kirby, & Currie, 2011) especially among girls (Kimm et al., 2005; 

Whitehead & Biddle, 2008). Research has shown that many girls do not participate in PE 

(Mitchell, Inchley, Fleming, & Currie, 2015). Adolescent girls have reported a decline in 
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PA participation, low sports participation, and low participation in PE (Eaton et al., 

2010). The decline in PA of girls begins in fifth grade and continues through high school 

(Hannon, Ratliffe, & Thorn, 2005). By the time these girls reach seventh and eighth 

grade, the number of girls reporting sedentary activities is alarming with each passing 

year (Hannon et al., 2005). Research showed that adolescent girls’ demonstrated lower 

levels of perceived competence and lower levels of enjoyment in PE (see Cairney et al., 

2012; Carroll & Loumidis, 2007; Inchley, Kirby, & Currie, 2011; Lyu &Gill, 2011; 

Kalaja et al, 2010; Prochaska, Sallis, Slymen, & McKenzie 2003). 

Adolescent girls present many reasons to explain why they do not participate in 

PA during PE classes. One reason is their concern about their appearance and body 

image. Many adolescent girls have voiced a dislike for the unflattering PE uniforms that 

some schools make them wear (Cockburn & Clarke, 2002; Slater & Tiggeman, 2010). 

Adolescent girls’ also have expressed a dislike for PA as it causes their makeup to run, 

messes up their hair, and causes them to sweat after physical exertion (Slater & 

Tiggeman, 2010) making them less presentable during classes that follow PE (Cockburn 

& Clarke, 2002; Grieser et al, 2006). Another reason is their discomfort of being 

physically active in front of boys in PE classes (Cockburn et al, 2002; Loman, 2008; 

Emie, Payne, Casey, & Harvey, 2010; Slater & Tiggeman, 2010; & Knowles, Niven, & 

Fawkner, 2013). Adolescent girls expressed that they looked far less lady-like while 

being active. Feelings of discomfort also affected many adolescent girls as they found 

themselves becoming sexually objectified by the boys in their PE classes (Cockburn et al, 

2002; Dwyer, Allison, Goldenberg, Fein, Yoshida, et al., 2006; & van Daalen, 2009).   
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  Hannon et al. (2005) reported that adolescent girls have more opportunity to 

participate and receive more verbal interaction from their PE teacher when engaged in 

single gender games. One method of improving the level of PA in which adolescent girls 

engage might be to reinstitute the single gender class structure (Bracey, 2006). The 

majority of adolescent girls indicated that they would prefer single-sex PE courses 

(Cockburn et al., 2002; Jackson & Warin, 2010; Mitchell, Gray & Inchley, 2013). Lyu, 

Minjeong, & Gill (2011) found that “adolescent girls in single-gender classes scored 

higher in perceived physical competence, effort, and enjoyment, than adolescent girls in 

coeducational settings, possibly because girls are less likely to interrupt classmates and 

more likely to help each other” (p. 250). Girls do not enjoy mixed-gender PE when boys 

are extremely competitive or when the learning environment seem unsafe to participate in 

PA (Constantinou, Manson, & Silverman, 2009). Constantinou et al. (2009) reported that 

some adolescent girls benefited from mixed-gender PE classes when they are forced to 

work harder in games. Some girls stated that they like having boys in the PE classes 

because it made the games enjoyable and it allowed them to interact with boys in low 

intensity games, such as volleyball, flexibility, and gymnastics (Hannon, Ratliffe, Holt, & 

Thorn, 2005).  

Summary 

In the literature review, I discussed a variety of issues related to adolescent and 

adolescent girls’ nutrition and PA habits and how NH and PA vary by race/ethnicity. The 

literature revealed that adolescent girls did not meet the dietary food choices because they 

tended to skip breakfast and consume large amounts of SSBs. They did not consume the 
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recommended amount of fruit, vegetables, whole grain, meats and dairy products 

recommendations. PA among adolescent girls was influenced by parents and peers. The 

literature also revealed that adolescent girls were not meeting the 60 minutes PA 

recommendation by the (CDC, 2012). African American and Hispanic adolescent girls 

tend to be less active than White adolescent girls. Adolescent girls tend not to participate 

in PE class because of their body image, dislike of PE uniform, and discomfort of being 

physical in front of adolescent boys. Some adolescent girls prefer single gender or mixed 

gender PE class.  

In Section 3, I describe the research design and methodology including the 

population and sample, data collection procedures, and data analysis. Lastly, I discuss the 

ethical issues that are related to the study. 
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Section 3: Research Method 

Introduction 

The purpose of this multivariate quantitative survey study was to gain an  

understanding of the NH and PA habits of eighth and eleventh grade girls and to 

determine whether NH and PA vary by obesity levels and race/ethnicity categories. This 

section contains the methodological approach used to answer research questions and test 

the hypotheses discussed in Section 1. The research design, population and sample, 

research instrumentation, data collection, data analysis procedures, and ethical 

considerations will be described. The research questions and hypotheses are: 

RQ1: What are the self-reported NH and PA habits of eighth and eleventh grade girls of 

various race and ethnicity categories and obesity levels?  

RQ2: Is there a significant difference between eighth and eleventh grade girls of varying 

levels of self-reported obesity regarding their NH and PA habits? 

H02: There is no significant difference between the self-reported NH and PA of  

eighth and eleventh grade girls of varying self-reported obesity levels. 

Ha2: There is a significant difference between the self-reported NH and PA of  

eighth and eleventh grade girls of varying self-reported obesity levels. 

RQ3: Is there a significant difference between eighth and eleventh grade girls of varying 

race/ethnicity categories regarding their NH and PA habits? 

H03: There is no statistically significant difference in NH and PA habits of G 

eighth and eleventh grade girls of varying race/ethnicity categories. 
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Ha3: There is a statistically significant difference in NH and PA habits of eighth 

and eleventh grade girls of various race/ethnicity categories. 

Research Design and Approach 

I employed a quantitative multivariate survey design for this study. This was the 

most appropriate design to describe characteristics of a specific population and explore 

and explain relationships between subsets of the population (independent variables) and 

the data (Creswell, 2009). Using archival survey data, I described the NH and PA of a 

population of eighth and eleventh grade girls of various levels of obesity and 

race/ethnicity, determined the relationships between NH and PA and grade level, obesity, 

and race/ethnicity, and described the differences between the subsets of the sample. 

Because I wanted to describe characteristics of a population and achieve an in-depth 

understanding of the population, other quantitative designs would not be appropriate. A 

causal-comparative design attempts to determine the cause of differences that already 

exist between groups. Because the differences between the groups in my study have not 

been determined, a causal-comparative design would not be appropriate. Once the 

differences are determined, a causal-comparative study would be an interesting follow-up 

study. I also considered an experimental research design. An experimental study is 

designed to manipulate a variable to explore the effects of the manipulation on a 

dependent variable. In my study, I explored independent variables which will not be 

manipulated (NH and PA of adolescent girls). Thus, an experimental design was not 

appropriate for my study. 
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Setting and Sample 

The population for this study was adolescent girls in a southern urban school 

district. The student population of this urban southern school district is made up of 77% 

African-American, 12% Hispanic, 7.5%, Caucasian, 1.9% Multi-ethnic, and 1.56% 

Asian. The target population is adolescent girls ages 13-14 and 16-18 who were enrolled 

in eighth and eleventh grades in 2013. In 2013, the sample data were collected from 765 

eighth grade adolescent girls’ and 2555 eleventh grade adolescent girls. 

To assure confidence in the findings, I determined an appropriate sample size. I 

used a size effect calculator by Coe (2002). I determined that a minimum of 157 

participants will achieve an 80% power confidence, and an alpha size α= .05. The total 

sample size for my research study was 3,320 adolescent girls, more than enough to satisfy 

requirements for sufficient power. 

Instrumentation and Materials 

The district collected data by administering the SPAN survey. The overall goal of 

SPAN was to establish a surveillance system to monitor overweight/obesity levels in 

school-aged children (Smith & Walker, 2000). The SPAN identifies factors that may 

underlie obesity including dietary behaviors, nutrition knowledge, and PA behavior 

(Smith & Walker 2000). The SPAN was designed to evaluate the nutritional and PA 

knowledge and habits of individuals in fourth, eighth, and eleventh grade. The SPAN also 

collected demographic data (gender, age, and race/ethnicity) allowing for cross-sectional 

analysis. The SPAN survey is both reliable and valid (Hoelscher, Day, Kelder, & Ward, 

2009; Thiagarajah et al., 2008) 
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The SPAN survey questions are structured using a Likert scale to collect 

participants’ self-reports about recent past NH and PA: “Yesterday, how many times did 

you…?” The PA portion asked questions about “During the past 7 days…” or “During 

the past 12 months….” The NH questions asked students to rate statements about their 

habits on a scale ranging from none to five or more times. The PA questions asked 

students to rate the length of their activities from zero to six or more hours and from zero 

days to seven days (see Appendix A). 

Data Collection 

I used archival data that were collected by the district in 2013. I did not participate 

in the collection of the data for this study. Coordinated School Health (CSH), is a 

department in the district conducted the data collection. The students that participated in 

this survey were enrolled in PE classes during the spring semester of 2013. The CSH 

members sent a passive parent permission letter. Students were excluded from the survey 

only when a parent returned a signed form denying permission. The CSH members asked 

the students to return the form within 3 days after receiving it. The CSH members 

returned to the schools to collect the permission forms. I could not obtain information 

about whether any parents refused permission. The CHS members returned to the school 

one week later to conduct the survey. The PE teachers at each school provided 

classrooms for the CSH members to administer the survey. Shortly after the survey was 

administered, the school district underwent a reorganization and the survey data was 

never analyzed.  In order to access the data, I called the CSH department and requested 

the adolescent girls’ SPAN data. I was referred to an individual who no longer works for 



26 

 

the district. I called this person and we discussed my plans to obtain the SPAN archival 

data for adolescent girls. This individual allowed me to pick up the de-identified data in 

Excel format saved on a CD-ROM. 

Data Analysis  

To prepare the data for statistical analysis, I entered the data into Excel columns 

by variables: Student Grade, Student Race/Ethnicity, Student Obesity level, Nutrition 

Habits, and Physical Activity Habits. To analyze the raw data, I transfer the Excel sheet 

to The Statistical Package for the Social Sciences (SPSS) Version 22. To answer 

Question 1, I computed the frequency, mean, and standard deviation for each of the NH 

and PA questions of eighth and eleventh grade girls disaggregated by obesity level and 

race/ethnicity (18 groups). To answer Question 2, a Two-way MANOVA determined 

whether there was a significant difference (p=.001) between eighth and eleventh grade 

girls disaggregated by obesity and the means of their responses to each of the NH and PA 

questions. To answer Question 3, a Two-way MANOVA analysis determined whether 

there was a significant difference (p=.001) between eighth and eleventh grade girls 

disaggregated by race/ethnicity and the means of their responses to each of the NH and 

PA questions.  

Protection of Participants’ Rights 

De-identified archival data were used in this study to minimize risk and ensure 

anonymity for participants. After I received permission from the school district, I sought 

approval from Walden University Institutional Review Board (IRB) prior to analyzing 

the archival data. The IRB approval number for this study is 03-21-17-0144605. 
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The raw and analyzed data will be stored in a password protected file on my 

personal computer. A copy of the data was stored on a flash drive which will be stored in 

a locked safe in my home office for five years. The data file and flash drive will be 

permanently deleted from my computer and flash drive after five years. 

Researcher’s Role 

I was a PE educator at an urban middle school located in the study district. My 

role as a teacher in the school did not affect data collection. All the data for the study 

were archival and I did not participate in its collection. I knew that the data had been 

collected because data was collected by CSH at the school where I was employed. When 

I requested access to the raw data from the district, I was informed that the district did not 

own the data. I approached the owner of the data as a researcher, not as an employee of 

the district. The owner of the data required that I complete a Data Usage Agreement form 

from Walden University. 
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Section 4: Results 

Introduction 

 The purpose of this multivariate quantitative survey study was to gain an in-depth 

understanding of NH and PA habits of eighth and eleventh grade girls of various 

races/ethnicities and obesity levels to achieve a further understanding of adolescent 

obesity. The following research questions and hypotheses were addressed: 

RQ1: What are the self-reported NH and PA habits of eighth and eleventh grade girls of 

various race and ethnicity categories and obesity levels?  

RQ2: Is there a significant difference between eighth and eleventh grade girls of varying 

levels of self-reported obesity regarding their NH and PA habits? 

H02: There is no significant difference between the self-reported NH and PA of  

eighth and eleventh grade girls of varying self-reported obesity levels. 

Ha2: There is a significant difference between the self-reported NH and PA of  

eighth and eleventh grade girls of varying self-reported obesity levels. 

RQ3: Is there a significant difference between eighth and eleventh grade girls of varying 

race/ethnicity categories regarding their NH and PA habits? 

H03: There is no statistically significant difference in NH and PA habits of G 

eighth and eleventh grade girls of varying race/ethnicity categories. 

Ha3: There is a statistically significant difference in NH and PA habits of eighth 

and eleventh grade girls of various race/ethnicity categories. 

Data Collection 

Archived data from the 2013 SPAN was used for this study. The data described  
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NH and PA habits of eighth and eleventh grade girls of various levels of obesity and 

race/ethnicity categories. The students who participated in this survey were adolescent 

girls enrolled in PE classes during the spring semester of 2013. The girls were between 

13-14 and 16-18 of age and enrolled in eighth and eleventh grades, respectively. Data 

were organized for analyses by entering the scores for the dependent variables (eighth 

and eleventh grade, NH, and PA) and level categories of the independent variables for 

each participant on the Version 22 SPSS data entry sheet. It is important to note that the 

higher the score for each NH item, the less healthy was the response indicated and the 

higher the score for PA items, the healthier were the choices made by participants (see 

Appendix B). 

Descriptive Statistics 

Participants were eighth and eleventh grade girls. The frequency analysis showed 

that 23% (n=765) of the students who completed survey questions were in eighth grade 

and 77% (n=2.555) of the students were in eleventh grade. Tables 1-3 display the 

frequency disaggregation for the independent variables which are further disaggregated 

by obesity levels and race/ethnicity categories.  

The three obesity levels were normal weight, overweight, and obese. The four 

race/ethnicity categories were African American, Asian, Hispanic, and White. 

Table 1 

Demographic and Sample Data (n = 3320) 

                 Grade   Sample (n)   Percentage of Sample 
         8th         765                 23.04% 
                   11th                                      2555                                                  76.96% 
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Table 2 
 
Grade 8 and Grade 11 Obesity Levels, Frequencies, and Percentages 
________________________________________________________________________                                                                       
                                                              Grade 8                                 Grade 11 
Normal Weight Frequency                       462                                    1081 
Percentage of Normal Weight               60.39%                                42.31%    
Overweight Frequency                              216                                     732                           
Percentage of Overweight                    28.24%                                 28.65% 
Obese Frequency                                       87                                       742 
Percentage of Obese                             11.37%                                 29.04%                              

 

Table 3  

Grade 8 and Grade 11 Adolescent Girls Race/Ethnicity Categories, Frequencies, and 

Percentage 
 

                     African American                Asian                   Hispanic            White 
 
Grade 8 
 
Normal                 231                                 27                             33                   171 
Percentage        61.27%                         93.10%                     63.47%             55.70% 
Overweight          117                                   2                             11                      86 
Percentage       31.03                                6.90%                    25.15%              28.01% 
Obese                   29                                     0                               8                      50 
Percentage        7.69%                              0.00%                    15.38%              16.29% 
 
Grade 11 
 
Normal              177                                   79                            513                   312 
Percentage      30.25%                           86.81%                     55.63%             32.60% 
Overweight        180                                  10                            291                    251 

Percentage      30.76%                           10.99%                     31.57%             26.22% 
Obese                 228                                     2                           118                   394 
Percentage      38.99%                             2.20%                     12.80%             41.18% 
 

To organize the data, I needed to summarize it. To summarize the data, I determined the  
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frequency, mean, and standard deviation for each relationship between the dependent and 

independent variables. Table 4 displays the summary. 

Table 4 

Summary Description of Grade 8 and Grade 11 Adolescent Girls Self-Reported Nutrition 

Habits and Physical Activity Habits 

 
                        Grade 8       Grade 11   Grade 8           Grade 11            Grade 8   Grade 11 

                        Normal        Normal     Overweight     Overweight        Obese      Obese 
African American 
Frequencies (n)    231                177               117                 180                 29         228       
NH Mean   12.67             13.27            14.30              17.65            12.82      25.96 
NH SD             9.80               7.65              7.27                4.52              2.02        4.89 
PA Mean           12.15               9.02            18.08                9.47            14.55      15.10 
PA SD               11.37               5.09               7.63               1.80              3.22        5.22 
Asian 
Frequencies (n)      27                  79                    2                  10                   0             2 
NH Mean          11.40             13.39             21.37             23.40              0.00      22.50 
NH SD                6.02               3.05               8.75                 .70              0.00          .71 
PA Mean           14.14             11.55             25.50             23.33              0.00      17.74 
PA SD                 5.86               3.42              2.12                1.94              0.00        1.83 
Hispanic 
Frequencies (n)     33                 513                 11                 291                  8         118 
NH Mean         12.93              15.99            19.36              13.22            25.50      13.55 
NH SD               6.88                8.11              4.06                  .70              5.68        5.73 
PA Mean          12.93             10.24             21.72               9.68             27.50       9.13 
PA SD                9.07                4.43              3.98               1.94               5.53       1.52 
White 
Frequencies (n)  171                 312                 86                251                   50        394 
NH Mean          3.66              17.81             11.33            15.11              15.30     17.93 
NH SD              2.54                 2.19              4.97               5.60                5.99      4.55 
PA Mean         10.94                8.03            23.10               7.12               28.04    10.19 
PA SD               4.87                4.47              7.25               7.60                 7.80      7.75 

 

RQ 1 

RQ1 asked: What are the self-reported NH and PA habits of eighth and eleventh 

grade girls of various race and ethnicity categories and obesity levels?  
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Findings of the Descriptive Analysis 

Grade 8 Nutrition Habits Disaggregated by Obesity Levels and Race/Ethnicity 

• A comparison of the normal weight Grade 8 girls NH means of the four 

race/ethnicity categories shows that White Grade 8 girls indicated healthier NH 

(3.66) than did the African American girls (12.68), Asian girls (11.41), and 

Hispanic girls (12.94).  

• A comparison of the overweight Grade 8 girls NH means of the four race/ 

ethnicity categories shows that White Grade 8 girls indicated healthier NH (11.34) 

than did the African American girls (14.30) Hispanic girls (19.36), and Asian girls 

(21.38).  

• A comparison of the obese Grade 8 girls NH means of the four race/ethnicity 

categories shows that Grade 8 African American girls indicated healthier NH 

(12.83) than did the White girls (15.30), and Hispanic girls (25.50). 

Grade 11 Nutrition Habits Disaggregated by Obesity Levels and Race/Ethnicity 

• A comparison of the normal weight Grade 11 girls NH means of the four 

race/ethnicity categories shows that normal weight Grade 11 girls of all the  

race/ethnicity categories indicated relatively unhealthy NH means: African 

American (13.27), Asian (13.39), Hispanic (15.10), and White (17.81) with White 

Grade 11 girls indicating the unhealthiest NH. 

• A comparison of the overweight Grade 11 girls NH means of the four 

race/ethnicity categories showed that Grade 11 girls of all the categories indicated 

relatively unhealthy NH means: Hispanic (13.23), White (15.11), African 
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American (17.66), and Asian (23.40) with Asian Grade 11 girls indicating the 

unhealthiest NH.  

• A comparison of the obese Grade 11 girls NH means of the four race/ethnicity 

categories showed that Grade 11 girls of all the categories indicated relatively 

unhealthy NH means: Hispanic (13.56), White (17.94), Asian (22.50), and 

African American (25.96) with African American Grade 11 girls indicating the 

unhealthiest NH.  

Grade 8 Physical Activity Habits Disaggregated by Obesity Levels and 

Race/Ethnicity 

• A comparison of the normal weight Grade 8 girls PH means of the four 

race/ethnicity categories showed that Grade 8 White girls indicated healthier PH 

means (10.94) than did the African American girls (12.15), Hispanic girls (12.93), 

and Asian girls (14.14).  

• A comparison of the overweight Grade 8 girls PH means of the four race/ethnicity 

categories shows that Grade 8 African American girls indicated healthier PH 

means (18.08) than did the Hispanic girls (21.72), White girls (23.10), and Asian 

girls (25.50).  

• A comparison of the obese Grade 8 girls PH means of the four race/ethnicity 

categories showed that Grade 8 African American girls indicated healthier PH 

means (14.55) than did the Hispanic girls (27.50), and White girls (28.04).  

Grade 11 Physical Activity Habits Disaggregated by Obesity Levels and 

Race/Ethnicity 
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• A comparison of the normal weight Grade 11 girls PH means of the four 

race/ethnicity categories showed that Grade 11 White girls indicated healthier PH 

means (8.02) than did the African American girls (9.02), Hispanic girls (10.24), 

and Asian girls (11.55).  

• A comparison of the overweight Grade 11 PH means of the four race/ethnicity 

categories showed that Grade 11 White girls indicated healthier PH means (7.12) 

than did the African American girls (9.47), Hispanic girls (9.68), and Asian girls 

(23.33).  

• A comparison of the obese Grade 11 PH means of the four race/ethnicity 

categories showed that grade 11 Hispanic girls indicated healthier PH means 

(9.13) than did the White girls (10.19), African American girls (15.10), and Asian 

girls (17.74).  

Grade 8 and Grade 11 Nutrition Habits Disaggregated by Obesity Levels and 

Race/Ethnicity 

• The differences between normal weight Grade 8 and Grade 11 NH means were 

relatively small for African American girls (.59), Asian girls (1.98), and Hispanic 

girls (3.06). The difference between the means of Grade 8 and Grade 11 NH for 

White girls was much larger (14.17) indicating that the NH for normal weight 

Grade 11 White girls was less healthy than that of Grade 8 White girls.  

• The differences between overweight Grade 8 and Grade 11 girls NH means were 

relatively small for African American girls’ (3.36), Asian girls (2.02) and White 
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girls (3.77). The Grade 11 Hispanic girls’ responses indicated healthier responses 

than did Grade 8 Hispanic girls. The difference between the means was 6.13.  

• The difference between obese Grade 8 and Grade 11 girls NH mean was 

relatively large for African American girls (13.13) and relatively small for Grade 

8 and Grade 11 White girls (2.63). The Grade 11 Hispanic girls’ responses 

indicated healthier responses than Grade 8 girls. The difference between the 

means was 11.95. 

• The differences between normal weight Grade 8 and Grade 11 girls PH means 

were relatively small for Asian girls (2.59), Hispanic girls (2.70), White girls 

(2.91), and African American girls (3.14).  

• The differences between overweight Grade 8 and Grade 11 girls PH means were 

relatively small for Asian girls (2.17), Hispanic girls (8.51), and African 

American girls (8.62). The difference between the means of Grade 8 and Grade 

11 girls PH means for White girls was much larger (16.02) indicating that Grade 

11 White girls were less physically active than Grade 8 White girls.  

• The differences between obese Grade 8 and Grade 11 girls PH means is relatively 

large for Hispanic girls (18.37), White girls (17.85), and relatively small for 

Grade 8 and Grade 11 African American girls (.54).  

Comparison of Grade 8 and Grade 11 Nutrition Habits and Physical Activity Habits 

Disaggregated by Obesity Levels and Race/Ethnicity 

• In all obesity categories, Grade 8 African American, White, and Asian girls 

indicated healthier NH (13.37) means than did the Grade 11 African American,  
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White and Asian girls (15.61).  

• In only one obesity category (overweight) did the Grade 8 Hispanic girls indicate 

healthier NH means (21.72) than did the Grade 11 Hispanic girls (9.68). In all 

obesity categories, Grade 8 African American, White, and Asian girls indicated 

healthier PA means (16.28) than did the Grade 11 African American, White and 

Asian girls (12.39) (for which data was available). 

• In two obesity categories (normal and obese), Grade 8 Hispanic girls (normal 

12.03; obese 27.50) indicated healthier PA means than did the Grade 11 Hispanic 

girls (normal 10.24; obese 9.13). 

Inferential Analyses 

In order to analyze my data to address research questions 2 and 3, I determined 

what statistical test would be appropriate for my study. Two-way multivariate analysis of 

variance (MANOVA) is the appropriate statistical test to address the two null hypotheses. 

The two-way MANOVA statistical test is used in nonexperimental research situations 

when there is more than one dependent variable and when one is comparing differences 

between the means of several outcome variables for naturally occurring groups (Warner, 

2013). My study is non-experimental. In my study, the dependent variables are Grade 8 

and Grade 11 responses to the NH and PA. I compared the dependent variables and each 

of the categories of the independent variables (obesity levels and race/ethnicity 

categories) to determine whether there is a difference between the independent variables 

and dependent variables (Grade 8 and Grade 11 summary responses to the NH and PA). 

In order to proceed with the two-way MANOVA analysis, I ensured that my data can be 
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analyzed using this statistical procedure. The two-way MANOVA has 10 assumptions 

that must be considered (Laerd Statistics, 2015).   

Assumption 1. Assumption one requires that the two or more dependent variables 

be continuous in nature. In my study, the dependent variables were continuous in that 

they are Likert-scale-like responses which are a set of ordered categories. Whether 

Likert-scale-like responses are a set of ordered categories is a continuing debate among 

statisticians. However, using parametric tests on Likert-scale-like scores is common. 

Grace-Martin (2017) recommended that when analyzing Likert-scale scores using 

parametric tests, a-stringent alpha level such as .01 or .005 be used. I have used .001 as 

the alpha level in this study. 

Assumption 2. Assumption two requires that each of the independent variables 

consist of two or more categorical, independent groups. In my study, each hypothesis 

concerns one independent variable. Each of the independent variables in my study consist 

of two or more categorical, independent groups:  obesity level (three groups) and 

race/ethnicity categories (four groups).   

Assumption 3. Assumption three requires independence of observation in that 

there are no relationships between the participants of any of the groups. The groups in my 

study are independent in that participants belong to one of the three obesity levels and to 

one of the race/ethnicity categories.  

Assumption 4. Assumption four requires that the data contain no univariate or 

multivariate outliers. The data used in my study contains univariate outliers as shown by 

a review of box plots. The data used in my study contains multivariate outliers as 
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assessed by Mahalanobis distance (min: .056. max: 18.09 mean 1.99, SD: 2.46). Because 

the sample sizes in my study are relatively large, it is unlikely that the univariate and 

multivariate outliers have a large influence on the test results (Laerd Statistics, 2015). 

Assumption 5. Assumption five requires that the data exhibit multivariate 

normality. To determine whether the data exhibited multivariate normality, I used the 

Shapiro-Wilk test of normality. I conducted as many Shapiro-Wilk tests as there were 

groups of the independent variable multiplied by the number of dependent variables. In 

all, I conducted 3320 tests. The tests indicated that multivariate normality was not 

present. Because the two-way MANOVA is robust enough to accommodate deviations 

from normality, I decided to conduct the test and report the deviation from normality.  

Assumption 6. Assumption six requires that the data exhibit no multicollinearity. 

To determine multicollinearity, I used Pearson correlation coefficients between the 

dependent variables. The analysis determined that multicollinearity was not present 

(r=.621, p=.0005).  

Assumption 7. Assumption seven requires that there should be a linear  

relationship between the dependent variables for each group of the independent variable. 

To assess whether there was a linear relationship, I examined the scatterplots of each of 

the groups. I determined that the relationships approximately followed a straight line, 

indicating a linear relationship between the dependent variables for each group of the 

independent variable.  

Assumption 8. Assumption eight requires that the data exhibit an adequate 

sample size. To meet this requirement, there should be as many cases in each group of the 
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independent variable as there is number of dependent variables. Table 5 shows that the 

number of cases per group verifies this assumption.  

Assumption 9. Assumption nine requires that the data exhibit similar variances 

and covariance. To test for this assumption, I conducted Box's Test of Equality of 

Covariance Matrices. The result showed that for Hypotheses 2 and 3, the assumption was 

violated. To compensate for this violation, I will use Pillai’s Trace instead of Wilks-

Lambda as the multivariate test (Laerd Statistics, 2015).   

Assumption 10. Assumption ten requires that there be equal variances between 

the groups of the independent variable. To determine whether the data meets this 

assumption, I conducted Levene's Test of Equality of Error Variances. The data for my 

study indicates that the assumption of equal variances was not met (see Tables 5 and 6).   

Table 5 

Levene’s Test of Equality of Error Variances (Hypothesis 2) 

                                                                  F             df1                 df2             Sig. 
SUM_NH                                              12.03           5                 3403           .000 
SUM_PA                                               89.63          5                  3403           .000 
 

Table 6 
 

Levene’s Test of Equality of Error Variances (Hypothesis 3) 

________________________________________________________________________ 
                                                              F             df1             df2                    Sig 
SUM _NH                                         99.12           7               3403                .000 
SUM_PA                                           81.53           7              3403                 .000 

 

When the assumption of equal variances is not met, the two-way MANOVA test can be 

used but the level of statistical significance should be more stringent: .01 or even .005 
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(Laerd Statistics, 2015). I made the decision to use the test and set the level of the 

statistical level at p = <.001.   

RQ 2 

To begin the analysis, I first determined whether there was a statistically 

significant interaction effect between the combined independent variables (grade levels 

and obesity levels) on the combined dependent variables (NH and PA). There was a 

significant interaction effect F (4, 6806.00) =82.240, p=<.001, Pillai’s Trace=.092, partial 

η2 =.046. Thus, I rejected the null hypothesis and concluded that the combined NH and 

PA was not the same for eighth and eleventh girls.   

Because of this statistically significant interaction effect, I examined the 

interaction effect for each dependent variable separately and found that there was a 

statistically significant interaction effect between grade and obesity for NH  F (2, 3403) 

=29.258, p=<.001, partial η2 =.017 and for PA F (2, 3403) =118.835, p=<.001, partial 

η2=.084.  

Next, I analyzed the data to determine whether there was a statistically significant 

between eighth and eleventh girls for NH and PA. There was a statistically significant 

difference between eighth and eleventh girls for NH F (1, 3403) =146.551, p=.001, 

partial η2=.041 and for PA F= (1, 3403) = 654.457, p=.001, partial η2= .161. The NH 

summary means for eighth grade girls was 4.08 lower than that for eleventh girls, (95% 

CI, -4.726- 3.409, p=<.001) indicating that eighth grade girls NH were, on average, 

healthier than for eleventh grade, on average. The PA summary means for eighth grade 

girls’ was 8.258 higher than that for eleventh grade girls (95% CI, 7.626-8.892, p=<.001) 



41 

 

indicating that eighth grade girls’ PA was, on average, healthier than that for eleventh 

grade girls on average. 

Next, I determined whether there was a statistically significant difference between 

the obesity levels (normal weight, overweight, obese) regarding NH and PA. There was a 

statistically significant difference for NH F(2, 3403)-65.592, p=<.001, partial η2=.037 

and PA F (2, 3403) = 156.133, p=<.001, partial η2=.054. The NH summary means for 

overweight girls was 1.65 higher than for normal weight girls indicating that normal 

weight girls, on average, had healthier NH than overweight girls, on average (95% CI, -

2.434--.873, p=<.001). The NH summary means for obese girls was 4.82 higher than for 

normal weight girls, indicating that normal weight girls had, on average, healthier NH 

than did obese girls (95% CI, 3.788-5.843, p=<.001). The NH summary means for obese 

girls was 3.16 higher than for overweight girls, indicating that overweight girls, on 

average, had healthier NH than did obese girls, on average (95% CI, 2.044-4.280, 

p=<.001). The PA summary means for overweight girls’ was 3.35 higher than that for 

normal weight girls’ (95% CI, 2.600-4.099, p=<.001), indicating that normal weight 

girls’, on average, had healthier PA than did overweight girls’, on average. The PA 

summary means for obese girls was 6.74 higher than for normal weight girls (95% CI, 

5.748-7.722, p=<.001), indicating that normal weight girls, on average, had healthier PA 

than did obese girls, on average. The PA summary mean for obese girls was 3.39 higher 

than for overweight girls (95% CI, 2.311-4.460, p=<.001), indicating that overweight 

girls, on average, had healthier PA than did obese girls, on average.  
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To gain further insight about the differences between the independent variables, I 

compared the means of each pair of independent variables using the Bonferroni post hoc 

test which is the appropriate post hoc test to use when comparing many variables and 

where the assumptions of the statistical analysis were not met. Table 7 shows the 

Bonferroni significant post hoc test results for NH summary means, grade and obesity 

level.  Note that only the pairs of variables that were significantly different are listed in 

Table 7. 

Significant Differences between Grade and Obesity Levels Regarding Nutrition Habits 

 

Independent                    Independent                      Mean                Implications 
variable                            variable                         difference 

 
Grade 8 normal                 Grade 8 obese                       -10.63             Grade 8 normal weight girls 
weight                                                                                                     demonstrate healthier NH 
                                                                                                                                  
Grade 8 normal                Grade 11 obese                        -4.67             Grade 8 normal weight girls 
Weight                                                                                                    demonstrate healthier NH 
                                                                                                                                  
Grade 11 normal              Grade 8 obese                          -9.82            Grade 11 normal weight   
                                                                                                               girls demonstrate healthier 
                                                                                                               NH 
                                                                                                                                  
Grade 11 normal              Grade 11 obese                        -3.86            Grade 11 normal weight  
weight                                                                                                    girls demonstrate healthier         
                                                                                                                        
Grade 8 overweight          Grade 8 obese                         -8.86             Grade 8 overweight girls 
                                                                                                               demonstrate healthier NH 
                                                                                                                                                                                                                                                   
Grade 8 overweight          Grade 11 obese                       -2.90              Grade 8 overweight girls 
                                                                                                                demonstrate healthier NH 
                                                                                                                                
Grade 11 overweight        Grade 8 obese                         -9.20              Grade 11 girls demonstrate 
                                                                                                                healthier NH  
 
Grade 11 overweight        Grade 11 obese                       -3.24              Grade 11 girls demonstrate 
                                                                                                                healthier NH 
  
Grade 11 obese                 Grade 8 obese                         -5.96              Grade 11 girls demonstrate 
                                                                                                                healthier NH 
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The Bonferroni post hoc results revealed the following generalizations: 
 

• Grade 8 and Grade 11 girls of normal weight have healthier NH than Grade 8 and 

Grade 11 girls who are obese.   

• There is no significant difference between the NH of Grade 8 normal weight girls 

and Grade 11 normal weight girls’ and there is no significant difference between 

the NH of Grade 8 overweight girls and Grade 11 overweight girls.  

• There is a significant difference between Grade 8 and Grade 11 overweight girls 

with Grade 11 overweight girls demonstrating healthier NH.   

Table 8 shows the Bonferroni significant post hoc test results for PA summary means, 

grade, and obesity levels. Note that only the pairs of variables that were significantly 

different are listed in Table 8  

Table 8 

Significant Differences between Grade and Obesity Levels Regarding Physical Activity 

Habits 

 

Independent                    Independent                         Mean                Implications 
variable                            variable                            difference 
 

Grade 8 normal                  Grade 11 overweight               -2.72        Grade 8 normal weight girls 
weight                                                                                                 demonstrate healthier PA 
                                                                                                                                 
Grade 8 normal                  Grade 8 obese                          -7.52        Grade 8 normal weight girls 
weight                                                                                                 demonstrate healthier PA 
                                                                                                                                 
Grade 11 normal                Grade 8 overweight                 -2.51        Grade 11 normal weight girls 
weight                                                                                                 demonstrate healthier PA 
                                                                                                                                
Grade 11 normal                Grade 8 obese                         -7.31         Grade 11 normal weight girls 
weight                                                                                                 demonstrate healthier PA 
                                                                                                                                 
 
                                                                                                             (table continue) 
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Grade 8 overweight            Grade 11 normal                     -1.78        Grade 8 overweight girls 
                                                                                                             demonstrate healthier PA 
                                                                                                                                
Grade 8 overweight           Grade 11 overweight               -4.29        Grade 8 overweight girls 
                                                                                                            demonstrate healthier PA 
                                                                                                                                
Grade 8 overweight            Grade 8 obese                        -9.09         Grade 8 overweight  
                                                                                                            demonstrate healthier PA                                                                                                     
 
Grade 8 overweight             Grade 11 obese                     -2.65        Grade 8 overweight girls 
                                                                                                           demonstrate healthier PA 
                                                                                                                               
Grade 11 overweight          Grade 8 obese                        -4.80        Grade 11 obese girls    
                                                                                                           demonstrate healthier PA 
                                                                                                                                                                                                                                  
Grade 11 obese                  Grade 11 overweight              -1.64        Grade 11 obese girls 
                                                                                                           demonstrate healthier PA                                                                                                                    
 
Grade 11 obese                  Grade 8 obese                         -6.44        Grade 11 obese girls  
                                                                                                           demonstrate healthier PA 

 

RQ 3 

To begin the analysis, I first determined whether there was a statistically  

significant interaction effect between the combined independent variables (grade levels 

and race/ethnicity categories) on the combined dependent variables (NH and PA). There 

was a statistically significant effect with grade and race/ethnicity on the combined 

dependent variables, NH and PA: F (3, 7008) = 169.583, p=<.001, Pillai’s Trace= .254, 

partial η2= .127. Thus, I rejected the null hypothesis and concluded that the combined 

NH and PA was not the same for eighth and eleventh girls of various race/ethnicities.  

 Because there was a significant interaction effect, I examined the interaction 

effects for each dependent variable separately. There was a statistically significant 

interaction effect between grade and race for NH F(3, 3504) =45.650, p=<.001, partial 

η2= .036 and for PA F(3, 3504) = 32.339, p=<.001, partial η2= .027. There was a 
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statistically significant difference between eighth and eleventh grade girls’ for NH F(1, 

3504) = 90.409, p = <.001, partial η2= .025 and for PA, F (1, 3504) = 105.928, p = <.001, 

partial η2= .029. There was a significant difference between eighth and eleventh grade 

girls of varying race/ethnicity regarding NH, F (3, 3504) = 46.372, p=<.001, partial 

η2=.038.   But, there was no significant difference regarding PA, F (3.3504) = 2.927, 

p=<.033, partial η2= .002.  

The NH summary means for eighth grade Hispanic girls was 3.04 higher than for 

African American eighth grade girls and 4.00 higher than for eighth grade Asian girls and 

8.52 higher than for White eighth grade girls. At eighth grade, White girls had, on 

average, healthier eating habits than Asian, African American, and Hispanic girls. Asian 

girls, on average, had healthier eating habits than African American, and Hispanic girls. 

African American girls’ had healthier eating habits than Hispanic girls.  

The NH summary means for eleventh grade African American girls was 1.648 

higher than for White eleventh grade girls, 4.563 higher than for eleventh grade Hispanic 

girls and 4.761 higher than for eleventh grade Asian girls. At the eleventh grade level, 

Asian girls, on average, had healthier eating habits than Hispanic, White, and African 

American girls. Hispanic girls, on average, had healthier eating habits than White and 

African American girls. White girls, on average, had healthier eating habits than African 

American girls.  

The NH summary means for eleventh grade White girls was 9.998 higher than 

that of eighth grade White girls. The NH summary means for eleventh grade Asian girls 

was 2.79 higher than that of eighth grade Asian girls. The NH summary means for 
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eleventh grade African American girls was 6.15 higher than that of eighth grade African 

America girls. The NH summary means for eighth grade Hispanic girls was higher than 

that of eleventh grade Hispanic girls. Except for the Hispanic girls, eighth grade Asian, 

African American, and White girls, on average, had healthier NH than eleventh grade 

girls of the same races.  

The PA summary means for eighth grade White girls was .076 higher than for 

eighth grade Hispanic girls, 2.20 higher than for  eighth grade Asian girls, and 3.36 

higher than for African American eighth grade girls. At eighth grade, White girls had, on 

average, healthier PA habits than eighth grade girls of the other race/ethnicity categories. 

Hispanic girls had, on average, healthier PA than Asian and African American girls. 

Asian girls had, on average, healthier PA than African American girls.  

The PA summary means for eleventh grade Asian girls was, on average, 3.50 

higher than that for White eleventh grade girls, 2.84 higher than that for Hispanic girls, 

and 1.49 higher than that for African American eleventh grade girls. Asian eleventh grade 

girls had healthier PA than White, Hispanic, and African American eleventh grade girls. 

Eleventh grade African American girls had, on average, healthier PA than Hispanic and 

White girls. Hispanic eleventh grade girls had, on average, healthier PA than eleventh 

grade White girls.   

The PA summary means for eighth grade White girls was 7.87 higher than that for 

eleventh grade White girls. The PA summary means for eighth grade Asian girls was 9.96 

higher than that for eleventh grade Asian girls. The PA summary means for Hispanic 

eighth grade girls was 7.11 higher than that for eleventh grade Hispanic girls. The PA 
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summary means for African American eighth grade girls was 2.02 higher than that of 

eleventh grade African American girls. For each race/ethnicity category, eighth grade 

girls, on average, reported healthier PA than did Grade eleventh grade girls. At eighth 

grade, White girls had, on average, the healthiest PA of the all the eighth grade girls 

race/ethnicity groups. At eleventh grade, on average, White girls had the least healthy PA 

of all the eleventh grade girls’ race/ethnicity groups. 

To gain further insight about the differences between the independent variables, I 

compared the means of each pair of independent variables using the Bonferroni post hoc 

test which is the appropriate post hoc test to use when comparing many variables and 

where the assumptions of the statistical analysis were not met. Table 9 shows the 

Bonferroni post hoc test results for NH summary. Table 9 shows only those pairs of 

variables that were significantly different. 

Table 9 

Significant Differences Between Grade and Race/Ethnicity Categories Regarding  

Nutrition Habits 

 

Independent                    Independent                     Mean                Implications 
variable                            variable                       difference 
 
Grade 11 African               Grade 8 White                       -3.34        Grade 11 African American                                                                                                         
American                                                                                          girls demonstrate healthier NH                  
                                                                                                                                                                                                                                                     
Grade 11 African               Grade 11 White                     -1.60        Grade 11 African American  
American                                                                                          girls demonstrate healthier NH                                                                                                        
 
Grade 11 African               Grade 8 Hispanic                   -4.43       Grade 11 African American  
American                                                                                          girls demonstrate healthier NH                                                                      
                                                                                                                                                                                                                                  
Grade 11 African               Grade 8 African                     -2.66       Grade 11 African American  
American                           American                                               girls demonstrate healthier NH 
                                                                                                                                 
                                                                                                         (table continues) 
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Grade 11 Asian                  Grade 8 White                       -4.91        Grade 11 Asian girls                                      
                                                                                                          demonstrate healthier NH 
                                                                                                                                 
Grade 11 Asian                  Grade 8 African                     -4.24       Grade 11 Asian girls                                  
                                           American                                               demonstrate healthier NH 
                                                                                                                               
Grade 11 Hispanic             Grade 8 White                       -3.97        Grade 11 Hispanic girls 
                                                                                                          demonstrate healthier NH 
                                                                                                                                                                                                                                                                                   
Grade 11 Hispanic             Grade 11 White                     -2.23        Grade 11 Hispanic girls 
                                                                                                          demonstrate healthier NH                                                                           
                                                                                                                              
Grade 11 Hispanic             Grade 8 Hispanic                   -5.06        Grade 11 Hispanic girls 
                                                                                                          demonstrate healthier NH   
                                                                                                                                                                                                                                                       
Grade 11 Hispanic            Grade 8 African                      -3.30        Grade 11 Hispanic girls 
                                          American                                                 demonstrate healthier NH 

                            
The Bonferroni post hoc results revealed the following generalizations: 

• There were no significant differences between Asian Grade 8 girls and any other 

grade, race/ethnicity categories regarding NH.  

• At the Grade 8 level, there were no significant differences between the 

race/ethnicity categories regarding NH.  

• At the Grade 11 levels, there were significant differences between the following:  

Grade 11 White and Grade 11 Hispanic, Grade 11 White and Grade 11 African 

American girls. 

•  At the Grade 11 levels, there were no significant differences between Asian girls 

and all other Grade 11 race/ethnicity categories.  

Table 10 shows The Bonferroni post hoc test results for PA summary means for grade 

and race/ethnicity categories. Note that Table 10 shows only those pairs of variables that 

were significantly different. 
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Table 10 

 Significant Differences Between Grade and Race/Ethnicity Categories Regarding 

Physical Activity Habits 

 

 

Independent                    Independent                     Mean                Implications 
variable                            variable                       difference 
 
Grade 8 African               Grade 11 Asian                        -3.96        Grade 8 African American                                                                                                   
American                                                                                           girls demonstrate healthier PA 
                                                                                                              
Grade 11 African             Grade 11 Asian                        -4.16        Grade 11 African American 
American                                                                                           girls demonstrate healthier PA                                                                            
                                                                                                                                                                                                          
Grade 11 Hispanic           Grade 11 Asian                        -4.74        Grade 11 Hispanic girls 
                                                                                                           demonstrate healthier PA 
 
Grade 8 White                Grade 11 Asian                         -3.78         Grade 8 White girls  
                                                                                                           demonstrate healthier PA 
 
Grade 11 White               Grade 11 Asian                         -5.03         Grade 11 White girls  
                                                                                                            demonstrate healthier PA 

 
The Bonferroni post hoc results revealed the following generalizations: 

• Grade 8 and Grade 11 White girls and Grade 8 Hispanic girls demonstrate 

healthier PA than Grade 11 Asian girls.   

• Grade 8 and 11 African American girls’ demonstrate healthier PA than Grade 11 

Asian girls. 

Summary 

I conducted this multivariate quantitative survey study to gain an understanding of 

the NH and PA habits of eighth and eleventh grade girls’ of various races/ethnicities and 

obesity, and whether there are significant differences between eighth and eleventh grade 

girls of various races/ethnicities and obesity categories regarding their NH and PA habits. 
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Archived data collected in 2013 were analyzed to answer the research questions and 

accept or reject the hypotheses.  

RQ1 asked, What are the self-reported NH and PA habits of eighth and eleventh 

grade girls of various race/ethnicity categories and obesity levels? The findings revealed 

that there was difference between NH and PA habits by various race/ethnicity categories 

and obesity levels. I determined that 60% of eighth grade girls were normal weight, 28% 

were overweight, and 11% were obese, while 42% of eleventh grade girls were normal 

weight, 28% were overweight, and 29% were obese. Normal healthy weight were most 

commonly in eighth and eleventh grade Asian girls. Overweight were most commonly in 

eighth grade African American girls and eleventh grade Hispanic girls. Obese were most 

commonly in eighth and eleventh grade White girls. Adolescent girls with normal 

weights reported the healthiest NH and PA levels, while overweight girls reported 

healthier NH and PA habits levels than obese girls. 

RQ2 asked, Is there a significant difference between eighth and eleventh grade 

girls’ of varying levels of self-reported obesity regarding their NH and PA habits? There 

was a statistically significant difference between eighth and eleventh grade girls’ of 

varying obesity levels regarding their NH and PH scores. I rejected the null hypothesis 

because the NH and PA habits of eighth and eleventh grade girls of varying obesity levels 

(normal healthy weight, overweight, and obese) were not the same. 

RQ 3 asked, Is there a significant difference between eighth and eleventh grade 

girls of varying race/ethnicity categories regarding their NH and PA habits? I found that 

there was a significant difference between eighth and eleventh grade girls of varying 
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race/ethnicity regarding NH. But, there was no significant difference regarding PA habits 

of eighth and eleventh grade girls of varying race/ethnicity categories. I rejected the null 

hypothesis because my results showed that the combined NH and PA habits was not the 

same for eighth and eleventh grade girls of various race/ethnicity categories (African 

American, Asian, Hispanic, and White). There was a significant difference in eighth and 

eleventh grade eighth and eleventh grade PA levels among the race/ethnicity categories. I 

found that eighth grade White girls had the healthiest PA habits of all the 

races/ethnicities, but eleventh grade White girls had the least healthy PA habits. Section 5 

provided an interpretation of findings, implications for social change, recommendations 

for action, recommendations for future research, and conclusion. 
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Section 5: Discussion, Conclusions, and Recommendations 

Introduction 

The purpose of this study was to determine whether there was a difference 

between eighth and eleventh grade girls’ self-reported NH and PA habits. To accomplish 

this, I conducted a multivariate quantitative survey study using archival SPAN data 

which was collected during spring 2013. I employed a two-way MANOVA to analyze 

SPAN data from 3320 girls. This analysis allowed me to provide detailed information 

about the relationship between the independent variables (grade level, obesity levels, and 

race/ethnicity categories) and the dependent variables (adolescent girls’ NH and PA 

habits). The findings revealed that there was a significant difference regarding NH and 

PA habits. In this section, I present an interpretation of the findings, implications for 

social change, recommendation for actions, recommendations for further study, and the 

conclusion. 

Interpretation of the Findings 

Adolescent obesity has increased in recent decades. Nearly a 25% of adolescents 

in developed nations qualify as overweight or obese (Lobstein & Frelut, 2003; Ogden et 

al., 2010). This trend is concerning because adolescent obesity is associated with poor 

dietary choices and decreased PA levels which can have negative long-term impacts on 

health (Biro & Wein, 2010). These trends are particularly strong for adolescent girls; a 

group which has been shown to have decreased PA, NH, and increased weight gain as 

adolescents age into adulthood (Kimm et al., 2000; Veugelers & Fitzgerald, 2005). In 

addition, there is also evidence that PA levels of adolescent girls vary in terms of 



53 

 

race/ethnicity. African American and Hispanic adolescent girls participate in PA less than 

their White counterparts (Anderson et al., 2008; Belcher et al., 2010; Taylor & Lou, 

2011). Such a disparity in PA levels may point to greater risk of adolescent obesity 

among certain races/ethnicities.   

To investigate the potential differences in NH, PA, and obesity, I analyzed 

archival survey data collected from eighth and eleventh grade girls’. I addressed the 

following research questions in my analyses: 

RQ1: What are the self-reported NH and PA habits of eighth and eleventh grade girls of 

various race/ethnicity categories and obesity levels?  

RQ2: Is there a significant difference between eighth and eleventh grade girls of varying 

levels of self-reported obesity regarding their NH and PA habits? 

RQ3: Is there a significant difference between eighth and eleventh grade girls of varying 

race/ethnicity categories regarding their NH and PA habits? 

RQ 1 

The NH and PA of adolescents are closely linked to levels of obesity. The CDC 

(2002; 2003; 2005) found differences in the PA activity habits of adolescent girls by 

race/ethnicity. Several researchers have concluded that participation in PA decreased 

among African American and Hispanic adolescent girls compared to White adolescent 

girls (Anderson et al., 2008; Belcher et al., 2010; Taylor & Lou, 2011). Based on current 

research, I posed the following question: What are the self-reported NH and PA habits of 

eighth and eleventh grade girls of various race/ethnicity categories and obesity levels? To 

answer this question, I statistically analyzed the nutritional and PA habits of eighth and 
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eleventh grade girls of various obesity levels and race/ethnicity categories enrolled in an 

urban southern school district, to create a distribution of obesity levels.  

I determined that 60.39% of eighth grade girls were normal weight, 28.24% were 

overweight, and 11.37% were obese, while 42.31% of eleventh grade girls were normal 

weight, 28.65% were overweight, and 29.04% were obese. Other research of adolescent 

girls aged 12-19 reported that 61.9% were normal weight, 14.0% were overweight, and 

20.5% were obese (U. S. Department of Health and Human Services; Centers for Disease 

Control and Prevention, 2015). The results of my study aligned with the results of U. S. 

Department of Health and Human Services and Centers for Disease Control and 

Prevention (2015) of normal weight for eighth girls. The rest of my results differed from 

these previously reported numbers, with higher levels of overweight (eighth and eleventh 

grade) and obese (eleventh grade) girls. I also found that eighth grade girls were healthier 

than eleventh grade with lower levels of obesity. It is important to note that my analysis 

considered the results for eighth and eleventh grade girls separately, while the previously 

reported numbers combined those age groups. This could have contributed to the 

observed difference in reported obesity distributions in my analysis compared to previous 

reports, and suggests that my results may provide a more nuanced understanding of 

variable obesity risks within the broad 12 to 19-year-old age group. 

Furthermore, I found that the obesity levels of girls in my study did, in fact, 

vary by race/ethnicity. For eighth grade, the descriptive statistics from my study showed 

the following: 
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• Normal weight girls were most commonly Asian (93.10%), followed by Hispanic 

(63.47%), African American (61.27%), and White (55.70%).  

• Overweight girls were most commonly African American (31.03%), followed by 

White (28.01%), Hispanic (25.15%), and Asian (6.90%). 

• Obese girls were most commonly White (16.29%), followed by Hispanic 

(15.38%), and African American (7.69%). 

Differences in obesity levels by race/ethnicity were also found in eleventh grade girls, 

with the following results:  

• Normal weight girls were most commonly Asian (86.81%), followed by Hispanic 

(55.63%), White (32.60%), and African American (30.25%). 

• Overweight girls were most commonly Hispanic (30.76%), followed by African 

American (31.55%), White (26.22%), and Asian (10.99%). 

• Obese girls were most commonly White (41.18%), followed by African American 

(38.99%), Hispanic (12.80%), and Asian (2.20%). 

Although other studies have also found obesity levels in adolescent girls to vary 

by race/ethnicity (see Huh et al., 2012; Ogden et al., 2014), the specific results of my 

study are different. Huh et al. (2012) found that 22% of Hispanic, 17% of African 

American, and 15% of White adolescent girls were overweight, while 29% of African 

American, 18% of Hispanic, and 15% of White adolescent girls between the ages of 12 

and 19 were obese. In addition to this divergence in the data from previous research, a 

key difference between my findings and previous results is that I did not find White girls 

to have the lowest obesity levels. In my study, White girls had the highest levels of 
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obesity in both eighth and eleventh grade (16.29% and 41.18%, respectively). Based on 

my findings, White girls are most at risk for obesity. It is possible that there is a change 

taking place among White girls’ NH and PA habits.  

Because I did not focus on the ages of girls in this study, I combined eighth grade 

overweight and obese categories with eleventh grade overweight and obese categories to 

determine overall obesity levels by race/ethnicity. I determined that 38.72% of African 

American, 6.90% of Asian, 40.53% of Hispanic, and 44.30% of White girls were 

overweight. I also found that 69.75% of African American, 13.19% of Asian, 44.37% of 

Hispanic, and 67.40% of White girls were obese. Ogden et al. (2014) conducted a study 

of African American, Asian, Hispanic, and White adolescent girls aged 12 to 19 years. 

Ogden et al. (2014) found that 42.5% of African American, 15% of Asian, 36.5% of 

Hispanic, and 31.0% of White girls were overweight. Ogden et al. (2014) also found that 

22.7% of African American, 7.3% of Asian, 21.3% of Hispanic, and 20.9% of White girls 

were obese. These findings are different from my own study findings regarding girls’ 

obesity levels in the various race/ethnicity categories. The percentage of overweight 

African American and Asian girls in my study was lower than that reported in Ogden et 

al. (2014); however, Ogden et al. (2014) reported lower percentage of obese for all 

race/ethnicity categories. Therefore the findings have determined that Ogden et al. (2014) 

found a lower percentage of obese adolescent girls. This could mean that the Ogden et al. 

(2014) participants’ obese adolescent girl had a healthier NH or participated in more PA. 

RQ 2 
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PA levels have been found to decrease during adolescence, particularly for girls 

(Kimm et al., 2005; Whitehead & Biddle, 2008), which is concerning because PA is vital 

to social and physical health (Eisenmann & Wickel, 2009). Poor NH, such as the 

consumption of sugary beverages and skipping breakfast, have been linked to adolescent 

obesity (Morenga et al., 2013) and higher BMI (Rampersaud et al., 2005; Szajewska & 

Ruszezyski 2010). With this information in mind, I asked the following: Is there a 

significant difference between eighth and eleventh grade girls of varying levels of self-

reported obesity regarding their PA and NH habits?  

I rejected the null hypothesis because there was a significant difference between 

the PA and NH of eighth and eleventh grade girls of varying obesity levels (normal 

weight, overweight, and obese). Since there was a significant difference between grade 

and combined PA and NH, I analyzed the data separately to fully grasp the difference 

between NH and PA of girls in eighth and eleventh grade. Within their separate grade 

levels, obesity aligned with expected NH and PA levels. In other words, girls with normal 

weights reported the healthiest NH and PA levels, while overweight girls reported 

healthier NH and PA levels than obese girls. This could potentially indicate that girls at 

any age should make healthier food choices and participate more in PA to lower the 

obesity levels.   

RQ 3 

Previously published studies have found decreased levels of activity among 

African American (Anderson et al., 2008) and Hispanic (Belcher et al., 2010; Taylor & 

Lou, 2011) adolescent girls compared to other races/ethnicities. To determine whether 
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this held true for the eighth and eleventh grade girls in this study, and to identify potential 

differences in NH in addition to PA habits, I asked the following question: Is there a 

significant difference between eighth and eleventh grade girls of varying race/ethnicity 

regarding their NH and PA habits?  

I rejected the null hypothesis because my results showed that the combined NH 

and PA was not the same for eighth and eleventh grade girls of varying race/ethnicity 

categories. There was a significant difference in eighth and eleventh grade PA levels 

among the race/ethnicity categories. I found that eighth grade White girls had the 

healthiest PA of all the races/ethnicities, but eleventh grade White girls had the least 

healthy PA. This finding pointed to a dramatic decrease in activity level among White 

girls between eighth and eleventh, which may make this age and ethnicity group a key 

target demographic for educational efforts to increase activity levels. This directly 

contradicted a study by Taylor and Lou (2011), which examined the PA levels of African 

American, Latino, and White adolescent girls, and found that White adolescents 

participated in PA more than African American and Latino adolescents. My results 

showed that eleventh African American and Hispanic girls participated in PA more than 

White  girls; and, that African American girls were the most physically active among the 

races/ethnicities. My findings were more in line with the results of Belcher et al. (2010), 

which also found that White adolescents were the least active race/ethnic group and 

African American the most active. The disparities among literature results on this topic 

and my own findings suggest that this is an area that needs additional investigation. My 

results represent the most recent data on this topic and, thus, may indicate a change 
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currently taking place among the PA levels of girls in different race/ethnicity categories. 

While African American and Hispanic girls appear to be participating in PA more 

frequently, the activity levels of White girls appear to be in decline. My findings have 

identified that there is a difference in PA among race/ethnicity categories. There are so 

many things that might be influencing my findings that I cannot say for sure what is 

behind the results relating to girls NH and PA of various race/ethnicity. 

Implications for Social Change 

This study was conducted to compare NH and PA habits of eighth and eleventh 

grade girls of various races/ethnicities and obesity levels to achieve a further 

understanding of obesity. The findings can contribute to positive social change by 

providing new information and understanding to PE educators about the difference 

between middle school and high school adolescent girls’ NH and PA. PE educators can 

use this information and understanding to develop and justify educational programs that 

equip girls with the knowledge to make healthier food choices and increase their physical 

activity levels. Administrators and district leaders can improve existing wellness 

programs for girls’ and find methods to increase the knowledge of NH and PA in PE 

classes and implement this information into other content subject areas. 

Recommendations for Action 

Based on my findings, I have several recommendations that are intended to 

combat obesity by increasing the nutritional health and PA of girls. These include 

increased nutritional education and opportunities for activity in schools, as well as 

continuing education and support for teachers and parents on these topics.  
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Increase Collaboration among Physical Education Teachers 

I recommend that PE educators who instruct Grades 6–8 and 9–12 collaborate 

within their district to discuss the current research on health, nutrition, and activity levels 

of adolescent girls. This collaboration would provide deeper insight into effective 

teaching strategies that encourage better NH and improved PA among adolescent girls, 

with the goal to design an effective PE and health program for each school district. PE 

educators should use professional development sessions to develop methods for recording 

current nutritional habits and PA levels that include age, grade, obesity levels, and 

race/ethnicity categories. Establishing such a database would inform educators about 

changing NH and PA levels as girls’ age from middle to high school and would function 

as a critical resource for educators designing strategies and educational programs targeted 

to adolescents at different ages and race/ethnicity categories.  

Elevate Nutritional Education 

According to my results, eighth grade adolescent girls had healthier nutritional 

habits than girls in eleventh grade. This is evidence that older girls may make less healthy 

food choices and suggests that a comprehensive nutrition program could have a positive 

impact on older adolescents. Such a program should inform adolescent girls about good 

nutritional habits and also help them to understand the importance of healthy eating. I 

recommend that PE educators incorporate the SPARK program, a research-based 

program that promotes lifelong wellness with an emphasis on nutrition, into their current 

curricula. The SPARK program strives to improve the health of children and 
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adolescent by disseminating evidence-based initiatives to students in Pre-K through 

Grade 12. One example of a SPARK research program is the Healthy Kids Challenge®. 

The Healthy Kids Challenge® (HKC) is an evidence-based resource for school nutrition 

education, food education, and food literacy that is nationally recognized with oversight 

from a team of registered and licensed dietitians. Healthy Kids Challenge® provides 

resources that include nutrition curricula and activities for teachers. According to James 

(2014), in 20 school districts in Florida that implemented HKC, they found: 

• 64% of the schools started, enhanced, or expanded a wellness program; 

• 71% started or expanded healthy eating options in the classroom, at vending 

machines, in the school store, etc.; 

• 86% started or increased nutrition education. 

Incorporating SPARK-type initiatives into school districts is one way to encourage 

adolescent girls to continue to make healthy food choices as they age. 

Encourage PA 

I found that eighth grade girls had healthier PA habits than girls in eleventh grade, 

which is further evidence that older adolescent girls participate less in physical activity. 

To address this finding, I recommend that school districts design physical activity or 

wellness programs aimed at older adolescent girls of various obesity levels and 

race/ethnicity categories. Such programs should inform adolescent girls about the many 

physical activities available to them and also help them understand the importance of 

remaining physically active. An existing program that does this is the SPARK Physical 

Education (PE) program. The SPARK PE program has two components that encourage 
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physical activity in middle and high school students. The Middle School Physical 

Activity and Nutrition (M-SPAN) program and the SPARK High School Physical 

Education (HSPE) program both assist PE educators via training in current teaching 

methodologies and strategies to help adolescent girls meet PA requirements. These 

program encourage adolescent girls to engage in at least 60 minutes of PA every day and 

provide PE educators with differentiated instruction, strategies, and teaching styles to 

improve the PA level of adolescent girls from middle to high school. 

Administrative and Parental Support for Nutrition and PA 

To implement effective nutrition and activity programs to benefit adolescent girls, 

school administrators must provide adequate support for their PE educators and students. 

School administrators must ensure that adolescent girls are comfortable participating in 

PE classes by providing a safe environment for them. School administrators must also 

lobby for healthier food options during lunch and athletic events so that students have the 

opportunity to make healthy choices throughout the day. Finally, school administrators 

must prioritize student health as a necessary element of student education and support 

programs and policies that encourage lifelong nutrition and PA for their students.  

Parental involvement is key to maintaining healthy lifestyle choices among 

adolescents. Schools should provide appropriate educational programs on nutritional 

habits and PA for parents. Parents need to be educated on the importance of nutrition and 

PA and the benefits of these two elements for their adolescent daughters. Through 

workshops and educational materials, PE educators can inform parents about appropriate 

nutritional guidelines and physical activity requirements for their children. Having this 
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information in hand will make it easier for parents of adolescent girls to help their 

children make healthy food and activity choices. 

Recommendations for Future Research 

My recommendations for future research are based on some of the inherent 

limitations of this study. One limitation of this survey was that the participants recalled 

only what they had eaten within a 24-hour period and the PA they had participated in 

during the 7 days prior to the survey. In future studies, researchers should collect data on 

NH for a longer time period than just the previous 24 hours. It would be beneficial for 

researchers to have adolescent girls record what they have eaten for the last 7 days in 

order to establish a better picture of their NH.  

Another limitation was my study design, which was not longitudinal in nature. 

The eighth and eleventh grade adolescent were not the same group of girls, but rather 

separate groups surveyed at the same time. Therefore, I could not investigate or discuss 

the possible changes in NH and PA over time as the girls transitioned from eighth and 

eleventh grade. I recommend that future researchers conduct longitudinal research that 

follows a single group of students from middle school to high school to track changes in 

their NH, PA, and obesity levels as they age.  

Another limitation of my study was that the survey used only close-ended 

questions that did not allow for nuanced data. Such questions did not permit me to obtain 

the girls’ perspectives on their NH and PA habits. To address this limitation, I 

recommend that future research use a mixed method research design that incorporates 

both qualitative and quantitative data to generate a deeper understanding of the research 
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questions and responses (Creswell, 2012). The qualitative portion of such a study would 

give future researchers the opportunity to interview adolescent girls using open-ended 

questions to observe their NH, while the quantitative portion would employ a behavioral 

survey to yield a broader understanding of adolescent girls’ NH, PA, and attitudes 

towards both aspects. 

Conclusion 

Researchers have identified changes in weight gain, eating and PA behaviors 

during adolescence period (Alberga, Sigal, Goldfiled, Prud’homme, & Kenny, 2012; 

Hills & Byrne, 2010; Neumark-Sztainer et al., 1999). During this period, adolescent girls 

experience changes in body size, shape, and composition as a result of puberty. These 

changes may trigger body dissatisfaction as well as unhealthy eating and weight control 

practices, such as skipping meals, eating sugar-sweetened beverages, and decreasing PA 

(Sonneville et al., 2012; Vander Wal, 2012). Good nutrition and PA is important for all 

adolescent girls, especially during the transition from middle to high school, to avoid 

behaviors that lead to obesity and its associated negative impacts on health.  

The purpose of this multivariate quantitative survey study was to gain an 

understanding of the NH and PA of eighth and eleventh grade girls of various obesity 

levels and races/ethnicities. The archival data used were from a survey of 3320 

adolescent girls. I found that there was no significant difference between NH and PA for 

eighth and eleventh grade girls of varying levels of obesity. However, there was a 

significant difference between PA of eighth and eleventh grade adolescent girls of 

various race/ethnicity categories (African American, Asian, Hispanic, and White). Based 
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on these findings, I recommended multiple strategies to further investigate these 

differences among adolescent girls of different ethnicities and methods to encourage 

better NH and PA habits to reduce obesity levels in this population. 
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Appendix A: School Physical Activity and Nutrition (SPAN) Survey 

The following questions are about what students your age eat, what they know about nutrition, and their 
physical activity (exercise). Your answers will help us learn about students in Texas and will be used to 
design better health programs. Read each question carefully and pick the answer that is true for you. Mark 
that answer on your survey as shown in the example below. This is not a test, and there is no right or 

wrong answers. Remember, your answers will be kept private 
 

STUDENT INFORMATION 
 

1. What school do you go to? ____________________________ 
 
2. Today’s date                      ____________________________ 
 
3. Bubble in your grade.                    8th                  11th 
 
4. Bubble in your sex.                         Male            Female        
 
5. Date of Birth.                    ____________________________ 
 
6.   Bubble your age                            11 
                                                            12 
                                                            13 
                                                            14 
                                                            15 
                                                            16 
                                                            17 
                                                            18 
                                                            19 
                                                             20 
 
7. How do you describe yourself? 
    (Fill in only one) 
       Black or African American 
       Mexican- American, Latino, or Hispanic 
       White, Caucasian, or Anglo 
      Vietnamese 
      Chinese 
      Indian or Pakistani 
      Other Asian 
      American Indian or Alaska Native 
      Native Hawaiian or Other Pacific Islander 
      Other_______________ 
             (Write in other)    
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Yesterday, how many times did you… 
1. ... eat fried chicken, chicken nuggets, chicken fried-steak, fired pork chops, fried fish, or fish 

sticks? 
  0 None                       2 Times                                  4 Times                                      
  1 Time                    3 Times                              5 or More Times     
 

2. ….eat starchy vegetable like potatoes, corn, or peas (DO NOT COUNT French fries or chips)? 
  0 None                       2 Times                           4 Times                                      
  1 Time                       3 Times                           5 or More Times     
 

3. …drink fruit juice? Fruit juice is 100% juice of orange juice, apple juice, or grape juice. (DO 
NOT COUNT punch, Kool-Aid®, sports drinks, and other fruit-flavored drinks)? 
  0 None                       2 Times                           4 Times                                      
  1 Time                       3 Times                           5 or More Times  
  

4. …drink any punch, Kool Aid®, sports drinks, or other fruit-flavored drinks? (DO NOT COUNT 
100% fruit juice). 

 0 None                       2 Times                            4 Times                                      
 1 Time                       3 Times                            5 or More Times   

   
5. …drink any regular (NOT diet) sodas or soft drinks? 

 0 None                       2 Times                                  4 Times                                      
 1 Time                       3 Times                                  5 or More Times 

  
6. …drink any diet sodas or soft drinks? 

  0 None                       2 Times                                4 Times                                      
  1 Time                       3 Times                                5 or More Times  
   

7. …drink a bottle or glass of water? (INCLUDE sparkling or any other water that has 0 calories). 
  0 None                       2 Times                                 4 Times                                      
  1 Time                    3 Times                             5 or More Times 
  

8. Do you usually eat or drink something for breakfast? 
Yes, all the time   Yes, most of the time     Yes, some of the time      Never 

 
9.  Do you usually eat evening meal? 

  Yes, I usually eat an evening that is homemade 
  Yes, I usually eat an evening meal at home that is not homemade (frozen pizza,    
       microwave meal, etc.) 
  Yes, I usually eat an evening meal from a fast food restaurant 
  Yes, I usually eat an evening meal from a sit-down restaurant or pizza place 
  Yes, I usually eat an evening meal from a place other than home or restaurant 
   No, I don’t usually eat and evening meal 
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10. During the past 7 days, on how many days were you physically active for a total of at least 60 

minutes per day? (Add up all the time you spent in any kind of PA that increased your heart rate 
and made you breathe hard some of the time. 

 0 days                       2 days                           4 days                              6 days        
 1 day                         3 days                           5 days                              7 days 

 
11. On how many of the past 7 days did you exercise or take part in PA that made your heart beat fast 

and made you breathe hard for at least 20 minutes? (For example: basketball, soccer, running or 
jogging, fast dancing, swimming laps, tennis, fast bicycling, or similar aerobic activities). 
 
  0 days                       2 days                           4 days                              6 days        
  1 day                        3 days                           5 days                              7 days   
  

12. On how many of the past 7 days did you do exercises to strengthen or tone your muscles, such as 
push-ups, sit-ups, or weight-lifting. 
 
    0 days                       2 days                           4 days                              6 days        
    1 day                        3 days                           5 days                               7 days 
    

13. During the past 12 months, on how many sports teams run by your school did you play (DO NOT 

INCLUDE PE classes)? Sports teams include soccer, basketball, baseball, swimming, 
gymnastics, wrestling, track, football, tennis, and volleyball teams. 
 

  0 teams                       1 team                          2 teams                           3 teams or more      
 

14. During the past 12 months, on how many sports teams run by organizations outside of your 
school (like the recreation department, club sports, summer leagues, YMCA, or church teams) did 
you play? Sports teams include soccer, basketball, baseball, swimming, gymnastics, wrestling, 
track, football, tennis, and volleyball teams. 
 

 0 teams                       1 team                          2 teams                     3 teams or   
    more     
 

15. Do you currently participate in any other organized physical activities or take lessons, such as 
martial arts, dance, gymnastics, or tennis?  
 
  Yes                            No      
                                                     

16. How many hours per day do you usually watch TV, DVDs, or movies away from school? 
 

 I don’t watch TV, DVDs, or movies    Less than 1 hour   1 hours         2 hours      
 3 hours                         4 hours           5 hours                 6 hours or more 

 
17. How many hours per day do you usually spend on a computer away from school? (Time on the 

computer includes time spent surfing the Internet, instant messaging, and playing online video or 
computer games.        
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  I don’t use a computer    Less than 1 hour   1 hour         2 hours      
  3 hours                            4 hours                  5 hours        6 hours or more 
 

18. How many hours per day do you usually spend video games like Nintendo®, Wii or DS, Sega®, 
PlayStation®, Xbox®, Gameboy®, or arcade games away from school? 
 
  I don’t play video games    Less than 1 hour   1 hour         2 hours      

 3 hours                                 4 hours                  5 hours      6 hours or more 
 

The Coordinated School Health members met with each student after she completed the 

survey to measure their height. The CSH group the students into 3 levels of obesity 

(normal weight, overweight, and obese). 
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Appendix B: SPAN Nutrition and Physical Activity Scoring 

1. Yesterday, how many times did you eat fried chicken, chicken nuggets, chicken fried-
steak, fried pork chops, fried fish, or fish sticks?  

                 None =    0 
                 1 time =  1 
                 2 times = 2 
                 3 times = 3 
                 4 times = 4 
                 5 or more times = 5 
 
2. Yesterday, how many times did you eat starchy vegetable like potatoes, corn, or peas 

(DO NOT COUNT French fries or chips)? 
                None =   0 
                1 time =  1 
                2 times = 2 
                3 times = 3 
                4 times = 4 
                5 or more times = 5 
 
3. Yesterday, how many times did you drink fruit juice? Fruit juice is 100% juice of 

orange juice, apple juice, or grape juice. (DO NOT COUNT punch, Kool-Aid®, 
sports drinks, and other fruit-flavored drinks).   

                None =   0 
                1 time =  1 
                2 times = 2 
                3 times = 3 
                4 times = 4 
                5 or more times = 5 
 
4. Yesterday, how many times did you drink any punch, Kool Aid®, sports drinks, or 

other fruit-flavored drinks? (DO NOT COUNT 100% fruit juice). 
                None =   0 
                1 time =  1 
                2 times = 2 
                3 times = 3 
                4 times = 4 
                5 or more times = 5 
 
5. Yesterday, how many times did you drink any regular (NOT diet) sodas or soft 

drinks? 
                 None =   0 
                 1 time =  1 
                 2 times = 2 
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                 3 times = 3 
                 4 times = 4 
                 5 or more times = 5 
 
6. Yesterday, how many times did you drink any diet sodas or soft drinks? 
                 None =   0 
                 1 time =  1 
                 2 times = 2 
                 3 times = 3 
                 4 times = 4 
                 5 or more times = 5 
 
7. Yesterday, how many times did you drink a bottle or glass of water? (INCLUDE 

sparkling or any other water that has 0 calories). 
                None =   5                    
                1 time =  4                   
                2 times = 3                  
                3 times = 2                  
                4 times = 1                  
                5 or more times = 0 
 
8. Do you usually eat or drink something for breakfast? 

Yes= 0 
 No= 1 
 

9. Do you usually eat evening meal? 
                Yes= 0 
                 No= 1 
 
10. During the past 7 days, on how many days were you physically active for a total of at 
      least 60 minutes per day? (Add up all the time you spent in any kind of PA that 
      increased your heart rate and made you breathe hard some of the time. 
 
            None   = 0 
            1 days = 1                                                            
            2 days = 2                                                       
            3 days = 3 
            4 days = 4 
            5 days = 5 
            6 days = 6 
            7 days = 7 
 
11. On how many of the past 7 days did you exercise or take part in PA that made your 

heart beat fast and made you breathe hard for at least 20 minutes? (For example: 
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basketball, soccer, running or jogging, fast dancing, swimming laps, tennis, fast 
bicycling, or similar aerobic activities). 

            None   = 0 
            1 days = 1                                                            
            2 days = 2                                                       
            3 days = 3 
            4 days = 4 
            5 days = 5 
            6 days = 6 
            7 days = 7 
 
12. On how many of the past 7 days did you do exercises to strengthen or tone your 

muscles, such as push-ups, sit-ups, or weight-lifting? 
            None   = 0 
            1 days = 1                                                            
            2 days = 2                                                       
            3 days = 3 
            4 days = 4 
            5 days = 5 
            6 days = 6 
            7 days = 7 
 
13. During the past 12 months, on how many sports teams run by your school did you 

play (DO NOT INCLUDE PE classes)? Sports teams include soccer, basketball, 
baseball, swimming, gymnastics, wrestling, track, football, tennis, and volleyball 
teams.   

            0 teams=0 
            1 teams=1 
            2 teams=2 
            3 teams or more= 3 
 
14. During the past 12 months, on how many sports teams run by organizations outside of 

your school (like the recreation department, club sports, summer leagues, YMCA, or 
church teams) did you play? Sports teams include soccer, basketball, baseball, 
swimming, gymnastics, wrestling, track, football, tennis, and volleyball teams. 

            0 teams=0 
            1 teams=1 
            2 teams=2 
            3 teams or more= 3 
 
15. Do you currently participate in any other organized physical activities or take lessons, 

such as martial arts, dance, gymnastics, or tennis?    
            Yes= 1 
            No= 0 
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16. How many hours per day do you usually watch TV, DVDs, or movies away from 

school?   
            0 to less than 1 hours=6      
            1 hour=5                              
            2 hours=4                                     
            3 hours=3                             
            4 hours=2                             
            5 hours=1                             
            6 hours or more=0            
     
17. How many hours per day do you usually spend on a computer away from school? 

(Time on the computer includes time spent surfing the Internet, instant messaging, 
and playing online video or computer games).      

            0 to less than 1 hours=6      
            1 hour=5                              
            2 hours=4                                     
            3 hours=3                             
            4 hours=2                             
            5 hours=1                             
            6 hours or more=0      
             
18. How many hours per day do you usually spend video games like Nintendo®, Wii or 

DS, Sega®, PlayStation®, Xbox®, Gameboy®, or arcade games away from school? 
            0 to less than 1 hours=6      
           1 hour=5                              
           2 hours=4                                     
           3 hours=3                             
           4 hours=2                             
           5 hours=1                             

           6 hours or more=0   
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